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1 INTRODUCTION 

This Remedial Action Work Plan (RAWP) has been prepared on behalf of Niagara Mohawk Power 
Corporation (NMPC) for the Operable Unit 2 Project Area (OU 2 Project Area) of the NMPC Superfund 
site (the site) located in Saratoga Springs, New York. The OU 2 Project Area location is shown on Figure 
1. The remedial action will be implemented from Fall 2018 to Summer 2019 to address soil in the OU 2 
Project Area that is impacted by coal tar dense non-aqueous phase liquid (DNAPL) resulting from 
historical manufactured gas plant (MGP) operations. The soil remedial action will be implemented in 
accordance with the OU 2 Record of Decision (ROD) issued by the United States Environmental 
Protection Agency (EPA) on March 29, 2013 (EPA 2013), the EPA-approved Final Remedial Design (RD; 
Arcadis 2018), and this RAWP. Groundwater impacts will be addressed by a separate remedial action 
following completion of the soil remedy and a groundwater bioremediation desktop evaluation. Soil and 
groundwater impacts are generally related to by-products associated with the former MGP (primarily coal 
tar).  

This RAWP describes NMPC’s approach for implementing the soil remedial action and focuses on the 
following topics: (1) remedial action management; (2) quality assurance/quality control; (3) health and 
safety; (4) performance sampling, monitoring, and reporting; and (5) operations and maintenance. The 
RAWP includes the required elements of Section III.A. of Appendix D (Statement of Work) to the OU 2 
Consent Decree between NMPC and the United States (Civil No. 1:14-CV-1266[GTS/TWD], filed January 
12, 2015), administered by the EPA. The RAWP has been prepared in accordance with the following: 

 The EPA document entitled “Guidance on Oversight of Remedial Designs and Remedial Actions 
performed by Potentially Responsible Parties” (OSWER directive 9355.5-01, EPA/540/g-90-001), 
dated April 1990 

 The “Superfund Remedial Design and Remedial Action Guidance” (EPA, June 1986) 

 The OU 2 Record of Decision 

 The EPA-approved RD 

1.1 Plan Organization 

This RAWP has been organized as presented in Table 1-1 below. 



REMEDIAL ACTION WORK PLAN 

arcadis.com 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\report.hw546015.2018-11-13.Saratoga_OU 2_RAWP Text (FINAL).docx 2 

Table 1-1 

RAWP Organization 

Section Purpose 

Section 1 – Introduction 

 

 

 

  

Provides a brief overview of the proposed remedial 
activities and OU 2 Project Area background 
information. 

Section 2 – Remedial Action Approach Presents the remedial action construction approach, 
including plans for remedial action management; 
quality assurance/quality control; health and safety; 
performance sampling, monitoring, and reporting; and 
operations and maintenance to fulfill obligations of the 
Consent Decree. 

Section 3 – References Presents a list of references cited in this RAWP. 

1.2 Background Information 

This section presents relevant background information, including a site description and site historical 
information.  

1.1.1 Site Location 

The site is located in Saratoga Springs, New York (Figure 1) and includes: (1) the OU 1 Project Area, 
selected by EPA in a 1995 ROD (“OU 1 ROD”) and amended by a 2001 Explanation of Significant 
Differences (ESD); (2) the OU 2 Project Area (described below); and (3) all areas where hazardous 
substances migrating from the NMPC Property have come to be located or may migrate, and areas very 
close to the contamination that are necessary for implementation of the work.  

The OU 2 Project Area occupies approximately 0.5 acres and is bounded to the north by a property 
formerly owned by Spa Steel and the NMPC Property, to the south by High Rock Avenue, to the east by 
Warren Street, and to the west by property owned by The Mill (a remediated and delisted New York State 
Department of Environmental Conservation [NYSDEC] inactive hazardous waste site, number 546036, 
known as the Van Raalte Knitting Mill Site), part of which is now used for the Grace Fellowship Church. 
The OU 2 Project Area consists of the following: (1) a portion of Excelsior Avenue; (2) a grass-covered 
parcel owned by the City that contains an active bedrock groundwater well known as the Old Red Spring 
well and an associated pavilion (collectively referred to as the Old Red Spring area); and (3) a small 
portion of a paved parking lot for the Grace Fellowship Church located west of the Old Red Spring area. 
The OU 2 Project Area is shown on Figure 2 in relation to the OU 1 Project Area and former Spa Steel 
site. 



REMEDIAL ACTION WORK PLAN 

arcadis.com 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\report.hw546015.2018-11-13.Saratoga_OU 2_RAWP Text (FINAL).docx 3 

1.1.2 Historical Site Operations 

A chronological history of the OU 2 Project Area and the site is presented in the Feasibility Study Report 
(the “FS Report;” Arcadis 2012). A condensed historical summary is presented below. 

Beginning in 1868, gas for use in lighting and heating was manufactured from coke, coal, and petroleum 
oils at an MGP facility on the NMPC Property. Gas manufacturing operations continued at this location 
until 1929. The early gas production operations generated a dense, oily liquid known as coal tar and other 
waste materials that were by-products of the gas production processes. These wastes, which contain 
hazardous substances, were disposed of at various locations on the NMPC Property. MGP operations 
resulted in areas of soil, sediment, and groundwater impacts. 

In 1982, NMPC notified EPA that the NMPC Property was once the location of an MGP facility, and that 
NMPC’s corporate predecessors disposed of coal tar on the NMPC Property. 

Based on the findings of environmental studies conducted at the NMPC Property, EPA proposed the 
NMPC Property for inclusion in the National Priorities List (NPL) in June 1988, and subsequently placed it 
on the NPL on February 21, 1990. In September 1989, EPA entered into an Administrative Order on 
Consent requiring NMPC to conduct a remedial investigation/feasibility study (RI/FS) to determine the 
nature and extent of contamination at the NMPC Property and to evaluate cleanup alternatives. 
Information provided by that RI/FS was used as part of the basis for the OU 1 ROD, which was issued in 
September 1995. 

On May 15, 1997, a Consent Decree between the United States and NMPC was entered by the U.S. 
District Court for the Northern District of New York. The objectives of the Consent Decree were for NMPC 
to implement the OU 1 ROD pursuant to the Consent Decree and an attached Statement of Work, to draft 
a work plan for approval by EPA to implement the remedy selected in the OU 1 ROD, and to reimburse 
EPA for its response costs. 

In September 2001, an ESD was signed that described changes to the OU 1 ROD. The ESD modified the 
cleanup approach for a property known as the former Skating Rink property and properties containing a 
section of an abandoned brick storm sewer. The ESD also required a historical brick Round House 
located on the NMPC Property to be moved and preserved. 

In July 2006, additional impacted subsurface soil and groundwater were identified on an adjacent 
property known as the former Spa Steel Property, located west of a barrier wall erected to contain 
contamination on the NMPC Property. Several investigations were performed at the Spa Steel Property. 
To contain contamination on a section of this Property, a sheetpile wall and an impermeable cap were 
completed in April 2008. 

EPA’s Environmental Response Team evaluated the extent of impacts south of the former Spa Steel 
Property in July 2006. NMPC performed subsequent investigations from February 2008 through 
November 2009 to evaluate the extent of soil and groundwater impacts. An FS was prepared to evaluate 
cleanup alternatives and was finalized in July 2012. Following submittal of the FS Report, the EPA 
designated the newly-discovered impacted area as the OU 2 Project Area of the NMPC Superfund site. 
As designated by the March 29, 2013 OU 2 ROD, the OU 2 Project Area includes contaminated 
subsurface soil and groundwater in the above-described approximately 0.5-acre area. 
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On January 12, 2015, a second Consent Decree between the United States and NMPC was entered by 
the U.S. District Court for the Northern District of New York. The objectives of this Consent Decree were 
for NMPC to implement the OU 2 ROD pursuant to the Consent Decree and an attached Statement of 
Work. This includes implementing a pre-design investigation and developing an RD and RAWP for 
approval by EPA, constructing the remedy as outlined in the RD and RAWP, and reimbursing EPA for its 
response costs. 

1.3 Remedial Overview 

The remedy for the OU 2 Project Area includes the following components to address impacted soil: 

1. DNAPL-impacted soil will be treated via in-situ soil solidification/stabilization (ISS) in the Old Red 
Spring area of the OU 2 Project Area. This remedy component includes removing the top 5 feet of 
surface soil to account for the increase in volume of soil from the solidification process and to allow 
room for 2 feet of clean backfill. The proposed ISS limits have been adjusted (reduced) slightly from 
those shown in the OU 2 ROD to: (1) allow compliance with the NMPC Gas Department’s minimum 
setback distance from an existing 6-inch-diameter natural gas main; (2) limit the scale of the bypass 
pumping operation that would be needed for replacement of large-size storm sewers; (3) allow the 
existing stormwater infrastructure in the northern portion of the Old Red Spring area to remain in 
place; and (4) provide for a safer remedy. The reduced ISS area will be offset by a larger subsurface 
mat area than that shown in the OU 2 ROD. A containment barrier wall will be installed in conjunction 
with the subsurface mat to contain the DNAPL-impacted soil outside the ISS area. The overall 
remediation area is the same as that presented in the OU 2 ROD. The proposed changes within the 
remediation area are incorporated in the EPA-approved RD. 

2. Surface soil (i.e., up to 2 feet below grade) will be removed in areas not targeted for ISS within the 
Old Red Spring area and the area will be restored with imported clean fill underlain by a demarcation 
layer. 

3. The existing Old Red Spring water well will be retrofitted to include a new 10-inch diameter steel 
casing around the existing 6-inch diameter casing, assuming no DNAPL is encountered in the soil 
surrounding the existing casing. This determination will be made based on visual characterization of 
soil recovered from two borings drilled near the existing well and observation of soil cuttings from 
over-drilling around the existing well. The proposed new 10-inch diameter outer casing will extend to 
a depth of 5 feet below the top of an underlying clay confining layer. If DNAPL were to be 
encountered during drilling, then the existing Old Red Spring well will be plugged and abandoned, 
and a replacement well will be installed with a double casing. The proposed retrofitting of the Old Red 
Spring well (with a contingency for well abandonment and replacement) represents a slight change 
from the ROD and is incorporated into the EPA-approved RD.  

4. A containment barrier wall and a subsurface mat will be installed to encapsulate DNAPL-impacted 
soil under a section of Excelsior Avenue and part of the Old Red Spring area. The continuous jet 
grout barrier wall shown in the OU 2 ROD to extend along the entire southern edge of the subsurface 
mat (parallel to Excelsior Avenue) is not needed because the ISS monolith that borders the south 
side of the subsurface mat will serve the same purpose as the barrier wall (i.e., it will provide a low-
permeability containment barrier keying into the subsurface clay). As indicated above, the footprint of 



REMEDIAL ACTION WORK PLAN 

arcadis.com 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\report.hw546015.2018-11-13.Saratoga_OU 2_RAWP Text (FINAL).docx 5 

the proposed subsurface mat has been increased from that shown in the OU 2 ROD to offset the 
decrease in the ISS area footprint, and the limits of the containment barrier wall have also been 
adjusted to provide containment. 

5. Disturbed areas (e.g., vegetated surfaces, parking lots, roadways, curbs) will be restored following 
the completion of remedial construction activities by replacing them to their original pre-construction 
condition and topographic contours. In addition, part of the proposed asphalt-pavement Greenbelt 
recreation trail will be constructed through the Old Red Spring area instead of re-installing concrete 
sidewalks. 

6. Green remediation and sustainability efforts will be considered in the implementation of the remedy to 
the extent practicable, including: (1) using renewable energy sources; (2) reducing greenhouse gas 
emissions; (3) encouraging low carbon technologies; and (4) recycling and reusing clean materials. 

7. Institutional controls (ICs) will be implemented at the properties in the OU 2 Project Area, which would 
include the development of environmental easements/restrictive covenants to be filed in the property 
records of Saratoga County. 

8. A Site Management Plan (SMP) will be developed to ensure the effectiveness of the engineering and 
ICs, as well as the long-term groundwater monitoring, periodic reviews, and certifications. 

9. Periodic reviews and certifications will be conducted, at a frequency not exceeding 5 years, of 
institutional and engineering controls, until the EPA provides notification in writing that this 
certification is no longer needed. 

The work identified above under Items 1 through 6 (and described in more detail in the EPA-approved 
RD) will be performed by NMPC’s remedial Contractor, LAND Remediation, Inc. of Waterford, New York. 
The remaining work (Items 7 through 9) will be performed by NMPC and EPA. 
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2 REMEDIAL ACTION APPROACH 

This section of the RAWP introduces NMPC’s plans for managing the OU 2 Project Area soil remedial 
action, providing for quality assurance/quality control during remedy implementation, stewarding health 
and safety, conducting performance sampling/monitoring and reporting, and developing operations and 
maintenance plans to fulfill Consent Decree obligations. Five separate plans have been prepared 
covering these topics and providing the information required by Paragraphs III.A.1. through III.A.5. of the 
Statement of Work (Appendix D to the OU 2 Consent Decree), as described below.  These plans are 
included in Appendices A through E of this RAWP. 

2.1 Remedial Action Management 

A Remedial Action Management Plan (RAMP) has been developed to provide details for managing the 
remedial construction and includes: (1) an identification of the proposed project team and roles; (2) the 
schedule for implementing the remedial construction; (3) decontamination procedures and plans; (4) 
permitting procedures; (5) discussion of construction methods, sequencing, disposal facilities, 
coordination, approvals, and documentation; (6) updates to the Construction Quality Assurance Project 
Plan (CQAP); and (7) description of required approvals, including consent from property owners and 
offsite treatment/disposal facilities. The RAMP is included as Appendix A. 

2.2 Quality Assurance Project Plan 

A Quality Assurance Project Plan (QAPP) was previously prepared for the PDI and soil remedial action 
and submitted to EPA on May 19, 2014 as a standalone document. The QAPP provides details of 
proposed sampling, parameters, methods of analysis, quality assurance/quality control (QA/QC) 
requirements, and data validation. The May 2014 version of the QAPP was also included as an appendix 
to the EPA-approved RD. The QAPP has since been updated to incorporate procedures specific for the 
laboratory selected by NMPC’s remedial contractor and is included as Appendix B to this RAWP.  

2.3 Health and Safety 

A site-specific Health and Safety Plan (HASP) has been developed by NMPC’s remedial Contractor for 
the proposed soil remedial action at the site. The Contractor’s HASP covers all personnel who will be 
employed by the Contractor to perform work at the site, including direct employees and subcontractors. 
Arcadis prepared a HASP covering its employees anticipated to be onsite to provide construction 
observation services and perform community air monitoring. The HASPs also include recommended 
health and safety measures for the adjacent community and general public. The HASPs were prepared to 
meet the requirements of Title 29 of the Code of Federal Regulations (29 CFR) 1910 and 29 CFR 1926. 
The Arcadis HASP and remedial Contractor’s HASP are included as Appendices C and D, respectively. 

2.4 Performance Sampling, Monitoring, and Reporting 

A Performance Sampling, Monitoring, and Reporting Plan (PSMRP) has been developed to identify 
media sampling, monitoring, and reporting for soil, wastewater, grout, and solidified soil. The PSMRP will 
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be used in conjunction with the CQAP to evaluate compliance of the remedial action with the performance 
standards presented in the Consent Decree. The PSRMP is included as Appendix E.   

2.5 Operation and Maintenance 

An Operation and Maintenance (O&M) Manual, which includes an Institutional Controls Implementation 
and Assurance Plan (ICIAP), has been developed to implement the institutional controls presented in the 
RD. The ICIAP includes, but is not limited to: (1) a description of potential exposure pathways; (2) an 
identification of areas where site use should be restricted; (3) a listing of properties where site controls 
are needed; (4) a description of the institutional controls and a schedule for their implementation; (5) an 
identification of the legal authority of the property owners to implement the controls; (6) title insurance 
commitments or other title evidence; (7) a description of  leans and encumbrances that may affect the 
controls; (8) a schedule for developing an SMP; and (9) the institutional and engineering controls 
certification schedule. The O&M Manual is included as Appendix F.  
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response

Remedial Action Project 
Team

Tentative identification of the RA 
Project Team (including, but not 
limited to the Supervising 
Contractor and a description of the 
roles of the members of the RA 
Project Team)

Niagara Mohawk Power Corporation (NMPC), United States Environmental 
Protection Agency (EPA), New York State Department of Environmental 
Conservation (NYSDEC), New York State Department of Health (NYSDOH), 
City of Saratoga Springs (the City), BBL Hospitality (BBL)/Equinox Companies 
(Equinox), The Mill/Grace Fellowship Church, Engineer/Construction Manager 
(Arcadis), and Contractor (LAND Remediation, Inc.) will jointly implement the 
remedial activities described in the Remedial Design (RD).

A project organizational structure for implementation of the remedial action is 
included as Attachment 1. Contact information of key personnel for NMPC, 
EPA, NYSDEC, NYSDOH, the City, BBL/Equinox, The Mill, Arcadis, and the 
Contractor are identified Table 2-1 of the RD.  The roles and responsibilities of 
the parties are identified in Section 2 of the RD.

RAMP Attachment 1

Remedial Design
Section:
2

Final Schedule

A final schedule for the completion 
of the RA and all major tasks 
therein, as well as a schedule for 
completion of all plans and other 
deliverables.

The schedule for the remedial activities, including major tasks, is presented in 
Attachment 2.  As outlined in Section 8 of the RD, the Remedial Action Report 
will be submitted to EPA within 60 days following construction completion.  Key 
project submittals will be provided within the timeframes outlined in Section 2.5 
of the RD.

RAMP Attachment 2

Decontamination

Procedures and plans for the 
decontamination of construction 
equipment and the disposal of 
contaminated materials

A decontamination area(s) for trucks, equipment, and personnel will be 
maintained during implementation of the remedial activities, including the 
washing of truck tires before leaving work areas. Splash guards (e.g., 
polyethylene sheeting or plastic tarps attached to wood posts) will be installed 
around the perimeter of the equipment decontamination area(s), as needed, to 
contain decontamination sprays. A high-pressure washer will be used to 
decontaminate vehicles and equipment. 

Solids and liquids generated by decontamination will be transferred to 
containers/staging areas for offsite treatment/disposal.

Remedial Design
Sections:
3.3.3
3.3.4
3.14
3.15

Contractor Submittal
Project Operations Plan (POP) 
and
Clarifications/Response to EPA 
Comments
(RAMP Attachments 3 and 4)

RAWP
Appendix D:
Contractor's Health and Safety 
Plan (HASP)

Permitting Procedures for satisfying any 
permitting requirements

Permits associated with implementation of the remedial activities include:
 - City of Saratoga Springs Department of Public Works: Permit Application for 
    Street Opening and/or Construct, Maintain or Repair within the Right-of-Way
 - Access agreements with property owners (City of Saratoga Springs, 
    Excelsior Springs Banquet Hall, and The Mill, LLC)
 - Applicable local, state, or federal permits (as necessary) for transportation 
   and disposal of wastes
 - City fire hydrant use permit

Remedial Design
Section:
5

ReferencesItem

a

b

c

d
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response ReferencesItem

a

Construction Methods and Procedures

i Sequencing Timing of and manner in which 
activities will be sequenced

Sequencing of the construction activities is presented in the Contractor's POP 
and schedule (RAMP Attachment 2)

RAMP Attachment 2

Contractor Submittal
POP

ii Site Preparation

Preparation of the Site including 
security, utilities, decontamination 
facilities, construction trailers, and 
equipment storage

Site preparation activities will include: (1) mobilizing two office trailers and 
portable sanitary facilities; (2) installing temporary utilities (i.e., electricity) for the 
support area; (3) removing trees; (4) installing erosion and sedimentation 
control measures; (5) constructing temporary remediation support areas 
(containment areas; grout mixing/batch plant area; storage areas; and 
equipment, material, and personal decontamination areas); and (6) constructing 
a temporary gravel access road. Traffic control devices, including electronic 
message boards, will be deployed prior to road closure to alert the public and 
divert traffic. An EPA-approved fact will be distributed by the EPA to notify 
nearby businesses and residents of the remedial work and traffic detour.

Remedial Design
Section:
3.3

Specifications:
01 14 33
01 51 05
01 52 13
01 52 19

Appendix:
Stormwater Pollution Prevention 
Plan (SWPPP)

iii Construction 
Coordination

Coordination of construction 
activities

Construction activities will be coordinated by the Contractor's Project Manager 
and will be discussed during daily and weekly Project Coordination Meetings.

Remedial Design
Sections:
3.1.2
3.2

Contractor Submittal
POP

iv Site Maintenance Site maintenance during the RA

Only limited site maintenance activities are proposed during the remedial 
activities and generally include maintenance of erosion and sediment control 
measures, work area housekeeping (e.g., cleaning, trash/debris removal), and 
dust collection/street sweeping.

Remedial Design
Specifications:
01 41 26
01 52 13
01 55 13
01 57 05

Appendix:
SWPPP

Contractor Submittal
POP

v Contingency and Local 
Traffic Coordination

Coordination with local authorities 
regarding contingency planning and 
potential traffic obstruction

The Contractor will coordinate with local officials (Police and Fire Departments, 
City Engineer, and utility owners) to provide notification of the work and identify 
contingency measures. Contingency and local traffic detour activities will be 
coordinated by the Contractor's Project Manager and will be discussed during 
daily and weekly Project Coordination Meetings.

Remedial Design
Sections:
3.1.2
3.2
3.4
3.9

Specification:
01 55 26

Contractor Submittals
POP
Traffic Control Permit (pending)

e

e
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response ReferencesItem

a
vi Site Entry/Access

Entry and access to the Site during 
the construction period(s) and 
periods of inactivity, including 
provisions for decontamination, 
erosion control, and dust control

Access agreements to the properties have been obtained by NMPC. The 
Contractor will secure work and support areas with temporary fence and locking 
gates. Access to the work and support areas will be restricted to authorized 
personnel and tracked by the Contractor via a sign-in/sign-out form. Site 
security will be maintained during non-working hours by a security guard.

Decontamination procedures are described in Section (c) above. Erosion and 
sedimentation control activities are described in Section (e)(ii) above.

Dust control will be implemented by the Contractor in accordance with the 
Community Air Monitoring Plan (CAMP), based on community air monitoring 
performed by the Contractor's 3rd party independent community air monitoring 
technician. Dust control measures are anticipated to include applying water to 
exposed soil and placing crushed stone over soil along haul routes.

Remedial Design
Sections:
3.4
3.5
3.15
4.1
4.2

Appendix:
CAMP
SWPPP

Specifications:
01 35 49
01 57 05
01 57 33

Contractor Submittal
POP

vii Offsite Disposal/ 
Treatment Facilities

Identification of all potential off-Site 
facilities to which Site material will 
be sent, and description, for each 
facility, of the proposed materials 
for disposal and method of  
management of those materials (the 
list of potential facilities may be 
amended following selection of a 
remedial contractor)

The Contractor will transport waste materials for offsite treatment/disposal as 
follows: (1) non-hazardous solid waste to Town of Colonie Landfill, Ontario 
County Landfill, or Waste Management Gansvoort facility for disposal; (2) soil 
exhibiting benzene toxicity characteristic to ESMI of New York for thermal 
treatment; and (3) non-hazardous construction and demolition (C&D) debris to 
Ontario County Landfill for disposal. If additional waste treatment/disposal 
facilities are identified during remedial activities, the Contractor will propose the 
new waste treatment/disposal locations to the EPA for approval, as needed. A 
list of offsite waste treatment/disposal facilities approved by NMPC is provided 
in the RD. Asphalt pavement will be transported to Pallette Stone for recycling. 
Wastewater will be shipped off-site for treatment at Global Recycling in 
Massachusetts.

Remedial Design
Attachment:
3

Specifications:
02 81 00
02 83 33

Contractor Submittal
POP

viii Photograph/Video Plan
A photograph/video plan to record 
the progress of the remedial 
construction work

The remedial activities will be documented by photographs and video 
recordings, including: (1) pre- and post-remediation photographs documenting 
structural surveys; (2) daily photographs taken by the Engineer to document 
construction observations; (3) photographs of buried archeological remains (if 
any); (4) pre- and post-construction photographs taken by the Contractor; (5) 
progress photographs taken by the Contractor during construction; (6) 
photographs of repairs/maintenance/corrective action to erosion and 
sedimentation control measures; and (7) video recording of the Old Red Spring 
well pre-construction inspection (if needed).

Remedial Design
Sections:
2.3
3.2
3.11.3
3.18

Specifications:
01 32 33
02 21 19
33 21 00

Appendices:
CQAP
SWPPP

e
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response ReferencesItem

ae ix Emissions Reduction 
Summary

Summary of spill control plan, air 
monitoring plan or other plans to 
eliminate or reduce incidence of 
emissions during construction, and 
to minimize the impacts of potential 
or actual releases to the 
environment

The Contractor will install secondary containment around the frac tank, have a 
spill cleanup kit onsite, and will use other means to control and contain any 
spills during remediation. The Contractor will notify the project team, authorities 
having jurisdiction, and/or emergency responders, as necessary, within required 
timeframes (e.g., notification to the NYSDEC within 2 hours of spill discovery).

The Contractor will perform air monitoring of the worker breathing zone. The 
Contractor's 3rd party independent air monitoring technician will implement the 
CAMP, as described in Section (e)(vi) above. 

Remedial Design
Sections:
4.1 
4.2

Appendix:
CAMP
SWPPP

Specifications:
01 35 29
01 35 43.13
01 35 49

RAWP
Appendices:
Arcadis HASP
Contractor's HASP
CAMP

Final Construction Quality Assurance Plan (CQAP)

f i Quality Control 
Inspections

Procedures for performing quality 
control inspections, including timing 
of the inspections and a description 
of the purpose of the inspections

Quality control inspections will include evaluations of the following as outlined in 
the RD Report, Appendices, and Specifications as well as the CQAP and 
QAPP: 
 - The construction area (weekly, pre-final, corrective measures [if needed], 
    pre-certification and closeout), support areas (staging, containment, 
    decontamination, storage areas, stockpiles), and spill
    prevention (e.g., hoses, fuel tanks, engines)
 - Utilities (as needed, by utility owners)
 - Air monitoring equipment
 - Geotechnical conditions (monitoring equipment, excavation)
 - Structures (pre- and post-construction)
 - Erosion and sedimentation controls
 - Excavation/ISS/Jet grouting (grout batches, excavation, areas to be 
    backfilled, geosynthetics [delivered and installed], debris [for potential 
    placement in ISS monolith], Portland cement, blast furnace slag, grout plant, 
    mixing/jet grouting, depths, final surface, soil/grout samples, post-ISS, and
    jet grouting coring)
 - Concrete (subgrade)
 - Asphalt (subgrade, subbase, base)
 - Restoration (plants, trees)
 - Equipment/materials (prior to demobilization, including waste transport 
    containers/vehicles)
 - The water production well
 - Project closeout (restored surfaces, Substantial Completion)

Remedial Design
Sections:
3.1.2
3.1.3
3.1.4
3.1.5
3.2
3.3
3.4
3.7
3.10.4
3.11.2
3.13.3 
3.14.2 
3.15 
3.18 
4.3

Appendices:
CQAP
SWPPP
CAMP

Specifications:
01 35 43.13
01 35 49
01 41 26
01 57 05
01 57 33
01 74 05
02 55 00
02 60 05
03 00 05
31 00 00
31 05 19.13
31 05 19.16
31 09 13
31 23 23
31 32 23
32 12 00
32 90 00
32 93 43
33 21 00

f
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response ReferencesItem

a
ii Testing

Control testing procedures for each 
specific test. This includes 
information which authenticates that 
personnel and laboratories 
performing the tests are qualified 
and the equipment and procedures 
to be used to comply with 
applicable standards

Quality control testing procedures are presented in the CQAP. Testing will 
include:
 - Field analysis (grout, backfill in-placed density, asphalt, well yield, concrete, 
    geomembrane, solidified material)
 - Laboratory analysis (imported backfill, re-use material, wastewater, soil for 
    offsite disposal [if needed], Old Red Spring well potable water, paint [if 
    needed])
- Geotechnical analysis (solidified material, imported fill, concrete, asphalt)

Remedial Design
Sections:
3.6
3.7
3.10.4
3.13.3
3.16.1
3.16.2
3.17

Appendix:
CQAP

Specifications:
02 43 13
02 55 00
02 60 05
02 83 33
03 00 05
31 00 00
31 05 19.16
31 23 23
31 32 23
32 12 00
32 90 00
33 21 00

Contractor Submittal
POP

iii Submittals

Procedures for scheduling and 
managing submittals, including 
those of subcontractors, off-Site 
fabricators, suppliers, and 
purchasing agents

Submittals will be prepared by the Contractor and provided to the Engineer to 
evaluate compliance with the RD. The Contractor will provide submittals to the 
Engineer at least 4 weeks before the corresponding product delivery/work 
activity initiation, to the extent practicable, to allow ample time for Engineer 
review or acceptance. The Engineer will provide select submittals to the EPA, 
NYSDEC, and City of Saratoga Springs at least 3 weeks before product 
delivery/work activity initiation, to the extent practicable.

Remedial Design
Section:
2.5

Specification:
01 33 00

Contractor Submittal
POP

iv Reporting
Reporting procedures including 
frequency of reports and report 
formats

Periodic reports will be prepared by the Contractor/Engineer and provided to the 
EPA, NYSDEC, and City of Saratoga Springs, including daily and weekly 
construction reports, field reports (as necessary), weekly CAMP reports, CAMP 
exceedance reports (if any), and Well Completion Report.

Following completion of the remedial activities, the Engineer will prepare a 
Remedial Action Report summarizing the remedial action.

Remedial Design
Sections:
4.2
7.1

Appendices:
CQAP
CAMP

Specifications:
01 32 26
01 35 29
01 35 49
33 21 00

Contractor Submittal
HASP
POP

f
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APPENDIX A
REMEDIAL ACTION MANAGEMENT PLAN (RAMP)

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Category Description Response ReferencesItem

a

Approvals

Descriptions of any approvals which 
Settling Defendant will need to 
comply with the Consent Decree, 
with the exception of those 
approvals needed from the EPA. 
This description shall detail how 
such approvals will be sought, and 
shall include a schedule for 
obtaining all necessary approvals. 
Such approvals shall include the 
consent of owners of property at or 
near the Site regarding access to 
conduct sampling, monitoring,
remediation, restoration or other 
activities, in accordance with the 
Consent Decree, and approval from 
any off-Site facility accepting waste 
materials from the Site. This 
description shall be amended if 
subsequent approvals are required

Approvals required to implement the remedy (excluding those approvals to be 
provided by the EPA/NYSDEC) include: (1) City of Saratoga Springs 
Department of Public Works: Permit Application for Street Opening and/or 
Construct, Maintain or Repair within the Right-of-Way; (2) other pertinent and 
applicable local, state, or federal permits associated with the implementation of 
the remedial activities; (3) modifications to the archeological monitoring plan (if 
any); and (4) disposal facility approvals to accept waste materials from the site.

Remedial Design
Section:
5

Contractor Submittal
Fully-Executed Waste Profiles / 
Disposal Facility Approvals

g
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Attachment 1
Organization Chart for Implementation of Remedial Activities

Remedial Action Management Plan
OU 2 Project Area

NMPC Superfund Site, Saratoga Springs, New York

Page 1 of 1 11/13/2018
2017.0807-Attachment 1-Flow Chart
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Attachment 2
Schedule



ID Task 

Mode

Task Name Duration Start Finish Predecessors Resource Names

1 Award 1 day Mon 8/13/18 Mon 8/13/18

2 Pre-Mobilization Activities 115 days Mon 9/24/18 Fri 3/1/19

3 Pre-Mobilization Submittals, and Project Management 100 days Mon 9/24/18 Fri 2/8/19

4 Process Hazard Analysis 1 day Wed 10/10/18 Wed 10/10/18

5 Remedial Action Work Plan 16 days Mon 10/22/18 Mon 11/12/18

6 Geotechnical Laboratory Qualifications 1 day Mon 11/12/18 Mon 11/12/18

7 Public Water Testing Laboratory Qualifications 1 day Mon 11/12/18 Mon 11/12/18

8 Pre-Construction Building Survey 1 day Mon 10/22/18 Mon 10/22/18

9 Traffic Controls (Message Boards and Signage) 80 days Mon 11/12/18 Fri 3/1/19

10 Topographical Survey 2 days Mon 10/22/18 Tue 10/23/18

11 Utlity Location 2 days Mon 11/5/18 Tue 11/6/18

12 Mobilization 11 days Thu 11/8/18 Thu 11/22/18

13 Temporary Facilities 5 days Fri 11/9/18 Thu 11/15/18

14 Temporary Controls 4 days Mon 11/19/18 Thu 11/22/18

15 Jet Grout/ISS Mobilization 5 days Thu 11/8/18 Wed 11/14/18

16 Site Preparation Activities 137 days Thu 11/8/18 Fri 5/17/19

17 Fencing Reconfiguration for Access Driveway 1 day Thu 11/8/18 Thu 11/8/18

18 Raising Fence Between WTP and Event Center 2 days Tue 11/13/18 Wed 11/14/18

19 Erosion Control 1.5 days Tue 11/27/18 Wed 11/28/18

20 Site Clearing 1 day Mon 11/19/18 Mon 11/19/18

21 Installation of Grout Lines 2 days Tue 11/13/18 Wed 11/14/18

22 Temporary Roadway Construction and Decon Pad 2 days Thu 11/15/18 Fri 11/16/18 21

23 Staging Area Construction 2 days Thu 11/29/18 Fri 11/30/18

24 Vacuum Excavation for Utility Locations 3 days Wed 11/28/18 Fri 11/30/18 18

25 Vibration, Settlement and Crack Monitoring 100 days Wed 11/28/18 Tue 4/16/19

26 Asphalt Removal 1 day Thu 11/29/18 Thu 11/29/18

27 Excelsior Ave Road Closure 125 days Mon 11/26/18 Fri 5/17/19

28 Grouting Sewer 3 days Mon 12/10/18 Wed 12/12/18 24

29 Odor and Dust Controls 130 days Wed 11/28/18 Tue 5/28/19

30 Site Security 130 days Mon 11/26/18 Fri 5/24/19

31 Jet Grout 64 days Mon 11/12/18 Thu 2/7/19

32 Jet Grouting 40 days Mon 12/3/18 Fri 1/25/19

33 Jet Grout Spoils Management 40 days Mon 12/3/18 Fri 1/25/19 32SS

34 QA/QC Testing 40 days Mon 12/3/18 Fri 1/25/19 32SS

35 Vauum Excavation Jet Grout Holes 40 days Mon 12/3/18 Fri 1/25/19 32SS

36 Excavation and Backfilling of Jet Grout Area 10 days Fri 1/25/19 Thu 2/7/19

37 Old Red Spring 23 days Mon 12/10/18 Wed 1/9/19

38 Old Red Spring Relocation Plan 1 day Wed 11/28/18 Wed 11/28/18

39 Disconnect Old Red Spring 0.5 days Mon 12/10/18 Mon 12/10/18

40 Prepare Pavilion for Moving 5 days Mon 12/10/18 Mon 12/17/18 39

41 Move Pavilion 1 day Mon 12/17/18 Tue 12/18/18 40

42 Remove Concrete 0.5 days Tue 12/18/18 Tue 12/18/18 41

43 Direct Push Probes 1 day Wed 12/19/18 Wed 12/19/18 42

44 Drill Work Platform Construction 1 day Thu 12/20/18 Thu 12/20/18 43

45 Well Rehabilization 5 days Fri 12/21/18 Thu 12/27/18 44

46 Test Well 1 day Fri 12/28/18 Fri 12/28/18 45

47 New Concrete 3 days Mon 12/31/18 Wed 1/2/19 46

48 Replace Pavilion 5 days Thu 1/3/19 Wed 1/9/19 47

49 ISS 68 days Mon 1/21/19 Wed 4/24/19

50 Pre-ISS Excavation 3 days Fri 2/8/19 Tue 2/12/19 36

51 ISS and Pre-Cuting Soils 18 days Wed 2/13/19 Fri 3/8/19 50

52 QA/QC Testing 41 days Wed 2/13/19 Wed 4/10/19 51SS

53 Excavation and Backfilling 10 days Thu 4/11/19 Wed 4/24/19 52

54 Site Restoration 45 days Mon 3/4/19 Fri 5/3/19

55 Curbs and Sidewalks 5 days Mon 3/4/19 Fri 3/8/19

56 Paving Excelsior and Driveway 5 days Mon 4/15/19 Fri 4/19/19

57 Topsoil 4 days Mon 4/15/19 Thu 4/18/19

58 Seed and Plantings 2 days Fri 4/19/19 Mon 4/22/19 57

59 Paving Church Parking Lot 5 days Mon 4/22/19 Fri 4/26/19 56

60 Paving Multi-Use Trail 3 days Mon 4/29/19 Wed 5/1/19 59

61 Striping 2 days Thu 5/2/19 Fri 5/3/19 60

62 Transportation and Disposal 108 days Mon 12/17/18 Wed 5/15/19

63 ISS/Jet Grout Demob 7 days Fri 3/8/19 Mon 3/18/19

64 Demobilization and Final Cleanup 5 days Mon 5/6/19 Fri 5/10/19 60

M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M

Sep 16, '18 Sep 23, '18 Sep 30, '18 Oct 7, '18 Oct 14, '18 Oct 21, '18 Oct 28, '18 Nov 4, '18 Nov 11, '18 Nov 18, '18 Nov 25, '18 Dec 2, '18 Dec 9, '18 Dec 16, '18 Dec 23, '18 Dec 30, '18 Jan 6, '19 Jan 13, '19 Jan 20, '19 Jan 27, '19 Feb 3, '19 Feb 10, '19 Feb 17, '19 Feb 24, '19 Mar 3, '19 Mar 10, '19 Mar 17, '19 Mar 24, '19 Mar 31, '19 Apr 7, '19 Apr 14, '19 Apr 21, '19 Apr 28, '19 May 5, '19 May 12, '19

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress
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SECTION 1 – INTRODUCTION

1.1 GENERAL

This Contractor’s Project Operations Plan (POP) has been prepared by LAND Remediation, Inc. (LRI) to provide 

explanations on various project components in support of the implementation of the Remedial Action at the Saratoga 

Springs Manufactured Gas Plant (MGP) - Operable Unit 2 Site in the City of Saratoga Springs, New York (the Site), 

Figure 1-1. This POP describes the various work elements in more detail and outlines the anticipated means and 

methods for executing the project.  Construction activities will be completed for the remedial action by LRI, for National 

Grid (NG).  This POP has been prepared in accordance with the following documents: 

 Technical Specifications 

 Drawings 

 Final Remedial Design Report, and 

 Addendum 1, 2, 3 and 4 

This POP describes the objectives of the Remedial Action and the following essential elements of work: 

 LRI’s Organizational Structure 

 Work Schedule 

 List of Major Construction Equipment 

 List of Major Subcontractors and Suppliers 

 Site Utilization Plan 

 Comprehensive Work Plan 

1.2 REMEDIATION OBJECTIVES

The main goal of this remedial action is to address the requirements of the selected remedy presented in the ROD and 

the Bid Specifications documents.  As outlined in the ROD the remedial action objectives for the site are: 

 Treating via in-situ solidification/stabilization (ISS) non-aqueous phase liquid impacted soil in the Old Red 

Spring Area.  This includes excavation from 4 to 7 feet in the ISS areas to account for swell and room to place 

two feet of clean cover. 

 Removing surface soil, up to two feet below grade, in areas not targeted for ISS in the Old Red Spring Area 

and restoring the area with imported clean fill material underlain by a demarcation layer. 

 Retroffiting or Replacing the Old Red Spring water well. 

 Installation of a containment barrier wall and a subsurface mat to encapsulate NAPL-impacted soil under 

Excelsior Avenue. 

 Restoring disturbed areas following completion of the remedial construction activities by replacing them to 

their original pre-construction condition. 

Based on the Design Documents and Bid Specifications, the elements of the selected remedy for Operable Units OU-2 

include:  

 Mobilization and site preparation. 



 Project Operations Plan Saratoga Springs – Operable Unit 2

LAND Remediation, Inc.  Page 2 of 34 

 Site access controls and security. 

 Utility clearance, mark-out, and verification. 

 Erosion and sediment control. 

 Odor, vapor, and dust control. 

 Community air monitoring. 

 Clearing. 

 Utility protection, removal, and monitoring. 

 Geotechnical monitoring. 

 Well decommissioning. 

 Old Red Spring pavilion temporary relocation, concrete slab demolition, and Old Red Spring pavilion 

reinstallation at original location. 

 Old Red Spring well retrofitting. 

 Excavation, including material handling and staging approach. 

 In-situ soil solidification/stabilization. 

 Jet grouting. 

 Dewatering. 

 Backfilling and grading. 

 Site restoration. 

 Old Red Spring replacement (if needed). 

 Waste management. 

 Demobilization. 

1.3 SCOPE OF WORK

The following is the overall scope of work to be completed during the remedial action in accordance with the approved Bid 

Specifications dated June 2018 and Addenda 1-4: 

 Approximately 800 tons of soil will be shipped to a non-hazardous landfill as alternative daily cover. 

 Approximately 7,200 tons of soil will be shipped to a non-hazardous landfill as waste material. 

 ISS of approximately 2,900 cubic yards of soil. 

 Jet Grouting of 2,100 square feet of barrier wall and 6,400 square feet of subsurface mat construction. 

 Performance of Health and Safety procedures for the duration of the construction activities. 

 Provide site services including trailers, restrooms, decontamination facilities, staging, air monitoring, 

water management. 

 All excavations will be backfilled with re-use soil followed by off-site clean imported material to properly 

regrade the site to meet the final grading contours. 

 All disturbed areas will be restored in kind in and in compliance with the contract specifications. 

 Old Red Spring pavilion will be temporary relocated for well retrofitting. 

1.4 ORGANIZATIONAL STRUCTURE AND PROJECT TEAM

This remedial action for the Saratoga Springs Site will be completed by a team comprised of several organizations and 

agencies including; National Grid (Owner), ARCADIS (Engineer), NYSDEC, EPA Region 2 and LRI.  LRI will be 

responsible for the execution of the remedial action including all excavation, backfilling, ISS, jet grouting, Old Red 

Spring retrofitting, transportation, disposal, and restoration activities at the Site.  LRI has selected a project team to 
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efficiently complete the remedial action.  An Organization Chart has been provided in Appendix A.  The project 

organization, roles, and responsibilities are summarized below.  Resumes of LRI personnel are provided in Appendix 

A. 

NATIONAL GRID 

National Grid will ultimately be responsible for all aspects of the construction including securing contracts, contract 

modifications and change orders, payment, final review of documents prior and communication with the public.  The 

contact information for National Grid’s key personnel during the project includes: 

Mr. Gerald Cummins 
National Grid 
300 Erie Boulevard West 
Syracuse, NY 13202 

Phone - (315) 428-6073  
E-Mail: Gerald.Cummins@nationalgrid.com

ARCADIS 

ARCADIS is providing engineering oversight and construction management services for National Grid.  ARCADIS will 

manage the project from the quality of work, contract administration and communications.  ARCADIS will provide the 

initial review and communications prior to documents being finalized.  ARCADIS is under contract to National Grid as 

the design engineer and will be responsible for reviewing all documents prepared by LRI (i.e., this Project Operations 

Plan, Health and Safety Plan, Preliminary Schedule, Traffic Control Plan, etc. along with future construction submittals, 

and other submittals related to execution of project) to confirm compliance with the design performance requirements.  

During the performance of construction activities, ARCADIS will provide full-time construction observation and 

documentation on behalf of National Grid.  The contact information for ARCADIS’s key person during the remedial 

action project includes: 

John Brussel, Project Engineer/Project Manager 
Matt Hysell, Assistant Project Engineer 
Michael Flynn, Construction Manager 
ARCADIS 
One Lincoln Center 
110 West Fayette Street, Suite 300 

Syracuse, NY 13202 

Phone: (315) 671-9441 
Email: John.Brussel@arcadis.com

Matt.Hysell@arcadis.com
Michael.Flynn@arcadis.com

LAND Remediation, Inc. 

LRI will ultimately be responsible for the preparation of this Project Operations Plan, Health and Safety Plan, 

Preliminary Schedule, Traffic Control Plan and other construction submittals, and implementation of remedial 

construction activities.  LRI is under contract to National Grid to implement the construction activities and will be 

responsible for implementing these activities in accordance with the Technical Specifications, Design Drawings, 

Contract, this Project Operations Plan, and applicable Federal, State, and local laws and regulations.  All documents 
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prepared by LRI will be submitted to National Grid and Arcadis for their review and approval.  The contact information 

for LRI’s key personnel during the Remedial Action project includes: 

Keith A. Decker, Project Director 
Will Lindheimer, Project Manager 
Mark Patterson, Site Supervisor 
Minda Murray, Health and Safety Manager 
LAND Remediation, Inc. 
74 Hudson River Road 
Waterford, NY 12188 
Phone: (518) 229-7214 – Keith’s cell # 

(518) 937-0437 – Will’s cell # 
Email:  kad@land-remediation.com 

wpl@land-remediation.com
mtp@land-remediation.com
mkm@land-remediation.com

 Project Director - Mr. Keith Decker will act as the Project Director and has over 30 years of hands-on 

construction management experience involving public and private sector projects.  As an LRI’s Project 

Director, he is responsible for the overall project, including personnel and subcontractor staffing and/or 

procurement, health and safety requirements, materials and equipment procurement, cost and schedule 

control.

 Project Manager - Mr. Will Lindheimer will serve as Project Manager.  Mr. Lindheimer will be on-site on a 

regular basis and be in contact with the site superintendent as it relates to day-to-day operations, control of 

site personnel, production, and quality control.  Mr. Lindheimer has the site experience with large remediation 

projects and has developed the site remediation approach for this project. 

 Site Superintendent – Mr. Mark Patterson will serve as Site Supervisor and will be on-site and manage the 

site personnel and will be responsible for executing the construction activities on-site.  The site superintendent 

will maintain communications with the Project Manager to insure enough resources are available to complete 

the project in the required time frame. 

 Health and Safety Manager - Mrs. Minda Murray will serve as the Health and Safety Manager.  Mrs. Murray 

has over 17 years’ experience in providing H&S support for various remedial investigation and remedial action 

projects across the northeast.  Mrs. Murray will be in communication with the third party Health and Safety 

Officer on-site.  Mrs. Murray will assist in the proper execution of the daily H&S requirements including air 

monitoring for organic vapors and dust, proper decontamination procedures, and proper PPE levels for all site 

workers conducting work activities with impacted material. 

 Health and Safety Officer – Mr. Ken Rhodes of Partners will serve as the Health and Safety Officer and will 

be on-site every day executing the site safety and air monitoring program.  The Health and Safety Officer will 

report to Mrs. Murray and will consult with her on field activities and documentation. 

An organization chart is provided in Appendix A of this document.   

1.5 WORK PLAN FORMAT AND CONTENT

This Construction Work Plan identifies the functional and technical requirements of the project and includes; procedures for 

specific remedial action work items, figures, additional plans, contact information, and disposal facility and transporter 

information.  The information regarding the Saratoga Springs Site work plan is organized as follows: 
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 Section 1.0: Introduction, Scope of Work and Organizational Structure 

 Section 2.0: Implementation Schedule 

 Section 3.0: List of Major Construction Equipment  

 Section 4.0: List of Major Subcontractors and Suppliers

 Section 5.0: Site Utilization Plan 

 Section 6.0: Comprehensive Work Plan (Mobilization, Facilities, Site Preparation, ISS, Jet Grout, 

Excavation, Transportation and Disposal, Backfill, Restoration)

 Figures:  Site Figures 

 Appendices: (Supplemental Information)
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SECTION 2 – IMPLEMENTATION SCHEDULE

2.1 SCHEDULE OVERVIEW

Upon approval by National Grid of this POP and Contract Approval, mobilization activities may commence.  It is 

anticipated that mobilization will be in October 2018.  The schedule is provided in Appendix B.  The following project 

and implementation schedule is being presented as a preliminary schedule.  Actual approvals and field conditions may 

affect the start date for mobilization activities. 

Schedules will be updated on a regular basis and two-week look-ahead schedules will be provided at each week’s 

project meeting. 
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SECTION 3 – CONSTRUCTION EQUIPMENT

3.1 LIST OF MAJOR CONSTRUCTION EQUIPMENT

The following provides a list of the various major construction equipment that will be utilized over the course of the 

project: 

List of Major Equipment  

Make Model Size/Rating Number 

Jet Grouting 

Metax JM-30 30 CY/Hour 1 

National Oil Well JWS-400 10,000 psi 1 

EGT VD 7000 250 HP 1 

EGT MD 3000 210 HP 1 

Cementech CT-270 1,080 cu ft 1 

ISS 

Metax JM-30 30 CY/Hour 1 

Cementech CT-270 1,080 cu ft 1 

Link Belt (Excavator) 700X 156,000 lbs 1 

Excavation 

Link Belt (Excavator) 350X 80,000 1 

Komatsu (Loader) WA-380 192 HP 1 

Komatsu (Excavator) PC-88 70 HP 1 

Dynapac (Soil Compaction) CA141D 5-Ton 1 

CAT (Tracked 

Loader/Dozer/Trencher/Forklift) 

299 90 HP 1 

Frac Tank Closed Top 21,000 gal 1 

Volvo (Loader) L20F 49.5 HP 1 

Additional equipment maybe required. 
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SECTION 4 – MAJOR SUBCONTRACTORS AND SUPPLIERS

4.1 LIST OF MAJOR SUBCONTRACTORS AND SUPPLIERS

The following provides a list of the various major subcontractors and suppliers that will be utilized over the course of 

the project: 

List of Major Subcontractors 

Name Role Contact Information 

Construction Drilling, Inc. (CDI) Jet Grouting 550 Ashland Street, North Adams, MA 01247 

Double LL Electric Electrician 46 Twin Channels Rd, Queensbury, NY 12804 

L.B. Security and Investigations, Inc. Security 2507 Genesee Street, Utica, NY 13501 

NMB Survey Survey 20 Troy Ave., Wynantskill NY, 12198 

Construction Technology 

PW Laboratories, Inc 

Geotechnical Testing 4 Williams St, Ballston Lake, NY 12019 

6544 Fremont Rd., East Syracuse, NY 13057 

Driller Well Retrofitting TBD 

Cloverleaf Nurseries Landscaping 52 E Elmwood Rd, Menands, NY 12204 

Grouttech, Inc. Sewer Grouting 1350 Route 9, Gansevoort, NY 12831 

DelSignore Paving 42 Brick Church Rd # 1, Troy, NY 12180 

Colden and/or Partners 3rd Party Safety 2 Washington St, Ballston Spa, NY 12020 

4 Franklin Square, Saratoga Springs, NY 12866 

Ed Horn, PE Structural Engineer 115 Ruhle Rd., Ballston Spa, NY 12020 

Aztech Drilling/Coring 5 McCrea Hill Road, Ballston Spa, NY 12020 

List of Major Suppliers 

Name Role Contact Information 

Phoenix Environmental Laboratories Analytical Testing 587 East Middle Turnpike, Manchester, CT 06040 

Donnelly Construction, Inc. Signage/Traffic 155 Route 67, Mechanicville, NY 12118 

LaFarge Holcim Portland Cement Highway 9W, Catskill, NY 12414 

Ontario County Landfill C&D and Landfill 1879 State Route 5 And 20, Stanley, NY 14561 

Global Recycle Water Disposal 700 Richmond Street, East Taunton, MA 02718 

ESMI of NY Soil Disposal 304 Towpath Lane, Fort Edward, NY 12828 

Jointa Galusha Concrete/Flow Fill 269 Ballard Rd., Wilton, NY 12831 

Constantine Construction Clean Fill/Topsoil 564 Albany Shaker Rd, Loudonville, NY 12211 

Ron Allen Trucking Trucking Services 361 E Main St, Canajoharie, NY 13317 

Longhorn Trucking Trucking Services 6605 State Highway 5, Fort Plain, NY 13339 
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SECTION 5 – SITE UTILIZATION PLAN

5.1 TEMPORARY UTILITIES

The following temporary utilities will be needed for the execution of this project: 

 Temporary Electric; 

 Temporary Water Connection; and 

 Temporary Telephone and Internet. 

Prior to mobilization activities LRI will contact National Grid to establish work orders for temporary electric service.  

There will be a work orders for temporary service to the office trailers, flagging of the overhead electric lines, 

disconnection of the Old Red Spring Well electrical service and a reconnection once complete.  LRI is planning to 

utilize temporary power from a generator to run the grout plant and silo during Jet Grouting and ISS.  LRI will work with 

the City of Saratoga Springs Department of Public Works to access the city water from a hydrant.  LRI will work with 

Verizon to provide temporary telephone and high-speed internet to the office trailers.  Figure 5-1 shows the Site 

Utilization Plan. 

5.2 TEMPORARY PUMPING SYSTEM

LRI will utilize a frac tank and possibly some smaller tankage for water storage during the course of the project.  The 

pumping system will consist of submersible pumps, hoses and a storage tank for containerizing water generated as 

part of the site operations.   

5.3 FIELD OFFICES, SHEDS, SANITARY AND FIRST-AID FACILITIES

Figure 5-1 provides a depiction of the various facilities and anticipated locations on the project site. 

5.3.1 FIELD OFFICES

Two field office trailers will be established on-site.  The field offices will be approximately 10-feet wide by 40-feet long.  

The office trailers will be partitioned to have three separate office spaces.  Trailers will be equipped with heat, lighting, 

bottled water and air conditioning.  Trailers will be outfitted with desks, chairs, folding chairs, etc. as outlined in 

Technical Specification 01 52 13 – Field Offices and Sheds. 

5.3.2 SHEDS

LRI along with our subcontractors will be mobilizing storage containers for smaller equipment, tools and spare parts.  

Due to limited space in the actual work area these storage units will be placed and maintained near the office trailers. 

5.3.3 FIRST AID FACILITIES

First aid kits will be maintained in each trailer at the site as well at the work location(s).  The grout location will also 

include a portable eye station.  As part of the first aid procedures lists of emergency contacts will be located at each 

telephone in the office trailer.  LRI will also have personnel trained in first aid and cardiopulmonary resuscitation (CPR). 

5.3.4 TEMPORARY ACCESS ROADS AND PARKING AREAS

LRI will be constructing two (2) temporary access roads as part of this project.  The first temporary access road will be 

for the Excelsior Banquet Center.  Figure 5-1 depicts the layout of this access road.  This temporary access road will 
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allow for flow of traffic into and out of the Banquet Center from Excelsior Avenue once Excelsior Avenue has been 

closed to traffic due to construction activities.  The fencing will be realigned to create this access road.  This access 

road will be a paved road into the existing parking lot.  The second temporary access road will be on the Old Red 

Spring parcel.  This access road will be for site construction traffic, loading trucks with soil for temporary staging or off-

site disposal.  This access road will be constructed of geotextile fabric and clean crushed stone. 

Temporary parking will be provided at the site trailer location for workers and visitors.  The temporary access road and 

parking area is shown on Figure 5-1. 

5.3.5 EQUIPMENT STORAGE AND FUELING AREA(S) 
The approach for equipment storage will primarily depend on whether equipment is contaminated or clean.  Equipment 

within the exclusion zone will remain in the exclusion zone unless it is decontaminated or remains outside the 

exclusion zone. 

Fueling will occur at localized areas where equipment is being utilized.  Fueling will either take place from fuel truck 

deliveries or from portable secondary contained fuel cells. 

5.3.6 GROUT BATCH PLANT AND REAGENT SILO

LRI will set up grout batch plant, Portland Cement silo and the jet grout pump behind the National Grid groundwater 

treatment plant.  The plant will run off temporary generator power. 

The grout plant is a JM-30 by Metax which is constructed in a 20-foot steel container.  The Portland Cement silo is a 

Cementech 50-ton silo.  The location of the grout plant, silo and jet grout pump are shown in Figure 5-1. 

5.3.7 TEMPORARY DECONTAMINATION AREA

The temporary decontamination area will be constructed within the temporary access roadway within the Old Red 

Spring area.  The decontamination pad will be constructed using 40-mil LLDPE panel between a non-woven geotextile.  

The decontamination pad will be stone filled and contain a dewatering sump to remove accumulated water.  The 

decontamination area is shown on Figure 5-1. 

5.3.8 TEMPORARY CONTAINMENT AREA

The temporary containment area will be constructed in the parking lot behind the valet parking lot.  The containment 

area will be utilized to manage clean re-use soils generated from the pre-cut soils of the ISS area.  The containment 

area is shown on Figure 5-1. 
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SECTION 6 – COMPREHENSIVE OPERATIONS PLAN
The Work to be performed as part of this project includes, but is not limited to, the following: 

 Clearing and preparing the OU 2 Project Area. 

 Temporarily relocating the Old Red Spring pavilion, demolishing the pavilion concrete slab, and returning the 

Old Red Spring pavilion back to its original location after retrofitting the Old Red Spring well. 

 Installing a new sealed outer casing for the Old Red Spring well, attempting to clear the obstruction inside the 

existing well and installation of a new pump in the Old Red Spring. 

 Excavating approximately 3,600 in-situ cubic yards of impacted surface and subsurface soil, concrete 

sidewalks, asphalt, bulked soil/grout, and jet grout spoils from ground surface to depths ranging from 

approximately 2 to 7 feet below ground surface. 

 Selectively demolishing, removing, and replacing the existing underground electric line servicing the Old Red 

Spring. 

 ISS of approximately 2,825 in-situ cubic yards of MGP-impacted material to elevations of 242, 243, or 245 

feet NAVD 88. 

 Jet grouting approximately 6,400 square feet of subsurface material to install the subsurface mat. 

 Jet grouting approximately 150 lineal feet of subsurface material to install the barrier wall. 

 Removal of demolition, excavation, and construction waste from the Site and disposal at appropriate, National 

Grid-approved facilities in accordance with Laws and Regulations. 

 Removing construction wastewater from the OU 2 Project Area for disposal at appropriate, National Grid-

approved facilities in accordance with Laws and Regulations. 

 Backfilling excavation areas. 

 Replacing the Old Red Spring well (if needed). 

 Restoring the OU 2 Project Area. 

6.1 TECHNICAL SUBMITTALS

This Project Operations provides an overview of LRI's approach for implementing the remedial construction project. 
Additional detail will be provided in forthcoming submittals. 

The Operations Plan presents detailed descriptions of the methods, materials, procedures, sequences, and equipment 
to be used for completing the remedial activities. The plan addresses, but is not limited to, the following items: 

 Pre-Mobilization Activities; 

 Mobilization and Site Preparation Activities; 
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 Site Access Controls and Security; 

 Utility Mark-out, Clearance and Verification; 

 Odor, Vapor and Dust Control; 

 Community Air Monitoring; 

 Utility Protection, Removal and Monitoring; 

 Geotechnical Monitoring; 

 Old Red Spring Pavilion Temporary Relocation; 

 Old Red Spring Retrofitting; 

 Old Red Spring Replacement (If Needed); 

 Excavation, Material Handling and Staging; 

 In-Situ Solidification/Stabilization; 

 Jet Grouting; 

 Dewatering; 

 Backfilling and Grading; 

 Site Restoration and Demobilization; and 

 Waste Management. 

6.2 PRE-MOBILIZATION ACTIVITIES

Prior to mobilizing for the excavation project, LRI will attend a pre-construction meeting which will be held at the site 

with all parties. 

As part of the pre-mobilization activities, LRI will perform the following tasks: 

6.2.1 PROCESS HAZARD ANALYSIS (PHA) 
LRI will participate in the PHA with NG to identify the hazards associated with the implementation of the project. 

6.2.2 UTILITY CLEARANCE

The Dig Safe ticket number for the site IS 10038-540-037.  Underground and above ground utilities that could affect or 

be affected by construction activities will be identified prior to the initiation of any intrusive soil activities.  Locations of 

all utilities will be marked out by an independent company.  When all utility locations have been identified LRI and the 

various utility companies will review the locations and determine if any utilities will be in conflict with the proposed work.  

If any utility conflicts are identified, LRI and the appropriate utility company will discuss what actions will need to be 

taken.  LRI will also have a third-party utility clearance contractor perform a geophysical scan of the work areas to 

identify any unmarked utilities. 

6.2.3 UTILITY NOTIFICATIONS AND IDENTIFICATION

As part of the scope of work LRI will work with the various utility companies to provide notifications and identification of 

the locations of the utilities.  The initial mark-out will be confirmed with existing information from previous utility 

identifications events.  LRI will contact NG to flag overhead lines along the jet grout area on the north side of Excelsior 

Avenue.  LRI will also provide a work request for the disconnection of the overhead line that provides electric power to 
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the Old Red Spring well.  Once the service has been disconnected LRI will remove the service panel and pole.  LRI will 

work with NG Gas Department to identify the two natural gas mains that fall within the work area.  The proper 

protections for crossing the gas mains will be incorporated into the work.  It is anticipated that steel road plates will be 

installed under the temporary access road off High Rock Avenue and steel road plates and/or crane mats will be 

utilized over the gas main that runs along Excelsior Avenue.  These gas mains will be vacuum excavated to identify the 

depth and location of each utility.  The location and depth will be incorporated into the site survey information.  LRI will 

work with the City of Saratoga Springs to discuss the water, sanitary and storm sewer lines that run through the active 

work areas.  LRI will vacuum excavate to identify the depth and location of each of these utilities and incorporate that 

information into the site survey data and confirm the location against existing information.  This information will be 

utilized to confirm the placement of each grout column and insure there are no conflicts with drill columns.  This same 

procedure will also be utilized to identify the fiber optic line and other unknown utilities that have been previously 

identified. 

6.2.4 COLLECTION OF BACKFILL SAMPLES

LRI will provide the source and location of each type of material for the project.  LRI will submit the address of the 

various clean fill, topsoil and stone locations so that representative samples can be taken for analysis.  The backfill 

materials will be submitted to the laboratory for chemical analysis and geotechnical testing in conformance with DER-

10, Technical Guidance for Site Investigation and Remediation.  The stone products will have grain size analysis 

submitted.  The soil samples will be required to meet the requirements of 6 NYCRR Part 375 for unrestricted use and 

confirm to the requirements of Specification Section 31 23 23 – Fill Materials and Section 32 90 00 – Topsoil, Seeding 

and Planting. 

6.2.5 WASTE CHARACTERIZATION SAMPLES

LRI is proposing to utilize existing waste characterization data, any additional data will be collected in advance to 

properly characterize soils prior to excavation work commencing.  Waste characterization samples will be collected and 

analyzed to meet the disposal facilities requirements. 

6.2.6 PERMITS

LRI will finalize permits required to implement the work, hydrant permit, street opening permit and other required 

permits for construction activities. 

6.2.7 TRAFFIC CONTROLS

Prior to the start of Mobilization activities, LRI will have the traffic controls for the work installed.  The message boards 

will be installed in advance of work starting to notify the local traffic of the upcoming road closures and re-routing of 

traffic.  Traffic controls will also include associated signage for directing vehicle traffic to various destinations.  During 

entering and exiting from the work site flaggers will assist with traffic control. 

6.2.8 PRE-CONSTRUCTION SURVEY AND LAYOUT

LRI will prepare a pre-excavation survey documenting existing conditions.  During the course of the project all 

definable features of work will be surveyed and incorporated into the as-built and also used for calculating payment 

volumes and areas.   The limits of work will be surveyed and a GPS Model will be created to be used for the jet 

grouting and ISS work tasks. 

6.2.9 PRE-CONSTRUCTION BUILDING SURVEY

LRI will have an independent NYS P.E. perform a structural survey of the structures adjoining and within the work area.  

This will document existing conditions of the building and provide any recommendations for the upcoming field work.  A 
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post-construction building survey will be performed at the completion of the project to insure the project work has not 

impacted any of the adjoining structures. 

6.2.10 PROJECT SCHEDULE

LRI has prepared a schedule in Microsoft Project for review and for a means of identifying the project milestones.  This 

project schedule will be updated during the course of the project to track project progress and form a basis for the 

completion of various tasks and a means for the client to provide information to outside stakeholders that may have an 

interest in project completion.  The project schedule is provided in Appendix B. 

6.3 MOBILIZATION AND SITE PREPARATION ACTIVITIES

Several general site preparation activities will be performed by LRI prior to any intrusive activities occur, including 

clearing of trees, installation of temporary roads, temporary fencing, installation of erosion control, installation of 

temporary water storage, preparation of decontamination and staging areas, and implementation of a traffic control 

strategy.  The following tasks area associated with the Site Preparation and Mobilization Activities: 

6.3.1 EROSION AND SEDIMENT CONTROLS

All work will be in compliance with the substantive requirements of the most current version of NYSDEC’s SPDES 

General Permit for Storm Water Discharges from Construction Activity and LRI will follow the Erosion and Sediment 

Control (ESC) Plan.   

Site-disturbing activities will be carefully conducted to minimize the exposure of unprotected soils, which are more 

erodible than undisturbed soils.  Erosion and sediment controls are an integral part of the construction sequence and 

will be in place prior to commencing any intrusive soil activities.  The selection of specific erosion and sedimentation 

control measures during construction activities will depend on a number of parameters, including the type of 

construction activities, site topography, type of ground covers, and maintenance considerations.  LRI will install erosion 

controls for each work sequence, as specified.  The sediment and erosion controls will be inspected on a regular basis 

during construction activities and repaired immediately if damage is observed until a final surface cover has been 

replaced in all areas.  A surplus of materials will be kept on-site for additional controls or to repair damaged areas.  

Filtrexx Siltsoxx or Erosion eels will be used over asphalt or concrete surfaces.  At the completion of each sequence, 

the erosion control measures will be removed and disposed off-site. 

6.3.2 WORK AREA SECURITY

Security measures will be implemented by LRI and will consist of utilizing existing site fencing, installation of temporary 

fencing to secure the work site, posting of signage, maintenance of sign in / sign out sheets, and practicing safe work 

procedures.  The temporary fence configuration may change during the course of the project depending on project 

tasks.  During non-working hours the perimeter safety fence will be secured during all non-work hours.  An unarmed 

security guard will be on-site during all non-working hours to patrol the site. 

6.3.3 TEMPORARY FACILITIES

Mobilize and set-up two office trailers, two portable toilets and hand wash station as described in Section 5.3 above.  

LRI will provide a dumpster for uncontaminated construction materials generated during construction work.  Materials 

will be segregated for recycling unless the local service provides a single stream disposal facility. 

6.3.4 EQUIPMENT MOBILIZATION

LRI will mobilize necessary equipment to complete the project.  This may include the mobilization and demobilization of 

certain pieces of equipment throughout the duration of the project. 
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6.3.5 UTILITIES

LRI will work with National Grid to remove the existing overhead electric that feeds the Old Red Spring well pump.  

Once the electric has been removed, the pole with the electric panel will be removed.  LRI will also request flagging of 

the 13.2 kV and neutral overhead lines along Excelsior Avenue that pass over the jet grout treatment area.  The 

flagging of the lines is to provide visual identification of the location of the lines during work in the area.  The 10-foot 

horizontal offset from the lines will be marked by cones or barriers. This will also help LRI to maintain the required 10-

foot minimum approach distance (MAD) from these lines.  When working near these lines the equipment will be 

grounded as added protection.  When equipment is working near the lines a dedicated spotter will be utilized when 

equipment is turning or changing positions. 

6.3.6 STAGING AND DECONTAMINATION PADS

LRI will construct the decontamination pad, jet grout/ISS plant pad and staging pads on-site.  The water management 

system will consist of using a lined berm system under the frac tank(s).  As shown in Figure 5-1 the decontamination 

pad will be constructed within the access roadway within the Old Red Spring area.  The decontamination pad and the 

staging pad will be constructed similarly using a sand cushion layer, followed by non-woven geotextile, 40-mil LLDPE 

liner, non-woven geotextile, 9-inch sand layer and 9-inch crushed stone layer.  The decontamination pad will have 

timber or timber mats over the stone or in the stone layer.  Each pad will be constructed with a berm around the 

perimeter.  The ISS/Jet Grout pad area will be a lined area constructed to control the wash down of the grout plant 

protect the storm sewer from receiving any water from the grout plant production. 

6.3.7 SITE MAINTENANCE

The Site will be maintained in a professional manner at all times during construction.  The site will be neat, kept clean, 

and organized during construction operations.  During off work hours, the site will be secured through fencing, gates 

and locks with all soil covered with polyethylene sheeting or foam to prevent odors or dust emissions and to protect 

from precipitation. 

6.3.9 TEMPORARY BANQUET HALL ACCESS ROAD

LRI will construct a temporary paved access road from the existing water treatment plant entrance driveway to the 

Banquet Hall paved parking lot.  The driveway construction will consist of removing a section of the existing fence and 

realigning the fence in a southeast direction towards Excelsior Avenue.  The gate for the water treatment plant will be 

rehung on the outside to allow for the gate to open to the east instead of to the west.  A new temporary section of fence 

will be constructed on the inside of the new access driveway.  The driveway will ramp up into the existing parking lot in 

the southeast corner of the existing lot.  This reconfiguration allows for uninterrupted access for the banquet hall 

without any changes due to work location in Excelsior Ave.  Upon completion of the project the temporary access road 

will be removed and area restored to pre-construction condition. 

6.3.10 SITE ACCESS ROAD

LRI will construct a stoned access roadway into the Old Red Spring area from the eastern side of the lot and 

exiting/entering on High Rock Avenue as shown in Figure 5-1.  It is anticipated that the roadway will be constructed by 

removing the existing soil and replacing the soil with a layer of woven geotextile and crusher run stone.  The access 

road will be maintained throughout the course of the project.  The access road will be removed upon completion of site 

work activities and prior to restoration. 

6.3.11 GROUT LINE

Based on the location of the grout production area and the work areas a grout line will need to be run under the new 

temporary banquet hall access road.  A pipe sleeve will be installed along the retaining wall and a grout line will be 
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inserted through the pipe sleeve.  An additional pipe sleeve may need to be installed across Excelsior Avenue 

depending on the timing of the ISS and the re-opening of Excelsior Avenue. 

6.3.12 DESIGN SUBMITTALS

LRI will work with the a NYS licensed PE to complete the design for shoring and moving the Old Red Spring Pavilion 

from its current location to temporarily stage and then relocate back to the reconstructed location. 

6.3.13 PROJECT SIGNAGE

LRI will have custom signs produced for the project site.  Two (2) signs for the entrance at High Rock Avenue and 

Warren Street entrances will have the EPA Superfund signs installed at each gated entrance.  The signs will be 

fastened to the fence next to each gate location.  Also mounted at the entrances will be two (2) project Hotline Signs 

that will contain the Construction Manager’s field office telephone number.  LRI will install “Danger – Construction 

Area-Authorized Personnel Only” at intervals of every 100 linear feet along the temporary security fence and gates.  

LRI will also provide and install “Security Notice” signs at each gate and at each office trailer location notifying all 

visitors to sign in at the field office trailer.  LRI may also mount other signage related to personal protective equipment 

requirements in the active work area(s). 

6.3.14 TREE CLEARING

LRI will have our specialty subcontractor perform the tree clearing.  It is anticipated that the trees will be cut as close to 

grade as possible.  Trees will be chipped on-site with chips being shipped off-site for recycling as compost.  A number 

of the trees will be removed by others for replanting prior to LRI performing tree clearing activities. 

6.4 SITE ACCESS CONTROLS AND SECURITY

As described in Section 6.3.2 above, LRI will utilize a combination of existing site fencing and temporary fence to 

secure the work areas.  The fence along the boundary of the water treatment plant and the banquet hall will be raised 

to a 10’ high fence with visual barrier placed on fence.   

Access to the construction areas shall be restricted by the perimeter fencing. LRI will provide additional measures to 

further limit construction area access and augment security during the remedial activities as described below.  Security 

around excavation, ISS, barrier wall, subsurface mat, staging, handling, decontamination, and storage areas shall be 

maintained during both work and non-work hours. The level of security will be dependent on the activities being 

performed and locations of activities. Descriptions of security measures are provided below: 

 Perimeter Fencing – The Old Red Spring area will be enclosed with a 6’ high perimeter security fence to 

restrict access for unauthorized personnel. Temporary fencing shall also be installed and relocated, as 

needed, in Excelsior Avenue during utility location, jet grouting, backfilling and restoration activities. The 

existing permanent security fence that encloses OU 1 will serve as the fence for the support areas. LRI may 

install additional free-standing panel fencing in the OU 1 area to separate support facilities from NG 

operations.  As previously indicated, the perimeter fence will consist of a minimum 6-foot-high chain-link fence 

with a green-colored heavy-duty privacy screen/mesh tarp. 

 Temporary Fencing – LRI will utilize 4-foot orange safety fence, caution tape or barrels and chains within the 

work areas to supplement the perimeter security fence during active construction to delineate work areas or 

zones, including the Exclusion Zone and Contamination Reduction Zone, which may change as remedial 

construction progresses. The areas identified below will be considered for installation of temporary fencing, 

and such areas shall be clearly labeled with signage posted on the fence/caution tape: 
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 Areas where soil removal, solidification, jet grouting, stockpiling, or loading for offsite transport 

occurs (Exclusion Zone) 

 Areas used for personal or equipment decontamination activities (Contaminant Reduction Zone) 

 Areas designated for health and safety or support purposes (Support Zone) 

 Posting of Warning Tape and Signs – To restrict access during remedial activities, warning tape may be 

installed at certain locations, such as open excavations, ISS, subsurface mat, barrier wall, decontamination, 

and stockpile areas. 

 Sign-In/Sign-Out Sheet – During remediation activities, a sign-in/sign-out sheet shall be maintained for 

construction activities at the field construction trailer occupied by the Engineer. All construction workers, other 

site personnel, and visitors shall be required to sign in upon entering the Site and sign out upon leaving. 

 Project Area Traffic Control – All remedial construction traffic entering the Old Red Spring area shall enter 

from Warren Street and exit to High Rock Avenue as shown on Design Drawing G-107. At no time will traffic 

be permitted to enter the Old Red Spring area from Excelsior Avenue (requires crossing the gas main) or the 

parking lot immediately west of the Old Red Spring area without Engineer approval and sufficient time to 

coordinate with the adjacent property owner as needed.  Traffic accessing the support area on the former 

MGP site shall enter and exit via the NMPC driveway east of the intersection of High Rock Avenue and 

Excelsior Avenue. Vehicles travelling through the Old Red Spring area and to/from the support area shall not 

exceed 5 miles per hour (mph). The speed limit shall be enforced with signs to be installed by the Contractor. 

Flag persons shall also coordinate construction traffic entering/exiting the Old Red Spring parcel (i.e., Warren 

Street and High Rock Avenue) and public traffic to the Excelsior Springs Banquet Hall.  

 Truck Scheduling – Staging of trucks on City streets and at the site vicinity will not be permitted. LRI will work 

with the disposal facilities and trucking companies to properly sequence timing of trucks to limit off-site 

staging.  The staging of trucks is to be performed only at authorized commercial or industrial locations off-site 

locations. All trucks loaded with site materials shall exit the Site using only the approved truck route identified 

in the Traffic Control Plan. The truck route will be the most appropriate route and takes into account: (1) 

limiting transport through residential areas; (2) use of City-mapped truck routes; (3) prohibiting staging of 

trucks on City roadways before entering the Site; (4) limiting total distance to major highways; and (5) overall 

safety in transport. Trucks are prohibited from stopping and idling in the neighborhood outside the Site. 

 Implementation of Safe Work Practices – Implementation of safe work practices will provide for additional 

security during remediation. Safe work practices that will contribute to overall site security include the 

following measures to be implemented by LRI:  

 Maintain temporary construction fencing and signage around all open excavation/ISS and 

subsurface mat areas, barrier wall alignment, and other potentially dangerous areas. 

 Park heavy equipment in a designated area each night and remove keys. 

 Maintain an organized work area, including the gravel road through the southern portion of the Old 

Red Spring area, and properly store tools and equipment. 

 Conduct a daily security review and health and safety meetings. 
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 Maintain covers on staging areas and associated sumps when not in use during working hours and 

at all times outside working hours. 

 On-site Security Guard – LRI will provide continuous security of the remediation and support areas (during 

non-work hours, 7 days a week). A security guard shall be onsite during non-working hours in accordance 

with Specification Section 01 57 33 (Security). The onsite security guard will also be responsible for notifying 

appropriate Contractor personnel (e.g., construction supervisor) in the event of conditions that may affect 

operations (e.g., loss of power, large precipitation event). 

 LRI will utilize its trailer as a communication center for the Project Team.  All key on-site Project Team 

Members will have cell phones so that they can be contacted at any time during the project.  Site 

communication will be via two-way site radios.  LRI will maintain enough two-way radios for the entire project 

team, however on-site communications shall follow proper chain of command.  The proper chain of command 

will be that work-related issues will be provided to the Site Superintendent and all Health and Safety issues 

will be addressed with the Health and Safety Officer.   

LRI will be responsible for maintaining site security, controls, and access in connection with each work task. The 

support activities in the OU 1 Project Area (on the former MGP site and outside the groundwater treatment 

building) shall be coordinated with NG to maintain uninterrupted safe access 24 hours per day, 7 days per week 

for: (1) routine NG maintenance or emergency repairs at the electrical substation and groundwater treatment 

building; and (2) use of the open areas of the former MGP site for an NG staging area during emergency response 

operations in connection with NG’s electrical and gas distribution operations. It is anticipated that NG will double-

lock the gates into and out of the support area using its own locks joined with locks to be provided by LRI (i.e., 

providing access to both NG and LRI). 

LRI will provide access to Excelsior Springs Banquet Hall parking lot along Excelsior Avenue for unimpeded 

access 24 hours per day, 7 days per week for banquet hall employees, patrons, and emergency personnel. 

LRI shall implement measures to prevent off-site tracking of clean or impacted materials onto City streets. LRI will 

provide a street sweeper to clean the roadways around the remediation area daily when work is ongoing where 

construction vehicles are entering and exiting the remediation area. Sweeping will be performed to remove dust 

that might otherwise accumulate from construction vehicle tires when exiting onto the public roadway from the 

clean gravel access road at the OU 2 Project Area. 

6.5 UTILITY CLEARANCE, MARK-OUT AND VERIFICATION

The utilities and the protection of these utilities in the project area are critical to the success of the project.  LRI initially 

will mark-out the work area in white marking paint.  The white marking paint will provide Dig Safe with the actual work 

limits.  The initial step is for the Dig Safe to provide notice to the list of local utility companies that have services in the 

work area.  These utility companies will mark out the location of their own utilities.  LRI will also hire a private utility 

locator to confirm locations of utilities and to perform geotechnical subsurface imaging for confirming location of the 

utilities.  The private utility locator will provide detailed mapping of their findings.  LRI will perform soft excavation, using 

hand digging or vacuum excavation to confirm the location, depth and alignment of the two gas mains and the other 

utilities prior to jet grouting to verify their exact location.  These locations will be compared to the jet grout injection 

locations to determine if any conflicts exist between the injection location and the utility.  Any conflicts will be resolved 

by relocating the injection location.  No utilities will be realigned as part of this project. 



 Project Operations Plan Saratoga Springs – Operable Unit 2

LAND Remediation, Inc.  Page 19 of 34 

6.6 ODOR, VAPOR AND DUST CONTROL

6.6.1 ODOR AND VAPOR CONTROL

This plan is intended to provide guidance for the control of odors that may be generated from the excavation, 

stockpiling, ISS mixing, handling and loading of Manufactured Gas Plant (MGP) waste material.  The Odor and Vapor 

Control Plan is required to control odors generated by the MGP soils, these odors can include Benzene, Toluene, 

Ethylbenzene and Xylene (BTEX) compounds as well as Naphthalene.  Odor and vapor control shall primarily be 

performed by the use of Rusmar foam or BioSolve® sprayed over the excavations.  Appendix C contains product data 

on Rusmar Foam and Biosolve®. 

In addition, LRI’s Site Safety Officer (SSO) will be our point of contact should there be an odor concern.  The SSO will 

be responsible to ensure that management takes any corrective action deemed necessary and to provide timely 

response. 

The objective of this plan is to prevent odors from migrating past the immediate work areas.  This site is unique in that 

there are numerous public receptors in close proximity to the immediate work areas.  This plan will be implemented in 

conjunction with the Health and Safety Plan (HASP) and Community Air Monitoring Plan (CAMP). 

A combination of odor control techniques will be used to prevent odors.  These techniques include the use of work 

practice controls such as Rusmar odor foam (AC-645), Bio-Solve, water spray and covering excavations and stockpiles 

with polyethylene sheeting. 

Signs will be posted on the fence around the perimeter of the site with contact information for the local community to 

report any concerns. 

As described above the Odor and Vapor Control Systems is primarily comprised of applying foam or BioSolve®.   LRI 

will implement controls to limit emissions.  These controls include foaming excavation, stockpiles, tarping of stockpiles, 

use of BioSolve® to control odors when coal tar NAPL is encountered that generate odors.  LRI will maintain a portable 

foam unit on-site.  Foam will be applied at surfaces that generate odors and vapors.  Power washers will also be 

maintained on-site with BioSolve® mix tanks and be readily available to control minor odor and dust emissions.  

The majority of the odors encountered during remediation of MGP waste are nuisance odors that do not register on the 

PID and dissipate readily.  The frequency of odors will depend on the amount of coal tar encountered that has a 

significant volatile fraction remaining. Potential sources of odors include vapors generated from excavation and 

handling of MGP-containing soils, sediments and materials encountered.  Work activities that may generate odors 

include: 

 Excavation – open area of excavation; 

 Loading of trucks with excavator – excavator bucket, truck bed; 

 Truck travel to the staging area – truck bed; 

 Unloading the truck at the soil staging area; 

 Soil storage stockpiles; 

 Soil conditioning; 
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 Loading of trucks for off-site treatment and disposal; and 

 Trucks traveling off-site. 

Site Engineering Control options include: 

 Covering potential odor generating materials with tarps or foam or odor suppressing material such as Bio-

Solve; 

 Minimizing spillage by reducing bucket and dump truck fill levels; 

 Limiting the area of open excavation; 

 Controlled dumping from excavator bucket into truck; 

 Covering excavated material in loaded truck with foam or odor suppressing material such as Bio-Solve; 

 Limiting truck speed on site; 

 Maintaining cover (tarp, plastic or foam) on the staging pile; 

 Using foam or Bio-Solve for controlling odors during mixing or conditioning soil; 

 Immediate clean-up of spilled material; 

 Cleaning trucks and equipment at the end of each work day; 

 Timing – early day best for moving materials; avoid windy conditions; and 

 Construct wind breaks to reduce wind flow off site. 

Odor monitoring is everyone persons responsibility.  If an employee recognizes odors are being released from the 

project operations it will be reported to the site superintendent or the safety officer.  The source of the odor will be 

investigated and corrective measures will be implemented to mitigate the odors.  The third-party air monitoring and 

CAMP will be performed by Partners and/or Colden Corporation who can recognize the anticipated type of odor 

accurately and consistently.  Odor observations (odor type, strength, and persistence) will be performed periodically at 

select site perimeter and off-site locations depending on the topography/streets, access, wind direction and conditions 

and nearby community.  Observations can be made by anyone on site.  Observations made by LRI project personnel 

or subcontracted personnel will be recorded on a daily log and correlated with on-site activities, weather conditions and 

odor control application. 

6.6.2 DUST CONTROL

This Dust Control Plan describes the proposed method of dust suppression for the Excelsior Avenue Site. Particulate 

dust created as a result of this project shall be the responsibility of LRI.  The proposed method generally consists of 

spraying or sprinkling water when work activities may be expected to generate fugitive dust. Other dust suppression 

techniques may also be employed as described below. 
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The environmental action level for particulate will be a 15-minute average of 150 ug/m3 above background 

concentrations, based on the average concentration measured by the particulate monitoring equipment, with a 

maximum average time of 15 minutes. 

Environmental samples will be collected before the initiation of various work tasks. The results of these samples will 

establish a background level for particulate. Monitoring will be performed as specified above to ensure particulate 

concentrations are below the action levels identified above. 

The application (sprinkling) of water as a dust suppressant shall be in accordance with this Dust Control Plan and shall 

be continued through the completion of the project, unless freezing conditions exist on site and then water will not be 

sprayed.  The water will be obtained from on-site sources. 

Real-time monitoring of dust will be performed during all ground intrusive and impacted material handling activities.  In 

the event that the environmental action level is reached (150 ug/m3 total with 100 ug/m3 over the background level), or 

if there is visible dust leaving the site, dust suppression techniques will be immediately employed.  One or more of the 

following dust suppression techniques will be employed as appropriate: 

 Applying water on haul roads; 

 Wetting equipment and excavation faces; 

 Spraying water on buckets during excavation and dumping; 

 Hauling materials in properly tarped containers; 

 Restricting vehicle speeds to 5 mph; 

 Maintaining and sweeping of haul roads; 

 Covering piles after excavation activity ceases; 

 Closing excavations as soon as practicable; and 

 Construction vehicle wash down. 

It is expected that these dust suppression measures will prevent particulate from exceeding the environmental action 

level.  If the dust suppression techniques do not lower particulates to an acceptable level, or if extreme wind conditions 

occur, work will be suspended until additional corrective measures are implemented or the extreme wind conditions 

subside. 

6.7 COMMUNITY AIR MONITORING

The Community Air Monitoring plan is presented in LRI’s Health and Safety Plan as a separate document to this 

Project Operations Plan. 

6.8 UTILITY PROTECTION, REMOVAL AND MONITORING

The utilities within the project area are a critical component of the overall project.  LRI has developed the following plan 

to address the protection, removal and monitoring of the utilities.  This along with the Geotechnical Monitoring will form 

the basis for the overall approach on how to protect and monitor the utilities. 
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6.8.1 UTILITY PROTECTION

The following utilities and the protection measures will be implemented as part of this project: 

 Electric – LRI will place a work order with NG to flag the overhead utilities that are within the work limits of the 

jet grouting walls and mat.  The flagging will assist in providing a visual notification of the presence of the 

overhead 13.2 kV lines and the neutral line.  The utility poles and guy support will also be worked around, 

these will also be marked to make them more visible during construction activities.  Anytime equipment is 

turning or backing a spotter will be present to protect the overhead utility infrastructure.  The 10-foot horizontal 

offset from the electric lines will be marked by cones or barricades. 

 Natural Gas – LRI will work with NG Gas Department in uncovering and identifying the location and depth of 

the two (2) gas mains that fall within the work limits.  NG Gas Department will dictate the preferred method(s) 

for exposing the active gas lines.  The gas mains will be located in two locations so that proper alignment can 

be determined.  During active work, LRI will provide a five (5) foot setback from the gas line, this will be 

marked using orange construction fence on either side of gas mains.  The southern gas main will be protected 

by placing steel road plates overtop of the gas line where the temporary road crosses the gas main.  The 

northern gas main will be protected with the 5-foot setback and crane mats will be utilized to cross the 

northern gas main during work activities. 

 Telecommunications – LRI will reach out to the various owners of the telecommunication utilities to discuss 

any protection requirements that must be maintained.  The overhead fiber and telecommunications do not 

create any hazards other than having to be aware of their presence and to not damage the lines.   The 

underground telecom line will need to be identified and protected during work.  Protection shall include 

insuring there is proper cover or protection via temporary matting to protect any exposed areas of the fiber 

optic line. 

 Box Culvert - LRI will coordinate with the City regarding schedule and equipment to be used by LRI to 

uncover the storm sewer box culvert that extends through the Old Red Spring area. LRI will confirm the 

horizontal limits of the box culvert (width) and burial depth in preparation for subsequent subsurface mat 

construction below the culvert and ISS beyond the culvert. The 2-foot setback distance from the culvert for 

proposed greater than 2-foot-deep excavation/subsequent ISS around the culvert shall be clearly marked in 

the field (e.g., using fencing, warning tape, and/or visual barricade). 

 Sanitary and Water Lines – LRI will coordinate with the City to identify the location and depth of the other 

active sanitary, storm and water line that run through the active work area.  This will include vacuum 

excavation to identify the utilities in at least two locations.  The previous utility investigation will be utilized to 

assist in the approximate locations of each utility. 

6.8.2 UTILITY REMOVAL

There are two (2) utilities that will be removed from the work limits as part of the project.  These include the overhead 

electric that provides electric power to the Old Red Spring well pump and the 36” abandoned sewer that passes 

through the ISS treatment area.  The overhead electric line will be disconnected by NG under a work order originating 

from LRI.  Once disconnected the well will be inactive.  Upon completion of the project, LRI will install a new unground 

electrical conduit across Excelsior Avenue to an existing utility pole.  The 36” abandoned sewer line will have 

bulkheads constructed on either side of the ISS work limits and then the sewer from the eastern bulkhead to an 

existing manhole will be filled with cellular concrete to permanently abandon the sewer.  There may be other inactive 
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utilities in the work area, these utilities will be evaluated during construction activities, if warranted, these utilities may 

be removed as to not interfere with jet grouting and/or ISS activities. 

6.8.3 UTILITY MONITORING

The utility monitoring includes installation of settlement monitoring points and vibration monitors at three locations 

along the northern gas main.  These points will be monitored continuously and are part of the geotechnical monitoring 

plan for the project.  The settlement point survey reading shall be made by LRI using NMB Survey, a licensed New 

York Survey company. Survey measurements shall be taken to a precision of 0.05 inch. The settlement monitoring 

points will be monitored using a remote total station to continuously monitor these locations.  Vibration monitoring shall 

be performed by Vanguard Construction using personnel experienced in the correct placement and monitoring of 

engineering seismographs. Engineer seismographs shall be capable of recording vibration levels from 0.02 to 10 

inches per second, at frequencies from 2 to 250 Hz.  The seismographs will be solar powered and installed in fixed 

locations.  The utility monitoring will be performed during all excavation, jet grouting and ISS operations. 

6.9 GEOTECHNICAL MONITORING

As described partially in Section 6.8.3 above, LRI will conduct geotechnical monitoring before, during, and after 

completing remedial activities as indicated below and in accordance with Specification Section 31 09 13 (Geotechnical 

Instrumentation and Monitoring). LRI will subcontract NMB Surveying and Vanguard Construction to install survey 

elevation monitoring points and vibration monitors, respectively before starting excavation/ISS activities and barrier 

wall and subsurface mat construction.  The following geotechnical monitoring locations will be installed: 

 Settlement monitoring points shall be installed at 14 locations: 

 Ten (10) locations on existing subsurface utilities (water main, storm sewers, sanitary sewer, and 

natural gas main) exposed during pre-clearing of the subsurface mat and barrier wall injection points 

below and south of Excelsior Avenue (locations SM-1 through SM-10); 

 One (1) at the southeast corner of the Excelsior Springs Banquet Hall building (location SM-11); 

 One (1) at the northeast corner of the Grace Fellowship Church building (location SM-12); and 

 Two (2) on the Old Red Spring pavilion, including one location on each of the western concrete 

footings to remain in-place (locations SM-13 through SM-14). 

 Vibration monitors will be installed at three (3) locations on the NG gas line extending through the subsurface 

mat area immediately south of Excelsior Avenue (locations VM-1, VM-2 and VM-3).  

LRI will perform visual inspections of the jet grout and ISS area on a daily basis during these operations.  Any 

observances will be brought to the attention of NG and Arcadis’s Construction Manager.  Geotechnical monitoring 

results will be provided to Arcadis daily. 

A detailed Geotechnical Monitoring and Vibration Monitoring submittal will be submitted under separate cover. 

6.10 OLD RED SPRING PAVILION TEMPORARY RELOCATION

The following tasks will be performed in order to temporary move and relocate back to original location: 
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 LRI will perform sampling at two locations five feet on either side of the existing well.  This sampling will be 

performed using a Geoprobe® rig.  The soil will be sampled down to the top of clay layer to evaluate whether 

there are any impacts to the soils surrounding the Old Red Spring Well. 

 LRI will disconnect the electrical supply at the base of the pavilion.  The existing conduit running along the leg 

and through the roof of the pavilion will remain in place.  The electric provides power to the well pump as well 

as the light in the center of the underside of the pavilion roof. 

 LRI will temporarily move the Old Red Spring pavilion sign and the bench.  These items will either be placed 

inside a storage container or near the office trailers for security purposes. 

 LRI will provide a NYS stamped design for the lifting assembly of the Old Red Spring pavilion under separate 

cover.  It is anticipated that LRI will temporarily relocate the pavilion using a lifting assembly and a crane to 

pick the structure.  The anchoring mechanism will be cut loose to allow the pavilion to be lifted from the 

existing concrete pedestals.  The pavilion will be placed on temporary blocking to allow for the retrofitting of a 

new attachment mechanism to the concrete pedestals. 

 LRI will demolish the concrete floor around the pedestals, the concrete pedestals are to remain intact. 

 Upon completion of the Old Red Spring Well retrofitting, LRI will install a new well pump, new underground 

electrical conduit and a new drain line to the sewer system. 

 LRI will install a new concrete pad to replace the demolished pad under the pavilion. 

 LRI will lift the pavilion back into its original position and anchor to the concrete pedestals.  The anchoring 

mechanism will be determined once the existing system has been observed.  It is anticipated that anchor bolts 

will be placed in the legs of the pavilion with corresponding anchor holes drilled into the concrete pedestals 

and anchored with a concrete epoxy system. 

 LRI will install the Old Red Spring sign and bench to their original location. 

6.11 OLD RED SPRING RETROFITTING

LRI will work with Smith Drilling (or alternate NYS licensed well driller) to perform the retrofitting of the Old Red Spring 

Well.  Once the pavilion has been relocated, LRI will prepare a level work platform using crane mats to the east of the 

Old Red Spring Well.  The level platform is needed to level off the drill rig and provide adequate clearance over the 

remaining concrete pedestals.  The existing fountain, below grade vault and associated piping/wiring will be removed.  

The existing pump, wire and piping will be removed from the well and a temporary threaded plug will be installed, so as 

to seal the well from the entry of soil and water during the course of the over-drilling process.  Smith drilling will install a 

temporary 14” steel casing over and around the 6” casing by over-washing to a depth of 20-25’ below existing ground 

surface.  Once the 14” steel casing is in place, the annular space between the well and the 14” steel casing would be 

water jetted and reverse circulate used between the two to remove the native materials. 

The accumulated soil/water washed flushed from the annulus will be discharged to a pit in close proximity to the 

drilling.  LRI will manage the water and soil discharged to the pit.  Once the annular space has been cleaned, a 10” 

steel casing will be set around the 6” casing, the 14” steel casing will be removed and the annular space grouted. 

The 6” casing will then be uncapped and extended to above grade, and a diverter installed on the well head. During 

this process, air hammer methods and airlift pumping will be employed and will result in evacuating the hole of debris 
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and water, which could be sizable in volume, due to the amount of water flow that the well could possibly produce.  

This water will be discharged to the sewer, with prior notice to Arcadis and the City, based on water being drinking 

water.  If the obstruction is removed, the bottom of the well will be cleaned, provided the borehole is of sufficient 

diameter to allow access with standard drill tooling.  A casing survey and video survey will be performed to ascertain 

well integrity and condition of the steel casing. 

If the well is successfully repaired, a new pump, pipe, wire, safety cable, pitless adapter and well cap will be installed 

as specified.  The well will be disinfected, and the water tested for Title 10 NYCRR, Part V subpart 5-1 parameters, 

once the fountain is re-installed. 

6.12OLD RED SPRING REPLACEMENT (IF REQUIRED) 
If replacement of the Old Red Spring is determined to be required, the existing well will be abandoned and a new well 

will be installed approximately 15 feet from the existing well.  The installation methodology for this replacement will be 

provided under separate cover from this document.  

6.13 EXCAVATION, MATERIAL HANDLING AND STAGING APPROACH

There are various excavations required to be completed as part of this project.  Shallow excavations associated with 

the removal of concrete, asphalt in Excelsior Ave, vacuum excavations to identify utility locations, shallow excavations 

to expose utilities, jet grout swell excavation, shallow excavations for ISS, pre-cut excavations for ISS and trenching for 

new utilities.  Shallow soils and debris will be loaded out for disposal, excavations for ISS pre-cut will be transported to 

the on-site staging area for re-use upon completion and acceptance of ISS task.  The following materials are 

anticipated to be excavated from each of the work areas: 

 Asphalt Pavement and Subbase Material (Excelsior Avenue) – Portions of the existing asphalt pavement and 

base material of Excelsior Avenue within the subsurface mat area and barrier wall alignment shall be removed 

by: (1) pre-trenching to evaluate subsurface utilities beneath the roadway; (2) trenching during jet grouting to 

facilitate spoils recovery; (3) restoration activities to facilitate repaving of Excelsior Avenue after the 

subsurface mat and barrier wall are constructed; and (4) trenching to install one or more conduit(s) below the 

roadway (e.g., for a grout pipe needed to convey grout from the grout plant to the ISS area and/or hose for 

conveying accumulated water [if any] pumped from excavated areas to a storage tank near the grout plant). 

LRI will remove the minimum amount of pavement and base material necessary to facilitate jet grout spoils 

recovery. The asphalt pavement shall be transported for off-site recycling. The subbase/soil material may be 

stockpiled for later reuse as backfill, assuming the material is appropriate for reuse (e.g., free of debris). 

 Concrete Entrance Ramp to Excelsior Springs Banquet Hall – The concrete entrance ramp (apron) shall be 

maintained, to the extent possible.  At completion of the subsurface mat/barrier wall construction, the existing 

concrete ramp (with holes from jet grouting) and the asphalt pavement shall be removed, broken up, and 

transported for offsite disposal at a construction and demolition (C&D) debris landfill acceptable to NG and the 

ramp restored in kind. 

 Concrete Sidewalks (OU 2 Project Area) – The existing concrete sidewalk within the remedial limits on the 

north side of Excelsior Avenue shall be kept open, to the extent possible, until removal is necessary to 

support the subsurface mat and barrier wall construction. The existing concrete sidewalk within the Old Red 

Spring area, extending from the driveway entrance for the Grace Fellowship Church to the pedestrian 

crosswalk across Excelsior Avenue, shall be removed in connection with surface soil excavation in the area. 

The sidewalk shall be broken up and transported for offsite disposal at a C&D debris landfill acceptable to NG. 
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 Old Red Spring Pavilion Concrete Slab – The existing concrete slab beneath the Old Red Spring pavilion 

(approximately 380 sf) shall be demolished and removed in connection with surface soil excavation in the 

area, following the temporary relocation of the pavilion, fountain, bench, and sign. The pavilion concrete pillar 

footings shall be left in-place and not demolished. The concrete slab shall be broken up and transported for 

offsite disposal at a C&D debris landfill acceptable to NG. 

 Asphalt Pavement (Portion of Grace Fellowship Church Parking Lot) – The existing asphalt pavement in the 

Grace Fellowship Church Parking Lot that is within the proposed excavation/ISS footprint shall be saw-cut 

beyond the excavation limits. Following saw-cutting, LRI will remove the pavement and transport it offsite for 

recycling. 

 Surface Soil (Old Red Spring Area) – Surface soil shall be removed to a depth of 2 feet bgs within the limits of 

the Old Red Spring area. The soil contains constituents (PAHs) at concentrations exceeding unrestricted 

SCOs and will be staged for later use as surface fill (>2 feet bgs and or transported requires offsite disposal). 

Based on pre-excavation waste characterization sampling performed as part of the PDI, the surface soil 

exhibits no RCRA hazardous waste characteristics. 

 Subsurface Soil/Debris (Old Red Spring Area) – Subsurface soil/debris within the ISS limits shall be removed 

to between approximately 4 to 7 feet below the original ground surface) to provide a level working platform for 

subsequent ISS mixing and to account for the increase in soil volume (bulking) from the solidification process.  

Concrete debris (remnant foundations) below a depth of 4 feet in the ISS area that cannot be downsized and 

is too large to be incorporated into the ISS monolith shall be removed to facilitate ISS mixing. 

 Bulked Soil/Grout Mixture (ISS Areas) – As indicated above, the ISS mixing process will result in an increased 

volume of soil from mixing grout into the soil. A 20% average bulking factor is assumed for the solidified soil. 

The bulked soil/grout mixture shall be removed to approximately 4 feet below the proposed final ground 

surface. Removal of this material and subsequent backfill placement will result in the top of the ISS monolith 

being below the frost line following site restoration. The minimum final depth of the ISS monolith shall be 2 

feet below the subgrade contours shown on Design Drawing C-113. The excavated bulked soil/grout mixture 

shall be direct-loaded (to the extent possible) and transported for offsite disposal to a non-hazardous waste 

landfill. 

LRI will utilize hydraulic excavator(s) and vacuum excavation equipment to perform the majority of the excavations 

listed above.  Asphalt roadways will be saw cut just outside the work limits to create a clean road cut.  Clean C&D 

materials may be temporarily staged for off-site recycling until full truck loads are available.  Re-use soil will be loaded 

into a tri-axle dump truck(s) and hauled to material staging area for temporary storage.  Contaminated soil or swell will 

be direct loaded when possible for off-site disposal.  Temporary staging areas may be set up inside the work areas 

until sufficient volume is available for off-site transport vehicles.  

6.14 IN-SITU SOLIDIFICATION/STABILIZATION PLAN

LRI will mobilize equipment, materials and personnel to the site as it relates to the ISS work. The grout-mixing 

equipment will be assembled in a lined grout mixing area behind the NG water treatment plant.  The mobilization of the 

grout plant, silo(s), material handling equipment and pumps/hoses will occur as part of the jet grout mobilization. The 

mobilization of the ISS mixing equipment (i.e., Link Belt 700 Excavator) will occur after the jet grouting activities have 

been completed and the Old Red Spring retrofitting work has been completed. 
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The ISS portion of this project requires the solidifying approximately 2,825 cubic yards of subsurface soils.  There are 

three (3) areas that comprise the ISS area, the North Cell, East Cell and South Cell.  Each of these three areas will be 

divided into smaller sub-cells for mixing.  A shallow pre-cut will be made in each area prior to the introduction of 

cement grout to the cell.  The soils generated will be managed as described in Section 6.13 above.  The mix design will 

be 3 percent Portland Cement, 7 percent Ground Granulated Blast Furnace Slag (GGBFS) and a water to admixture 

ratio of 1:1.24.  LRI does not plan to perform any additional treatability testing. 

LRI will use a Link Belt 700 excavator for this project.  The Link Belt 700 excavator has the digging capacity to reach 

the design depths, the reach of the equipment will assure that the proper depths can be achieved.  The excavator 

bucket would be modified to allow for grout to flow into and out of the bucket for better homogenization of the soil and 

grout mixture. 

LRI will utilize a Trimble GPS system integrated into the excavator to maintain horizontal and vertical control.  The 

Trimble® GCS900 Grade Control System with dual GPS will be installed on the excavator bucket. The system uses 

two GPS receivers and solid-state angle sensors to measure the precise 3D position of the tip of the bucket. The 

Trimble dual GPS antenna configuration computes the exact position and orientation of the machine bucket. With the 

accurate, 3D positioning of the bucket, the system guides the operator to quickly perform mixing of the entire cell. 

Once mixed the homogenized soil/grout mixture will be sampled for performance standard testing for permeability and 

unconfined compressive strength.  Collection of ISS samples will be at a frequency of one sample every 500 cubic 

yards or at least one per day. 

LRI will submit a comprehensive ISS Implementation Plan under separate cover.   

6.15 JET GROUTING

LRI will work with our specialty subcontractor Construction Drilling, Inc. (CDI) to perform the jet grouting barrier wall 

and the subsurface mat construction.  The barrier wall and the subsurface mat is being installed to encapsulate DNAPL 

impacted soil above the clay confining layer under a section of Excelsior Avenue.  The barrier wall and the subsurface 

mat will encapsulate the DNAPL impacted soil between the existing sheet pile wall and the ISS monolith once 

constructed.  Due to the number and location of subsurface utilities within Excelsior Avenue, the jet grouting is the 

most viable option to install. 

The vertical barrier wall shall be a minimum of 2 feet wide and installed a minimum of 3 feet into competent clay 

aquitard. Based on the PDI and historical borings, the elevation of the top of clay varies from approximately 247 feet 

NAVD 88 to 250 feet NAVD 88 along the alignment of the barrier wall. Therefore, the barrier wall shall be terminated at 

approximate elevations of 244 feet NAVD 88 to 247 feet NAVD 88. It is anticipated that the jet grout columns for the 

barrier wall shall overlap a minimum of 1 foot. Overlapping columns will allow for continuous coverage beneath utilities 

and maintain a minimum 2-foot-wide wall along the entire alignment. 

The subsurface mat shall be a minimum of 2 feet thick and installed beneath all active utilities underlying Excelsior 

Avenue and the active storm sewers south of Excelsior Avenue. The deepest active utility (20-inch-diameter water 

main) is at an approximate elevation of 258 feet NAVD 88. The top of the mat will start at elevation 256 feet NAVD 88. 

The masonry/stone storm sewer box culvert extends to near or below elevation 258 feet. If the box culvert is found to 

extend below 258 feet (based on verification of utility construction information to be performed by LRI), LRI shall slope 

the top of the subsurface mat downward to maintain an approximate 2-foot minimum separation between the bottom of 

the box culvert and the top of the mat. It is anticipated that varying diameters of jet grout columns (3 to 15 feet) will be 

used to achieve continuous coverage of the subsurface mat area. The column overlap will vary depending on the size 
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of the jet grout columns (but should not be less than 1 foot) to provide continuous coverage across the subsurface mat 

area. 

The top of the barrier wall and subsurface mat shall be flush with each other, creating a continuous cap and barrier 

around the impacted material beneath Excelsior Avenue and active storm sewers south of Excelsior Avenue. 

Before beginning jet grouting, LRI will excavate shallow trenches in and beyond the Excelsior Avenue roadway, as 

needed, to facilitate recovery of jet grouting spoils at the ground surface. Before jet grouting beneath active subsurface 

utilities, LRI will drill ‘relief’ borings adjacent to jet grout injection locations to: (1) reduce the potential for upheaval by 

alleviating upward pressure beneath the utility and (2) confirm the distribution/coverage of injected grout via recovery of 

grout through the boring. ‘Relief’ borings shall be drilled adjacent to the utility, perpendicularly between the jet grout 

injection location and the utility. ‘Relief’ borings will be required for each jet grouting location injecting beneath an active 

utility. The borings shall be drilled to a depth corresponding with the bottom elevation of jet grouting at the nearby 

injection location. 

Storm sewer manholes, sanitary sewer manholes, catch basins, and groundwater monitoring wells near jet grouting 

locations shall be checked at least twice daily for the presence of coal tar and grout spoils during jet grouting. If grout 

or coal tar is encountered in these structures, the jet grouting will be immediately halted, the situation will be assessed, 

the implementation approach will be adjusted, and any corrective actions will be implemented at LRI’s expense. Jet 

grouting will resume once changes are agreed upon in the field by the EPA/NYSDEC construction supervisor. The 

ground surface near the jet grout injection location shall be observed continuously during grouting as spoils are 

collected and managed in trenches at the ground surface. If any coal tar were to reach the ground surface, it shall be 

managed (removed) with the jet grout spoils and transported for offsite disposal. 

The grout plant will be located on NG property behind the existing NG groundwater treatment building. LRI will produce 

grout for CDI and pump the grout to the jet grout pump. The grout hose will be placed under the new temporary access 

road that will be constructed for access to the banquet hall. This will protect the hose and allow for smooth travel for 

traffic entering/exiting the Excelsior Springs Banquet Hall parking lot. 

A detailed Jet Grout Plan will be provided under separate cover. 

6.16 DEWATERING PLAN

The Dewatering Plan describes a complete description of LRI’s proposed operation for dewatering that will be utilized 

during excavation dewatering, In-Situ Stabilization, sewer abandonment, decontamination and other remedial activities.  

The plan identifies the types of equipment to be utilized for dewatering and water management during the course of the 

project. 

6.16.1 DEWATERING METHODS

LRI will incorporate a variety of means and methods to conduct dewatering operations.  During the excavation LRI will 

utilize a combination of pumps and vertical sumps to remove water and lower the accumulated water to the bottom of 

the excavation limits.  The dewatering will facilitate drying the soils/materials to meet the disposal facilities 

requirements. 

The primary method used for dewatering prior to and excavation will be the installation of vertical sumps to the 

proposed excavation bottom.  The existing conditions historically at the site indicate that the deepest excavations may 

be above the water.  It will be important to control run-off/run-in into any open excavations.  LRI will install temporary 

berms or swales to redirect any surface flow of groundwater away from open excavations.  The only other dewatering 

activities that will take place are pumping water from the decontamination station that accumulates in the sump and 
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water that accumulates from precipitation on top of the ISS matrix.  Based on the excavation depths it is not anticipated 

that groundwater will be encountered during any of the shallow pre-cut excavations.  Water that accumulates in the 

decontamination station and on top of the ISS matrix will be pumped to a frac tank using 2-inch submersible pump(s).  

LRI will attempt to incorporate any water that accumulates on the top of the ISS matrix, into the adjoining cell during 

mixing. 

The dewatering method, if required, will be the placement of sumps and the installation of 2” submersible pump(s) into 

the sumps.  The sumps will be installed utilizing perforated corrugated pipe set vertically inside the holder.  The area 

directly around the sump will be backfilled with non-woven geotextile and stone to filter the water passively as it 

migrates to the sump.  The number of sumps will be determined by the amount of water and ability for the sump to 

control water.  Each pump will have a capacity to pump approximately 65 gallons per minute.  The number of pumps 

will be determined by the amount of water present. 

The abandonment of the 36-inch sewer will require pumping of water from the sewer manhole to a frac tank.  As the 

sewer is filled with the flowable cellular concrete, the water in the sewer will be displaced.  The water will be pumped 

from the existing manhole along the NG property line to a 21,500-gallon frac tank.  LRI has calculated that there is 

approximately 8,750 gallons of water that will be displaced by the abandonment of the sewer. 

Water pumped from all site operations will be discharged to the temporary frac tank.  The collected water will be 

sampled, analyzed and transported off-site for disposal at a NG approved disposal facility.  LRI will maintain 

dewatering equipment throughout the course of the project. 

6.17 BACKFILLING AND GRADING

Initial backfilling operations will commence once the area has been excavated and cleared for backfilling.  In ISS 

treated areas backfilling can commence once an area has been excavated, area has been treated to the required 

depths and performance criteria has been achieved.  Backfilling of ISS excavated areas will include re-use soils as well 

as certified clean imported fill from an off-site source.  Section 4 above identifies LRI’s proposed sources of clean fill 

materials. 

Following confirmation that backfilling may commence, the backfill sequence for the ISS area will be as follows: 

 The re-use soils from the pre-cut areas that has been determined to be suitable for backfill.  LRI will need to 

send re-use soils to the geotechnical laboratory for performing a Modified Proctor. 

 Placement of an orange demarcation fabric over the re-use soils. 

 Imported certified clean backfill. Potential sources of imported backfill will be identified in advance, and 

documentation regarding the chemical quality of the imported material will be obtained prior to acceptance. 

Assuming that the imported backfill is obtained from a virgin source, samples will be collected for chemical 

analysis (TCL VOCs and SVOCs, TAL metals, pesticides and PCBs) initially per DER-10 5.4(e)3.ii.(1). 

The backfill will be placed in 12-inch lifts and compacted using suitable equipment to meet the compaction requirement 

of a minimum of 90% of the maximum dry unit weight density as determined by Modified Proctor testing using Method 

D1557.  A minimum of one (1) passing in-place density test shall be made for every (2,5000) square feet, 100 cubic 

yards of soil fill, or 25 linear feet of pipe bedding.  Where NYSDOT Type 2 gravel is placed below Excelsior Avenue, 

Grace Church Parking lot or the new paved pedestrian trail, the minimum compaction requirements is 95% of the 

maximum dry unit weight.  The soils and aggregate will be testes in the field in accordance with ASTM D6938. 
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6.18 SITE RESTORATION AND DEMOBILIZATION

6.18.1 SITE RESTORATION

Upon completion of the remedial activities, LRI will perform the following site restoration activities: 

 LRI will restore Excelsior Avenue, including replacing concrete curbs, sidewalks, apron and the actual paved 

street.  The sequence for the street restoration includes the curbing first followed by paving.  LRI will utilize 

the City of Saratoga Springs specifications for the concrete curb and concrete sidewalk replacement. The 

street restoration includes the placement of a non-woven geotextile followed by 12-inches of compacted Type 

2 aggregate.  Paving will include 4-inches of asphalt binder course and 2-inches of top course.  LRI will notify 

the City a minimum of 48-hours prior to starting paving of Excelsior Avenue. 

 LRI will place 6-inches of clean imported topsoil in the Old Red Spring disturbed area.  The disturbed area will 

be hydroseeded with the specified seed mixture.  LRI will monitor weather conditions and provide regularly 

water (weekly at a minimum or more often based on weather conditions) until the vegetative cover is 

established and approval of the turf establishment is provided by NG. 

 Within the Grace Fellowship Church property, the parking will be restored with new Type 2 aggregate, binder 

and top course.  The remaining portion of the parking lot will have 2-inches milled and a new 2-inch top 

course will be placed over the entire parking lot to match the existing grades of the parking lot. The schedule 

for paving the church parking lot shall be coordinated with the property owner to avoid disruption to church 

events.  Any grass areas of the Church property will be restored with new topsoil and hydroseed. 

 LRI will construct the 10-foot-wide asphalt-paved shared-use recreation trail within the Old Red Spring area 

within the limits shown on Design Drawing C-114 in accordance with the details on Design Drawing C-117. 

 LRI will plant seven trees at specified locations. The trees will have a minimum diameter of 3 inches (at breast 

height). The trees shall be planted based on the landscapers recommendations for depth of root mass buried. 

 LRI will restore the banquet hall landscaping and remove the temporary access roadway.  The disturbed area 

will be restored to the pre-existing conditions, including realignment of the fence around the water treatment 

plant. 

6.18.2 DEMOBILIZATION

The following activities will be performed as part of the demobilization: 

 LRI will remove all staging areas, decontamination station(s), temporary roadways installed as part of the site 

work activities.  These features will be removed prior to the site restoration activities. 

 LRI will prepare the grout plant, ancillary equipment for the ISS and jet grouting for loading and removal from 

the site.  The jet grout equipment will be removed upon completion of jet grouting, which will be mid-way 

through the project. 

 LRI will remove erosion and sediment control measures when the remedial activities are completed and 

vegetation is established with a minimum 80% density. 

 LRI will dispose of all residual wastes (e.g., disposable equipment; PPE; sampling equipment; cleaning 

residuals; and sacrificial soil and liners from the material staging, batch/grout plant, and equipment 
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decontamination areas) remaining at the completion of the remedial activities for offsite disposal. LRI would 

propose to utilize the clean material under clean staging pad or under the grout plant as clean fill at the site. 

 LRI will demobilize all heavy equipment, unused materials, facilities and personnel from the Site. 

 LRI will have our third-party structural engineer perform the post-remediation structural survey. The post-

remediation structural survey will be consistent with the pre-remediation structural survey and include, but not 

be limited to, visual inspection and photographic documentation of the Excelsior Springs Banquet Hall, Grace 

Fellowship Church, Old Red Spring pavilion, and groundwater treatment building. The post-remediation 

structural survey report will be submitted to NG and Arcadis within 2 weeks following the survey. Any damage 

identified will be reported to NG and the Engineer.  The damage will be investigated to determine how the 

damage occurred and if LRI’s responsibility, the damage will be repaired at no cost to NG.  

6.19 WASTE MANAGEMENT

This section describes waste disposal procedures that will be implemented at the Site, including manifest package and 

tracking of waste shipments.  LRI will be maintaining and tracking disposal facility weight slips, and any other 

transportation and disposal forms. 

It is estimated that approximately 10,000 tons of material will be generated for off-site disposal.  The waste streams 

and the disposal pathways include the following: 

 Recycled Asphalt – Pallete Asphalt (approximately 320 tons) 

 Woody Debris – Mulch (approximately 5 tons) 

 Non-Hazardous Waste (Daily Cover) – Town of Colonie Landfill (approximately 800 tons) 

 Non-Hazardous Waste – Ontario County Landfill or ESMI of NY (approximately 7,200 tons) 

 Non-Hazardous Construction and Demolition Debris – Ontario County Landfill (approximately 1,400 tons) 

 Non-Hazardous Water – Global Recyle (approximately 50,000 gallons) 

Based on current projections each facility has the capacity to accept the volume of material being generated from this 

site. 

Transport vehicles will be directed to the loading area.  The area will be draped with liner or polyethylene sheeting 

during loading to capture any spillage that may occur from the excavator bucket.  This liner will be swept and cleaned, 

if required, after each truck is loaded.  The liner will be replaced as necessary. 

Waste materials will be direct loaded into off-site transportation vehicles.  Each transportation vehicle will have a valid 

transporters permit pursuant to the provisions set forth in 6 NYCRR Part 364 and all other applicable regulations.    LRI 

will be responsible for providing complete and accurate manifests for the signature of the Respondents or their 

authorized representative.  The completed manifest will accompany all shipments of waste while in transit at all times.  

Transportation of non-hazardous regulated waste will be in accordance with Federal Department of Transportation 

(DOT) regulations 49 CFR 172 and will be transported under a standard non-hazardous manifest.  Analytical results 

will be used to characterize the waste prior to excavation and loading.  All transport vehicles (non-hazardous) will be 

weighed at the disposal facility to track the quantity / mass of soil removed from the Site.  The certified disposal facility 
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weight tickets will be collected and tracked by LRI.  The following procedures will also be implemented during the 

project: 

 Off-Site Transportation Vehicles - All trucks will be totally covered with solid tarps prior to leaving the Site.  

Trucks will be lined with poly sheeting and sealed tailgates with no visible light observed in the gasket of the 

tailgates.  All trucks will be required to display appropriate placards and possess NYSDEC hauler permits 

prior to loading.  Containers will be inspected prior to loading and prior to leaving the Site.  All transport 

vehicles will be properly inspected and decontaminated, before leaving the Site for transport to the disposal 

facility, if necessary. In the event of a spill or discharge of waste during off-site transportation, the transporter 

will take immediate action to protect human health and the environment.  The appropriate action will include 

but not be limited to the following: notify local and state authorities, dike the spill area if necessary, and 

barricade spill area to prevent human contact. 

 Waste Classification – Impacted material will be excavated and handled as three separate waste disposal 

types; non-hazardous soils (daily cover), non-hazardous waste and non-hazardous debris. 

 Disposal Facilities – Non-Hazardous soils for thermal treatment will be transported and disposed of at ESMI of 

NY in Fort Edward, NY.  Non-hazardous soils, ISS material and debris will be transported and disposed of at 

National Grid approved landfill.  The disposal facilities will supply a weekly accounting of the loads of waste 

received, including Manifest numbers, bill of lading numbers, load weights as received, truck identification 

information, and receipt date.  LRI will be responsible for resolving any discrepancies between loads shipped 

and received.  LRI will maintain a daily log of the quantity of soil transported off Site, classification of waste, 

number of loads transported, and the corresponding facility certified weight tickets. 

All trucks must have a solid fabric cover system to cover the entire load. LRI will submit transporter permits for review 

prior to shipments. 

6.20 EQUIPMENT DECONTAMINATION AND PROCEDURES

All equipment will be decontaminated prior to delivery to the site.  All non-disposable equipment used during 

implementation of the remedial construction activities will be decontaminated before being removed from the Site.  If 

equipment is in contact with this material, equipment decontamination will be performed in the designated on-site 

decontamination area. All material used in equipment washing including, but not limited to, detergent solution, rinseate, 

rinse water, towels, disposable equipment, and polyethylene sheeting, will be collected in the on-site storage container 

for disposal. 

Upon completion of all construction activities, all heavy equipment exiting the Contaminant Reduction Zone that has 

been in contact with contaminated soil will be properly decontaminated on the main decontamination pad. Additional 

decontamination procedures are discussed in the HASP.  All equipment will be inspected prior to being demobilized 

from the project Site.  The decontamination pad shall be constructed of a 40-mil liner sandwiched between non-woven 

geotextile layers with stone and crane mats as a tracking surface.   

Equipment will be decontaminated using a combination of dry cleaning to remove bulk solids from the tracks and 

bucket of the excavator(s).  Once bulk soil has been removed, the tracks, under carriage and bucket will be cleaned 

using high pressure water.  All water will be pumped from the decontamination pad to the storage tank. 
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3.28.1 DECONTAMINATION PROCEDURES

The procedures for decontamination include the loaded trucks traveling on clean access roads.  During loading the 

trucks will be staged on polyethylene to keep the tires clean and then follow these decontamination procedure: 

1. Remove loose dry soil from the exterior truck body using brooms and/or other hand implements. 

2. Sweep the staging area liner clean of loose soil that has fallen outside of the truck/excavator bucket 

during loading. 

3. Proceed to the stabilized construction entrance using a defined route over clean on-site access 

roads. 

4. Sweep the staging area liner clean, as required, in preparation of the next truck to be loaded. 

Trucks will be required to pass through the on-site decontamination pad for rinsing with high pressure water if 

additional decontamination measures are warranted based on the following conditions: 

1. Wet soil creates a film on the vehicle due to work during wet weather conditions. 

2. A vehicle drives outside the defined clean access route onto contaminated soil. 

3.28.2 EXCLUSION ZONE

This zone, commonly known as the Hot Zone, is where there will be direct contact with the potentially contaminated 

material. The level of PPE required shall be based on hazard, Site condition and air monitoring performed.  The outer 

boundary of the Exclusion Zone, called the Hotline, shall be delineated with caution tape or safety fence.  Modification 

to the size and boundary of the exclusion zone will be made in the field based on operation and wind directions.  The 

primary Exclusion Zone location will be along the inside perimeter of the excavation during intrusive activities.  The 

exclusion zone shall also include the inside of trailers on waste transport vehicles.  The drivers of the transport vehicle 

will be instructed to take the appropriate precautions when tarping and un-tarping the transport vehicle(s).

3.28.3 CONTAMINANT REDUCTION ZONE

This zone, commonly known as the Warm Zone, is where workers and equipment shall be decontaminated.  This shall 

minimize the spread of contaminants from the Exclusion Zone into clean areas.  The contamination reduction zone will 

be located in front of or next to the Exclusion Zone so that personnel exiting the exclusion zone can conveniently stop 

at the Contaminant Reduction Zone for decontamination. 

Decontamination is the process of removing or neutralizing potentially harmful contaminants that have accumulated on 

personnel and equipment in order to reduce the spread of contamination outside the work area. Decontamination is 

critical to the health and safety of Site workers and it protects the community by minimizing the off-site migration of 

contaminants.  One of the most important aspects of controlling contaminated material migration is the prevention of 

the spread of contamination. Good contamination prevention will minimize employee and public exposure.  All 

personnel leaving the Exclusion Zone must be decontaminated in the Contamination Reduction Zone prior to entering 

the Support Zone.  The decontamination process is composed of a series of steps performed in a specific sequence.  

The basic concept is that more heavily contaminated items will be decontaminated and removed first, followed by 

decontamination and removal of inner, less contaminated items. 

3.28.4 EQUIPMENT CONTAMINATION REDUCTION ZONE

Nearly all contractor hardware (not consumable) is considered to be recoverable.  As such, they will be 

decontaminated using the proper equipment, (i.e. brushes, sprayers, detergent). Should equipment become heavily 
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soiled, then the use of a water sprayer and/or scrapers and brushes shall be used before being decontaminated.  In 

general, the high-pressure sprayer will be used for cleaning equipment: every effort will be made to remove adhering 

material with brushes and the sprayer. 

3.28.5 PERSONNEL CONTAMINATION REDUCTION ZONE

As workers leave the Exclusion Zone they approach the first station where they will place their equipment and tools.  

After the workers place their equipment and tools down, they will proceed to the second station where all outside 

protective clothing is washed off and rinsed.  This area shall consist of tubs and long handle brushes.  The first tub will 

consist of water with a detergent for cleaning and a second tub will be a clean rinse tub.  The tubs will be placed in a 

containment area so that spillage from the decontamination water does not occur.  Disposable PPE will be placed into 

containers for disposal.  Items that are not disposable will be scrubbed, including over boots.  This personnel 

decontamination area will be moved as the work progresses or there may be cases where multiple decontamination 

areas are established based on work activities.  

 Dewatering Procedures – LRI will utilize submersible pumps and flexible hose for removing water. 

 Equipment Decontamination Water - Water utilized for decontamination of equipment shall be supplied by 

potable water from hydrant or brought on-site in small poly tank.  All water utilized in equipment 

decontamination pumped to tank. 

 Personnel Decontamination Water - Water shall be potable water supplied from onsite or the hydrant source.  

Potable water may be stored onsite in small poly tanks or 55-gallon drum and be readily available in 

designated areas where personnel decontamination will occur.  Each local personnel decontamination area 

will have drums for storing used personnel protective equipment (PPE), tubs for washing and rinsing boots, a 

chair for personnel to sit when cleaning boots, boot racks for storage of boots, and fresh PPE.  Water 

resulting from personnel decontamination activities shall be collected, pumped to a storage tank, and either 

treated on site and discharged or disposed off-site as construction water.  Solids generated from 

decontamination activities will be incorporated into the contaminated soils for disposal off-site. 
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R ESU ME

Keith Decker
Project Directorr

Mr. Decker is the program manager with 23 years of experience
in environmental remediation, project management and client
relations. He is expert at the evaluation of remedial alternatives,
project estimating and start-up, and coordination of remediation
projects; and has extensive experience in contaminated soil
excavation and treatment, in-situ soil treatment, groundwater
treatment and underground storage tank removals. Mr. Decker
specializes in the development and implementation of innovative
waste disposal and treatment options and in the design and
oversight of large soil/sediment removal projects. Other areas of
experience include building decontamination, remedial
investigation and site closure. His project sites have included
former manufactured gas plants, a military base, a petroleum
distribution facility, and various industrial/commercial
manufacturing sites.

EPA REGION 2 REMEDIATION PROJECTS

Nepera Superfund Site, Maybrook, NY. Project Director for the
excavation of 42,000 tons of pyridine and benzene contaminated
soil, set up and operate a temporary 250 gallon per minute
groundwater treatment system. Project involved the excavation
of this site that was formerly utilized to dispose of waste water
from a facility that produced pyridine related compounds.
Approximately 500,000,000 gallons of water was disposed of at
this site in unlined lagoons. LAND Remediation was originally
the second place bidder on this project, however after a few
months the construction company that started the project was not
invited back to complete the project. LAND Remediation
developed an approach to continue this project and incorporate
the current condition of the site. This included a very large
excavation that had filled with approximately 1,000,000 gallons of
water. Water was treated on-site and discharged through a
SPDES discharge permit to the local creek. An on-site borrow
source was used for backfill along with soils that were excavated,
tested and able to be reused if the contaminant concentrations
were below the site cleanup levels. A demarcation layer was
placed at the bottom of the excavation, which was the top of rock
surface and the area was treated with an Oxygen Releasing Compound, (ORC) prior to backfilling. The ORC is being
added to treat the down gradient plume through bioremediation.

EDUCATION

BS, Chemistry,

State University of New York at Fredonia, 1985

YEARS OF
EXPERIENCE

23 years

SPECIALIZED
TRAINING

HAZWOPER 40-Hour

HAZWOPER Refresher 8-Hour

HAZWOPER Supervisor 8-Hour

Project Manager Training

Managing Multiple Projects Training

Contractor Quality Control (ACOE)

OSHA 10-Hour Construction Safety

CS/LE - Authorized Entrant

CS/LE - Attendant

CS/LE - Entry Supervisor

Respiratory Protection Training

Hearing Protection Training

Lockout/Tagout

General Excavation Safety Training

Trench/Excavation Safety Training

Fire Extinguisher Training

Confined Space Entrant Attendant & Supervisor

Hazard Communication (US) /WHMIS (Canada)
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National Grid, Hiawatha Blvd., Syracuse, NY. Project Director for this In-Situ Stabilization project in Syracuse, NY.
Project involved the stabilization of approximately 13,500 cy of MGP impacted and Solvay Waste impacted soils and
sludges. LAND Remediation self-performed the ISS work utilizing our custom made grout plant and silos. Project also
included the rerouting of a gas and water main and the installation of storm sewer catch basins and piping.
Restoration included construction of granite curbing, paving and hydroseeding of the disturbed areas. Project was
completed on-time and under budget.

Knolls Atomic Power Lab, D6 Yard Remediation, Niskayuna, New York. Project Director for the excavation of soils
associated with the existing and former utility trenches. Provided overall project management, cost control and
submittals. Secondary function was as approved Health and Safety Officer. Project entailed the use of a slide rail
system to excavate down to 16 feet bgs to remove chlorinated solvent contaminated soil.

Mercury Refining, Colonie, New York. Project manager managing the disposal of ~200 drums of investigation
derived waste from this Region 2 Superfund Site. Site is currently being investigated.

Confidential Client, Lagoon Biocell Design, Maybrook, New York. Project manager for design of a biocell for the
treatment of contaminated soils associated with former waste lagoons. Managing development of a preliminary, pre-
final, and final design in accordance with the remedial design and remedial action framework developed by the
USEPA.

ESC, Tri-Cities Barrel Superfund Site Remedial Design & Implementation, Binghamton, New York. Project
Manager for the excavation of approximately 50,000 cubic yards of contaminated soils and sediments at this Region 2
Superfund Site in Port Crane, NY. Coordinated daily site activities with subcontractors and other on-site personnel.
Project work includes dewatering of excavated sediments, backfilling of several excavated areas, and characterization
and transport of excavated material for off-site treatment and disposal. Wetlands impacted by remedial activities will be
restored and inspected for two years to ensure establishment of the planted vegetation.

AFCEE, Groundwater Treatment System Design & Build, Plattsburgh AFB, New York. Project manager for the
design and construction of a 500-gpm integrated groundwater treatment system. Managed an alternate innovative
design that saved several hundred thousand dollars and eliminated large outdoor settling ponds. Work consisted of
redesigning the building and providing a comprehensive treatment system design with layout, P&ID, electrical, and
mechanical drawings. The entire plant is integrated and controlled by a PLC and is capable of being operated remotely
off-site. Site is being cleaned up under the EPA Region 2 RCRA Corrective Action Program.

Stauffer Management, Low Temperature Thermal Desorption, Skaneateles Falls, New York. Project manager for
the implementation of a pilot demonstration test to treat 1,000 cubic yards of soils contaminated with volatile organic
compounds at this former manufacturing facility. Site is being cleaned up under the EPA Region 2 RCRA Corrective
Action Program.

Mattiace Petrochemical Superfund Site, Remediation, Glen Cove, New York. Quality control manager for the
design and installation of a combined vapor extraction/groundwater treatment system consisting of 30 vapor extraction
wells and eight groundwater extraction wells. The system was designed to be fully automated and controlled via a
telemetry system, and capable of extracting 1,600 cfm at 12" Hg. Prepared a plan that focused on all aspects of the
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William Lindheimer
Project Manager

Mr. Lindheimer is an environmental engineer with fourteen years
of experience in soil and groundwater remediation. He has
expertise in the execution of large-scale construction projects
including design-build projects, serving as a key member of
design-build teams in an effort to provide the most cost effective
solution to difficult remediation projects. Recently he has
managed and supervised the remediation of several major sites
in the Northeast, all complex in nature and requiring
extraordinary attention to detail, strong technical background and
an ability to bring innovation to the field. Mr. Lindheimer has
expertise in materials handling and the processing of
contaminated materials, including stabilization, solidification,
chemical treatment, and thermal treatment. He has practical and
hands-on experience in the installation of steel sheetpiling
cofferdam systems and sediment removal. His past project
experience includes remedial construction oversight, remedial
design; interim remedial management; operations, maintenance
& monitoring services; remedial investigation and feasibility
studies.

REMEDIATION PROJECTS

National Grid, Harbor Point PAH Soils, Utica, NY ISS Project.
Project Manager for the stabilization of 106,000 cubic yards of
PAH impacted soil. LAND Remediation is self-performing the
ISS of impacted soils. LAND Remediation has provided value
engineering to ISS soils to minimize the volume of soil requiring
off-site disposal. Areas that require excavation due to being in
wetlands will be excavated in the dry once the area has been
treated and has cured. The approach greatly reduced the
groundwater treatment system requirements and allowed LAND
Remediation to provide a smaller less complex system. The
project will provide a cost savings of at least $1,000,000 over the
original design.

Kodak, East Greenbush, NY Landfill Closure. Project Manager for the construction of this 7 acre RCRA cap to close
this hazardous waste landfill. As part of the construction 11,000 cubic yards of waste was excavated from around the
perimeter of the landfill and consolidated in the footprint of the landfill. Approximately 120 anomalies were required to

EDUCATION

BS, Environmental Engineering,

Rensselaer Polytechnic Institute, 1996

PROFESSIONAL
REGISTRATIONS

Engineer In Training: NY

YEARS OF
EXPERIENCE

14 years

SPECIALIZED
TRAINING

HAZWOPER 40-Hour

HAZWOPER Refresher 8-Hour

HAZWOPER Supervisor 8-Hour

OSHA 10-Hour Construction Safety

CS/LE - Authorized Entrant

CS/LE - Attendant

CS/LE - Entry Supervisor

Respiratory Protection Training

Hearing Protection Training

Lockout/Tagout

General Excavation Safety Training

Trench/Excavation Safety Training

Fire Extinguisher Training

Confined Space Entrant Attendant & Supervisor

Hazard Communication (US) /WHMIS (Canada)
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be investigated and excavated in Level B PPE supplied air. Approximately 40 buried drums were encountered that
needed to be overpacked. Many carcasses of drums were encountered that were consolidated into the landfill
footprint. Capping consists of a 6 inch layer of clay over the soil mass, followed by 60 mil LLDPE, a Geocomposite
drainage fabric, 18 inches of clay and 6 inches of topsoil. Also there is restoration along Papscanee Creek that most of
the waste mass was excavated.

Nepera Superfund Site, Maybrook, NY. Project Manager for the excavation of 42,000 tons of pyridine and benzene
contaminated soil, set up and operate a temporary 250 gallon per minute groundwater treatment system. Project
involved the excavation of this site that was formerly utilized to dispose of waste water from a facility that produced
pyridine related compounds. Approximately 500,000,000 gallons of water was disposed of at this site in unlined
lagoons. LAND Remediation was originally the second place bidder on this project, however after a few months the
construction company that started the project was not invited back to complete the project. LAND Remediation
developed an approach to continue this project and incorporate the current condition of the site. This included a very
large excavation that had filled with approximately 1,000,000 gallons of water. Water was treated on-site and
discharged through a SPDES discharge permit to the local creek. An on-site borrow source was used for backfill along
with soils that were excavated, tested and able to be reused if the contaminant concentrations were below the site
cleanup levels. A demarcation layer was placed at the bottom of the excavation, which was the top of rock surface and
the area was treated with an Oxygen Releasing Compound, (ORC) prior to backfilling. The ORC is being added to
treat the down gradient plume through bioremediation.

National Grid, Hiawatha Blvd., Syracuse, NY. Project Manager for this In-Situ Stabilization project in Syracuse, NY.
Project involved the stabilization of approximately 13,500 cy of MGP impacted and Solvay Waste impacted soils and
sludges. LAND Remediation self-performed the ISS work utilizing our custom made grout plant and silos. Project also
included the rerouting of a gas and water main and the installation of storm sewer catch basins and piping.
Restoration included construction of granite curbing, paving and hydroseeding of the disturbed areas. Project was
completed on-time and under budget.

National Grid, Sconondoa Street, Phase 3 Remediation, Oneida, NY. Project Manager for this MGP remediation.
Project entailed the installation of approximately 500 tons of steel sheet pile ranging in length from 32 to 50 feet long.
Project involved vibration monitoring, tilt monitoring, optical monitoring of adjacent structures and inclinometer
monitoring. LAND Remediation set up a temporary groundwater treatment system to treat MGP related constituents.
The sheet pile was installed with a sealant to minimize water leakage. Approximately 25,000 tons of soil were shipped
off-site for disposal at a low temperature thermal treatment facility. Project was performed in cells, some cells were
cantilevered and others were internally braced. Once cell required the by-pass pumping of a tailrace that ran through
the site. A by-pass pumping system was set up with 100% backup to pump 6,000 gallons per minute. Project was
completed under budget and a month early.

Honeywell, Onondaga Lake Superfund Site, Syracuse, NY. Mr. Lindheimer currently serves as Project Manager on
a project associated with the Onondaga Lake Superfund Project. The current scope of work involves the installation of
over 3,000 linear feet of steel sheet piling. LAND Remediation is self- performing the installation of the owner supplied
steel. LAND Remediation work involved working on and around the Solvay Waste material.
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Minda Murray
Health and Safety Manager / Environmental Scientist

Mrs. Murray is an environmental scientist with thirteen years of
experience. Her project experience includes remedial
investigation; feasibility studies; interim remedial management;
remedial construction oversight, and remedial construction
project management. Over the past eight years she has focused
on large-scale remediation projects performed at industrial sites
throughout New York State. As her career has progressed she
has moved from serving as an on-site health and safety officer to
her current role as a health & safety manager and assistant
project manager. She is experienced in working with on-site
health and safety officers to ensure that corporate health and
safety policies, as well as the policies and protocols set forth in
the specific health and safety plans are properly implemented
and maintained throughout the performance of the work. She has
significant experience training employees and subcontractors on
standard operating health and safety procedures and is adept at
maintaining health and safety records. Mrs. Murray is also
experienced in implementing personnel and community air
monitoring program; maintaining air-monitoring equipment,
establishing monitoring locations on a daily basis according to
local weather conditions, and then downloading and interpreting
data in reference to site-specific and state agency guidance
documents.

Mrs. Murray’s project experience also includes remedial
investigation; feasibility studies; interim remedial management;
and remedial construction oversight. Mrs. Murray has also
performed Phase I and Phase II environmental site assessment
(ESA), field chemistry, and environmental sampling. Phase I
ESAs were conducted consistent with ASTM Standard E1527 at
various locations in and around the state of New York. Mrs.
Murray has experience with immunoassay field screening test
kits for polychlorinated biphenyl compounds. She also has
experience with collection of surficial and subsurface soil and
water samples, sediment sampling, soil gas survey experience,
ambient air monitoring, and microbiological.

EDUCATION

BS, Environmental Science,

Marywood University, Scranton, Pennsylvania,
1997

YEARS OF
EXPERIENCE

13 years

SPECIALIZED
TRAINING

HAZWOPER 40-Hour

HAZWOPER Refresher 8-Hour

HAZWOPER Supervisor 8-Hour

OSHA 10-Hour Construction Safety

CS/LE - Authorized Entrant

CS/LE - Attendant

CS/LE - Entry Supervisor

Respiratory Protection Training

Hearing Protection Training

Lockout/Tagout

General Excavation Safety Training

Trench/Excavation Safety Training

Fire Extinguisher Training

Hazard Communication (US) /WHMIS (Canada)

Defensive Driving Awareness Training

Office Ergonomics Training

First Aid and CPR

DOT Level 1 Shipper

Aerial Lift Operation Training

Fall Protection Awareness

Electrical Safety Awareness

Employee Substance Abuse Training

Supervisor Substance Abuse Training
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REMEDIATION PROJECTS

National Grid, Harbor Point PAH Soils, Utica, NY ISS Project. Health and Safety Manager for the stabilization of
106,000 cubic yards of PAH impacted soil. LAND Remediation is self-performing the ISS of impacted soils. This
project is being performed on a site that is approximately 150 acres. The client has subcontracted the CAMP
monitoring directly and as part of the contract LAND Remediation was required to hire a third party firm to perform work
zone monitoring. Mrs. Murray is working with the subcontracted firm to ensure LAND Remediation’s policies and
procedures are being followed. A weekly meeting is held on site and Mrs. Murray is responsible for providing updates
on safety issues and addressing any issues as they relate to the safety program.

Kesselring Site, Silo Remediation, West Milton, New York. Health and Safety Officer assistant Project Manager for
this mercury contaminated soil excavation project. The project involved the surgical removal of 16 discreet areas of
the site from 2 to 8 feet deep. Approximately 1,400 tons of mercury contaminated soil was loaded for off-site disposal.
Project also involved performing all the CAMP monitoring, work zone monitoring with a mercury vapor meter. LAND
Remediation performed all the post-excavation sampling, backfilling and restoration activities.

National Grid, Sconondoa Street, Phase 3 Remediation, Oneida, NY. Health and Safety Manager for this MGP
remediation. Mrs. Murray managed a third party firm to perform CAMP monitoring and work zone monitoring. This
was a 12 month long project that entailed many phases of work and different tasks being performed. Mrs. Murray was
responsible for reporting monitoring results and any paperwork submittals to the client.

Nepera Superfund Site, Maybrook, NY. Health and Safety Manager for the excavation of 42,000 tons of pyridine and
benzene contaminated soil, set up and operate a temporary 250 gallon per minute groundwater treatment system.
Project involved the excavation of this site that was formerly utilized to dispose of waste water from a facility that
produced pyridine related compounds. Approximately 500,000,000 gallons of water was disposed of at this site in
unlined lagoons. LAND Remediation responsible for the Community Air Monitoring Plan (CAMP) and work zone
monitoring. A comprehensive monitoring plan was established to monitor the perimeter of the site and also to protect
the employees. Project was completed without any incidents or accidents.

National Grid, Hiawatha Blvd., Syracuse, NY. Health and Safety Manager for this In-Situ Stabilization project in
Syracuse, NY. Project involved the stabilization of approximately 13,500 cy of MGP impacted and Solvay Waste
impacted soils and sludges. LAND Remediation was required to subcontract the CAMP to a third party as part of the
clients program. Mrs. Murray managed the subcontractor who performed the CAMP monitoring and the work zone
monitoring. The site safety officer reported to Mrs. Murray and forwarded daily air monitoring results. Mrs. Murray
would frequent the site to ensure that LAND Remediation’s procedures and policies were being implemented. Project
was completed without any accidents or incidents.

Knolls Atomic Power Lab, D6 Yard Remediation, Niskayuna, New York. Health and Safety Officer for the
excavation of soils associated with the existing and former utility trenches. Provided CAMP monitoring and work zone
monitoring. Project was performed inside a secure area of this DOE facility. Mrs. Murray was responsible for writing
and implementing all the various safety requirements in order to operate inside this facility. Project involved the use of
a slide rail system and excavation to a depth of 16 feet bgs. Project was completed without any incidents or accidents
and received accolades from the facility for LAND Remediation’s safe work practices.



R E S U M E

Mark Paterson
ISS Site Supervisor

Mr. Patterson has over 25 years of construction, engineering,
environmental, and geotechnical experience. His knowledge and
experience is multi-disciplined in the areas of construction
management and inspection, remedial oversight, geotechnical
monitoring and inspection, quality control inspection,
geotechnical and environmental design, chemistry,
environmental sampling, and AutoCAD.

Resident engineer with experience in landfill cell/capping design
and construction oversight. Performed design, preparation of
construction specifications/drawings, and preparation of
construction certification reports for submittal to the NYSDEC.
Performed slope stability analyses (PC Stable & Veneer), storm
water drainage design (HydoCAD, TR-20, & TR-55),
sedimentation basin design, and settlement calculations for
numerous landfill projects. .

Construction oversight experience with investigation-derived
waste (IDW) relocation/consolidation, alternative grading
materials, C&D operations, wetland remediation/construction,
bentonite slurry wall installation, geosynthetics installations, soil
placement/compaction techniques, and leachate
collection/conveyance systems. Performed CQA and
construction management on six projects which incorporated
double lined composite landfill liner systems.

Resident Engineer providing contractor and construction
oversight on a variety of Superfund and private environmental
remediation projects. Responsible for the construction, operation,
and maintenance of groundwater treatment, vapor extraction,
bio-venting, and product recovery systems. Experience with tray
aeration, air stripping towers, carbon filtration, and ultraviolet light
treatment systems for the removal of volatile organic
contaminants from water. Additional experience with low
temperature thermal desorption of contaminated soils and
characterization/removal of mixed low-level radioactive/chemical
wastes.

EDUCATION

B.S., Forest Engineering, SUNY Environmental
Science & Forestry, Syracuse University,

Syracuse, New York, 1991

A.A.S., Ecological and Environmental
Technology, Paul Smith’s College, Paul Smiths,

New York, 1983

YEARS OF
EXPERIENCE

25 years

SPECIALIZED
TRAINING

HAZWOPER 40-Hour

HAZWOPER Refresher 8-Hour

OSHA 30-Hour Construction Safety

Confined Space - Authorized Entrant

Confined Space - Attendant

Confined Space- Supervisor

Respiratory Protection Training

Hearing Protection Training

Lockout/Tagout

General Excavation Safety Training

Trench/Excavation Safety Training

Fire Extinguisher Training

Engineer in Training (EIT)

NYSDEC approved analytical chemistry data
validator

Troxler Nuclear Density Meter Certification

Radiation Worker Safety Training, OSHA
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REMEDIATION PROJECTS

Central Hudson Gas & Electric, Kingston Manufactured Gas Plant Site, Kingston, New York. Site Superintendent
for this design/build project which includes ISS of 20,000 cubic yards of MGP impacted soils, construction of a
replacement of permanent bulkhead, installation of cofferdam in the Roundout Creek and dredging of 40,000 cubic
yards of sediment from the Roundout Creek.

National Fuel Gas, Tonawanda, NY ISS Project. Project Engineer/ISS Operations Manager for the stabilization of
14,500 cubic yards of MGP impacted soil and sediment. This is a Design/Build project that LAND Remediation was
selected by GEI Consultants to team with at the 50% design. LAND Remediation was selected due to our innovative
solutions. One of those solutions was to utilize the existing holder as a place for the dredged sediments, the material
was stabilized using ISS and left in place. Project included building demolition, utility relocation, excavation, ISS,
dredging, collection trench installation and site restoration.

Knolls Atomic Power Laboratory, Niskayuna, NY Project. ISS Site Superintendent for this PCB remediation project
at this Department of Energy facility in Niskayuna, NY. Project required the installation of a groundwater cutoff wall to
control groundwater flow towards the excavation. ISS auger columns were utilized along the perimeter of the site to tie
into the clay layer. LAND Remediation installed the vertical overlapping columns with our ABI Mobilram.

National Grid, Electric Street, Athol, MA ISS Project. Project Engineer/ISS Operations Manager for the stabilization
of 7,100 cubic yards of PAH impacted soil. LAND Remediation self-performed the ISS of impacted soils. LAND
Remediation provided a both auger mixing and bucket mixing of the site soils. ISS depths ranged from 15 to 35 feet
below grade. The project was complicated by a hard cobble layer that had not been identified. The excavator mixing
proved to be the right choice, since if auger mixing had been chosen the auger would have experienced refusal of the
cobble layer.

National Grid, Smith Street, Herkimer, NY ISS Project. Project Engineer/ISS Operations Manager for the
stabilization of MGP impacted soil. LAND Remediation provided an alternate approach to deal with this site that was
likely to produce 200 gpm of water. LAND Remediation proposed to sheet pile the excavation then to stabilize the
material within the sheet pile cell to cut off groundwater flow and any upward gradients. LAND Remediation designed
the approach and depths of ISS. Soils were stabilized to 26 feet bgs, then the upper stabilized material was removed
to meet the requirements of the ROD. The site had contamination deeper than the original excavation depth, however
due to groundwater the decision document allowed for excavation to 16 feet bgs. The remedy offered removal as well
as stabilization of material below the groundwater table to minimize any future groundwater impacts.

National Grid, Harbor Point PAH Soils, Utica, NY ISS Project. Project Engineer/ISS Operations Manager for the
stabilization of 93,000 cubic yards of PAH impacted soil. LAND Remediation is self-performing the ISS of impacted
soils. LAND Remediation has provided value engineering to ISS soils to minimize the volume of soil requiring off-site
disposal. Areas that require excavation due to being in wetlands will be excavated in the dry once the area has been
treated and has cured. The approach greatly reduced the groundwater treatment system requirements and allowed
LAND Remediation to provide a smaller less complex system. The project will provide a cost savings of at least
$1,000,000 over the original design.

Brown & Caldwell / National Grid, King Fuels Site, Troy, NY ISS Field Project. Project Engineer/ISS Operations
Manager for the stabilization of MGP impacted soil. LAND Remediation was retained to demonstrate the ability to
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perform in-situ stabilization of soil down to 30 feet below ground surface using excavator mixing. Work was performed
under extremely harsh winter conditions.

Kodak, East Greenbush, NY Landfill Closure. Site Superintendent for the construction of this 7 acre RCRA cap to
close this hazardous waste landfill. As part of the construction 11,000 cubic yards of waste was excavated from
around the perimeter of the landfill and consolidated in the footprint of the landfill. Approximately 120 anomalies were
required to be investigated and excavated in Level B PPE supplied air. Approximately 40 buried drums were
encountered that needed to be overpacked. Many carcasses of drums were encountered that were consolidated into
the landfill footprint. Capping consists of a 6 inch layer of clay over the soil mass, followed by 60 mil LLDPE, a
Geocomposite drainage fabric, 18 inches of clay and 6 inches of topsoil. Also there is restoration along Papscanee
Creek that most of the waste mass was excavated.

National Grid, Hiawatha Blvd., Syracuse, NY. Site Superintendent for this In-Situ Stabilization project in Syracuse,
NY. Project involved the stabilization of approximately 13,500 cy of MGP impacted and Solvay Waste impacted soils
and sludges. LAND Remediation self-performed the ISS work utilizing our custom made grout plant and silos. Project
also included the rerouting of a gas and water main and the installation of storm sewer catch basins and piping.
Restoration included construction of granite curbing, paving and hydroseeding of the disturbed areas. Project was
completed on-time and under budget.

BASF Corp, Excavation, Eastport ME. Site Superintendent for this project to excavate 10,000 tons of contaminated
soil for off-site disposal, excavations ranged from 2-12 feet deep. Project included chasing 1000s of feet of buried
piping associated with the former plant and plant operations. Site was on a peninsula in the Bay of Fundy on the
northern tip of Maine. Project was completed just prior to the onset of winter and included some treacherous working
conditions. Project was completed on-time and within budget. Entire project team was provided with letters of
appreciation from the client due to the success of the project. Some weeks the field team worked 7 days straight to
complete the project prior to winter setting in, project was completed just a week of Christmas.

Hercules Cement Co, Stream Lining Project, Stockertown, PA. Resident Engineer for the installation of a liner
system in a 600-foot section of the Bushkill Creek upstream of the Hercules Cement Stockertown Quarry. Water from
the stream historically leaked into the quarry through karstic features forcing the quarry into expensive dewatering. The
project included the design and layout of a 700-foot, 50 MGD bypass channel in order to install the liner system during
dry conditions. To date, the quarry has seen a significant reduction infiltration in the project area. Prepared contract
documents and conducted pre-construction meetings. Currently in preparation to be Resident Engineer for a 1,200-foot
section of the Bushkill Creek located downstream of the quarry.

Stauffer Chemical Plant, Skaneateles Falls, NY. Resident Engineer and Health and Safety Officer providing
oversight for the removal and treatment of contaminated soils by low temperature thermal desorption. Responsible for
daily construction quality assurance and documentation. The equipment and technology employed failed to meet site-
specific cleanup objectives.
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Appendix B – Project Schedule 



ID Task 

Mode

Task Name Duration Start Finish Predecessors

1 Award 1 day Mon 8/13/18 Mon 8/13/18

2 Pre-Mobilization Activities 115 days Mon 9/24/18 Fri 3/1/19

3 Pre-Mobilization Submittals, and Project 
Management

100 days Mon 9/24/18 Fri 2/8/19

4 Process Hazard Analysis 1 day Wed 10/10/18 Wed 10/10/18

5 Pre-Construction Building Survey 1 day Mon 10/22/18 Mon 10/22/18

6 Traffic Controls (Message Boards and Signage) 80 days Mon 11/12/18 Fri 3/1/19

7 Topographical Survey 2 days Mon 10/22/18 Tue 10/23/18

8 Utlity Location 1 day Mon 10/22/18 Mon 10/22/18

9 Mobilization 13 days Tue 11/6/18 Thu 11/22/18

10 Temporary Facilities 5 days Tue 11/6/18 Mon 11/12/18

11 Temporary Controls 4 days Mon 11/19/18 Thu 11/22/18

12 Jet Grout/ISS Mobilization 5 days Wed 11/7/18 Tue 11/13/18

13 Site Preparation Activities 134 days Tue 11/6/18 Fri 5/10/19

14 Temporary Fencing 2 days Tue 11/20/18 Wed 11/21/18

15 Erosion Control 1.5 days Tue 11/20/18 Wed 11/21/18

16 Site Clearing 1 day Tue 11/6/18 Tue 11/6/18

17 Installation of Grout Lines 2 days Fri 11/9/18 Mon 11/12/18

18 Temporary Roadway Construction and Decon Pad2 days Tue 11/13/18 Wed 11/14/18 17

19 Staging Area Construction 2 days Wed 11/7/18 Thu 11/8/18

20 Vacuum Excavation for Utility Locations 3 days Wed 11/21/18 Fri 11/23/18

21 Vibration, Settlement and Crack Monitoring 100 days Wed 11/21/18 Tue 4/9/19

22 Asphalt Removal 1 day Tue 11/20/18 Tue 11/20/18

23 Excelsior Ave Road Closure 125 days Mon 11/19/18 Fri 5/10/19

24 Grouting Sewer 3 days Thu 11/29/18 Mon 12/3/18 20

25 Odor and Dust Controls 130 days Tue 11/20/18 Mon 5/20/19

26 Site Security 130 days Mon 10/29/18 Fri 4/26/19

27 Jet Grout 60 days Mon 11/12/18 Fri 2/1/19

28 Jet Grouting 40 days Mon 11/26/18 Fri 1/18/19

29 Jet Grout Spoils Management 40 days Mon 11/26/18 Fri 1/18/19 28SS

30 QA/QC Testing 40 days Mon 11/26/18 Fri 1/18/19 28SS

31 Vauum Excavation Jet Grout Holes 40 days Mon 11/26/18 Fri 1/18/19 28SS

32 Excavation and Backfilling of Jet Grout Area 10 days Mon 1/21/19 Fri 2/1/19

33 Old Red Spring 23 days Mon 12/3/18 Wed 1/2/19

34 Disconnect Old Red Spring 0.5 days Mon 12/3/18 Mon 12/3/18

35 Prepare Pavilion for Moving 5 days Mon 12/3/18 Mon 12/10/18 34

36 Move Pavilion 1 day Mon 12/10/18 Tue 12/11/18 35

37 Remove Concrete 0.5 days Tue 12/11/18 Tue 12/11/18 36

38 Direct Push Probes 1 day Wed 12/12/18 Wed 12/12/18 37

39 Drill Work Platform Construction 1 day Thu 12/13/18 Thu 12/13/18 38

40 Well Rehabilization 5 days Fri 12/14/18 Thu 12/20/18 39

41 Test Well 1 day Fri 12/21/18 Fri 12/21/18 40

42 New Concrete 3 days Mon 12/24/18 Wed 12/26/18 41

43 Replace Pavilion 5 days Thu 12/27/18 Wed 1/2/19 42

44 ISS 64 days Mon 1/21/19 Thu 4/18/19

45 Pre-ISS Excavation 3 days Mon 2/4/19 Wed 2/6/19 32

46 ISS and Pre-Cuting Soils 18 days Thu 2/7/19 Mon 3/4/19 45

47 QA/QC Testing 41 days Thu 2/7/19 Thu 4/4/19 46SS

48 Excavation and Backfilling 10 days Fri 4/5/19 Thu 4/18/19 47

49 Site Restoration 70 days Mon 1/28/19 Fri 5/3/19

50 Curbs and Sidewalks 5 days Mon 1/28/19 Fri 2/1/19

51 Paving Excelsior and Driveway 5 days Mon 4/15/19 Fri 4/19/19

52 Topsoil 4 days Mon 4/15/19 Thu 4/18/19

53 Seed and Plantings 2 days Fri 4/19/19 Mon 4/22/19 52

54 Paving Church Parking Lot 5 days Mon 4/22/19 Fri 4/26/19 51

55 Paving Multi-Use Trail 3 days Mon 4/29/19 Wed 5/1/19 54

56 Striping 2 days Thu 5/2/19 Fri 5/3/19 55

57 Transportation and Disposal 108 days Tue 11/20/18 Thu 4/18/19

58 ISS/Jet Grout Demob 7 days Fri 3/8/19 Mon 3/18/19

59 Demobilization and Final Cleanup 5 days Mon 5/6/19 Fri 5/10/19 55

9/9 9/16 9/23 9/30 10/7 10/14 10/21 10/28 11/4 11/11 11/18 11/25 12/2 12/9 12/16 12/23 12/30 1/6 1/13 1/20 1/27 2/3 2/10 2/17 2/24 3/3 3/10 3/17 3/24 3/31 4/7 4/14 4/21 4/28 5/5
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» Reduces Volatility
» Increases Solubility
» Accelerates Biodegradation

The leading specialty surfactant formulation
used by professionals to mitigate contamination

from oil, fuel and other hydrocarbons

Used Worldwide by Environmental & 
Industrial Contractors, Utilities & Municipalities

WATER-BASED HYDROCARBON MITIGATION AGENTS



The BioSolve Company
Lexington, MA 02420  USA
781 482-7900
info@biosolve.com

Authorized BioSolve Distributor

BioSolve products sold in:

Units

Tote

Drum

Pail

Case

US Gallons

275

55

5

4 x 1G

Liters

1,041

208

19

4 x 3.8L

Pallet

1 unit

4 units

24 units

27 units

BioSolve PINKWATER, brand leader and 
industry workhorse for over 30 years. 
Formulated with our signature magenta dye 
for traceability. Sold only as a concentrate.

BioSolve CLEAR, same concentration and 
performance as Pinkwater, without traceable 
magenta dye.

NEW BioSolve Activator, formulated as a high 
performance emulsification surfactant for 
improved soil remediation. Meets EPA’s Safer 
Choice Standard as well as OECD standard for 
Ready Biodegradability.

BioSolve FOGwash, same concentration and 
performance as Pinkwater, with no fragrance 
and less color. FOGwash is formulated for 
professional use in both commercial & 
industrial kitchens. (Sold only in cases/gallons.)

TO ORDER CALL 800 225-3909



APPLICATIONS

Vapor Suppression & Odor Control  >>  PINK WATER • ACTIVATOR

Diluted in large mixing tanks, Pinkwater and Activator are used at major remediation and 
construction work-sites where excavation of contaminated soils may release noxious organic odors 
or hazardous VOCs. The dilute solution is sprayed directly onto newly exposed soil surfaces or 
stockpiles of contaminated material where volatilization is taking place. Used as an alternative to 
foam, our products create a barrier that keeps vapors in the soil, allowing work to continue safely 
without disruption to workers or neighbors.

Soil Remediation  >>  ACTIVATOR  • PINK WATER 

In-situ, a dilute solution is injected into contaminated subsurface zones to mobilize and solubilize 
NAPL trapped in the soil. The effluent is then extracted under careful hydraulic control and treated 
prior to discharge. For ex-situ remediation or soil washing, Pinkwater and Activator are used as 
washing agents to remove hydrocarbons. Following the wash, soil is rinsed, dried and returned to 
grade. On bioremediation or land farming projects, the ability to micro-emulsify hydrocarbons results 
in enhanced bioavailability for naturally occurring hydrocarbon degrader bacteria. This dramatically 
accelerates the biodegradation process. 

Tank Cleaning & Degassing  >>  PINK WATER

Pinkwater is a standard component in cleaning/degassing protocols for oil and fuel tanks of all sizes. 
High pressure spray application of Pinkwater solution to tank walls and internal structures rapidly 
reduces LEL (Lower Explosive Limits) readings, improves worker safety and sharply reduces project 
turnaround time. Pinkwater solution is also sprayed/mixed into sludge to knock down vapor levels 
and convert sludge into a pumpable aqueous solution.

Emergency Spill Response  >>  PINK WATER  
BioSolve Pinkwater eliminates fire and explosion hazard when sprayed directly onto a fuel/oil spill. 
Aggressive agitation reduces volatilization and causes LEL readings to immediately decline, possibly 
registering “0.” Application of Pinkwater also facilitates roadway cleanup and elimination of 
hazardous oil sheen. 

Equipment Decontamination  >>  PINK WATER • CLEAR

Used for cleaning/decontaminating tools and equipment at remediation sites, in refineries, on drilling 
rigs, following spill cleanup, and in industrial maintenance operations. Generally applied with 
standard pressure washing equipment, most oil and tar build-up can be washed away on contact. For 
more severe contamination, a hot water spray system may be required.

HOW DO BIOSOLVE PRODUCTS WORK?
BioSolve products are water-based surfactant formulations engineered to aggressively “grab” hydrocarbon 
molecules and hold them in an aqueous solution, called an emulsion. When applied as a dilute solution 
and agitated, the formulation first mobilizes hydrocarbons, pulling them away from hard surfaces (e.g., 
metal, concrete, asphalt) or releasing them from soil, and then solubilizes hydrocarbons in an emulsion 
that can be removed with water. The emulsion is non-volatile and readily degraded.

This functionality enables BioSolve products to be effective across a wide range of applications where 
increased solubility, reduced volatility and/or accelerated biodegradation is required for removing or 
remediating oil and fuel contamination. Pinkwater, Activator and Clear are typically applied as a 1% to 8% 
solution. Agitation may be provided by a pressure washer, pump, brush, water hose, jet sprayer or mixer.

“Shell is purchasing BioSolve 
Pinkwater for only one 
reason, because it works”
Pat Agbo
Head of Oil Spill Response
Shell Oil Upstream International
Port Harcourt, Nigeria

“Your product performed 
exactly as advertised”
David Turner
Colonial Pipeline
Alpharetta, Georgia

“The loading dock was 
caked with hydraulic oil and 
had a grotesque odor. 
The Pinkwater worked 
brilliantly. When those guys 
were finished, it literally 
smelled clean.”

Mike Dimino 
The Seneca Companies
Denver Colorado

“BioSolve Pinkwater helped 
mitigate a big VOC emission 
issue, assisting in eliminating 
citizen complaints and keeping 
the project on schedule.”
Shouvik Gangopadhyay
ECC Senior Project Manager
Nordlys Environmental, LP
Sydney Tar Ponds Project



COMMON USES
Suppression of Volatile Organic Vapors

In-Situ/Ex-Situ Remediation of Contaminated Soil
Bioremediation of Contaminated Soil

Hazardous Spill Containment & Cleanup
Solubilization of Sludge & Grease

Oil/Fuel Storage Tank Cleaning & Degassing
Equipment & Hard Surface Decontamination

Paraffin Control in Oil Wells

BioSolve products contain no caustic, d-limonene or hydrocarbon solvents. 
Products do not contain any hazardous ingredients as defined by CERCLA, OSHA 
(29 CFR 1910.1200), Massachusetts Right to Know Law, and California Proposition 
65.  Products are rated by DOT as Class 55, non-hazardous.

BioSolve Pinkwater is on the U.S. Environmental Protection Agency’s NCP Product 
Schedule. This listing does NOT mean that EPA approves, recommends, licenses, 
certifies, or authorizes the use of BioSolve Pinkwater on an oil discharge. This 
listing means only that data have been submitted to EPA as required by Subpart J 
of the National Contingency Plan, 40 CFR Section 300.915.

Water-based        Biodegradable

» PROVEN EFFECTIVE    » EASY TO USE    » SAFE FOR WORKERS & ENVIRONMENT

Case Studies, Information Sheets, Application Protocols & SDS are available on request

“I am very impressed with 
your product’s ability to clean 
everything from invert and gel 
drilling mud to hydraulic oil.”

Colby Simpson 
Hot Flash Oil Field Services
Alberta Canada

“BioSolve clearly 
outperformed everything 
else we have tried. I’m a real 
believer in the product.”

Lane Altenbaumer
Specialized Maintenance Services, 
Carylon Corporation
Pasadena, TX

Used by ‘Fire Department of 
New York’ Hazmat Units
(for emergency response) and 
‘New York City Transit’
(for parts cleaning) for over 
ten years.

Pinkwater and Activator are not listed as bioremediation agents on the EPA National 
Contingency Plan and therefore are not to be used for bioremediation purposes on or 
near the shorelines of navigable waters within the US.

This material is made available for use by professionals or persons having the proper 
technical skills. The statements made herein are guidelines only and may require 
modification to accommodate site specific conditions. Nothing contained herein is a 
warranty or is to be taken as a license to use without proper instruction and 
supervision. BioSolve products should always be used in accordance with applicable 
federal, state and local rules and regulations



MATERIAL SAFETY DATA SHEET

LONG DURATION FOAM AC-645

SECTION I: GENERAL INFORMATION

• Manufacturer's Name: RUSMAR INCORPORATED

• Manufacturer's Address: 216 Garfield Avenue • West Chester, PA 19380

• Manufacturer's  Phone No.: 610-436-4314

• Chemical Family: Aqueous anionic surfactant mixture

• Trade Name: RUSMAR AC-645

SECTION II: HAZARDOUS INGREDIENTS

• Paints, Preservatives, and Solvents - None

• Alloys and Metallic Coatings - None

• Hazardous Mixtures and Other Materials - None

SECTION III: PHYSICAL DATA

• Boiling Point: 100O C • Specific Gravity: 1.01 to 1.06

• Vapor Pressure: 25mm Hg at 25O C • % Volatile, By Volume: None

• Vapor Density (Air = 1): N/A • Evaporation Rate: N/A

• Water Solubility:  Complete

• Appearance/Odor: Translucent, white, milk-like, odorless, viscous liquid

SECTION IV: FIRE AND EXPLOSION HAZARD DATA

• Flash Point (Method): Nonflammable

• Flammable Limits:  N/A

• Extinguishing Media: N/A

• Special Fire Fighting Procedures: None

• Unusual Fire and/or Explosion Hazards: None

SECTION V: HEALTH HAZARD DATA

• Threshold Limit Value: Not Determined

• Effects of Overexposure: This material is not expected to present an inhalation 

or ingestion hazard. It may cause an eye or skin irritation upon direct contact.

• Emergency and First Aid Procedures: Wash thoroughly with clean water

RUSMAR INCORPORATED • 216 Garfield Avenue • West Chester, PA 19380
Toll Free: 1.800.SEE.FOAM • P: 610.436.4314 • F: 610.436.8436 • www.rusmarinc.com

Superior performance through quality engineering, manufacturing and service
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MATERIAL SAFETY DATA SHEET

LONG DURATION FOAM AC-645

SECTION VI: REACTIVITY DATA

• Material is stable

• No material incompatibility

• Hazardous Decomposition Products: Low levels of sulfur oxides on exposure to 

high temperatures (concentrate). Foam is non-combustible.

• Polymerization will not occur

SECTION VII: SPILL OR LEAK PROCEDURES

• Steps to be taken in case material is released or spilled: If spilled indoors on a 

hard surface, the spill area may be slippery and should be thoroughly washed with

water. Contain spill and absorb material with dirt or other appropriate absorbent.

• Waste Disposal Method: This material is completely biodegradable and can be 

disposed of in a sanitary landfill according to local regulations.

SECTION VIII: SPECIAL PROTECTION INFORMATION

• Respiratory Protection: None required for normal operations

• Ventilation: No special requirements

• Protective Gloves: Not required, but recommended

• Eye Protection: Not required, but recommended

• Other Protective Equipment: None 

SECTION IX: SPECIAL PRECAUTIONS

• Storing/Handling Precautions: Avoid excessive heat. Material will freeze, 

but thawing will not cause changes in the product.

• Other Precautions: None

RUSMAR INCORPORATED • 216 Garfield Avenue • West Chester, PA 19380
Toll Free: 1.800.SEE.FOAM • P: 610.436.4314 • F: 610.436.8436 • www.rusmarinc.com

Superior performance through quality engineering, manufacturing and service

Page 2 of 2



RusFoam® OC  
(AC645)   

™

The Odor-Control Foam
RusFoam® OC long duration foam produces a thick, 
long-lasting, viscous foam barrier for immediate 
control of dust, odors and volatile organic compounds 
(VOCs). 

RusFoam® OC is recognized by the U.S. Environmental 
Protection Agency, the U.S. Army Corps of Engineers, 
state agencies and major corporations as providing 
superior emission control for a period up to 17 hours. 
It has been specified for use at Superfund and other 
hazardous waste sites across the United States and Canada, and elsewhere in the world.  
RusFoam® OC is designed for use with all Rusmar Pneumatic Foam Units.

FEATURES
• Biodegradable  
• Non-hazardous 
• Non-combustible  
• Non-reactive      

• No ambient temperature limits   
• Requires only water dilution 
• Covers any contamination source 
• Duration can be varied by dilution 

BENEFITS
• Easy to use  
• Safe for workers and environment 
• No clean up necessary 

• Will not add to soil volume 
• Will not add to treatment costs 
• More effective than the competition 

APPLICATIONS 
The primary application for RusFoam® OC is control of odors, VOCs and dust during active  
excavation and for overnight coverage of contaminated soils at hazardous waste sites.  
RusFoam® OC can also be applied on liquid surfaces, such as lagoons and retention ponds.

ODOR CONTROL FOR CHALLENGING PROBLEMS 
The remediation of hazardous waste sites often includes excavation of soil contaminated  
with odorous compounds. RusFoam® OC has no odor itself, although a pleasant wintergreen  
or vanilla scent can be added. It forms a barrier between contaminants and the atmosphere  
and can be applied during active excavation to provide an immediate and effective barrier to 
minimize odors. It is completely biodegradable and poses no threat to workers, neighboring 
residents or ground water. 

(continued)

™



RusFoam® OC  
(AC645)   

™

SOLVES TRANSPORTATION PROBLEMS
RusFoam® OC can also be applied on top of trucks, railcars and barges for odor and emission 
control during transport of materials such as contaminated soils or sewage sludge. Ammonia 
tests performed on trucks containing sewage sludge resulted in a drop of concentration levels 
from 170 ppm prior to foaming down to 6 ppm after coverage with RusFoam® OC. 
 • Minimizes worker exposure 
 • Maintains fence-line odor and VOC emission limits 
 • Effective on lagoon and pond closures 
 • Can be applied to near vertical or liquid surfaces

CONTROLS FUGITIVE DUST
At hazardous waste sites, fugitive dust can present a health hazard. RusFoam® OC can be applied 
on top of the dusty material to prevent any wind-borne emissions. There is no need to mobilize 
equipment to immediately cover with soil or tarps. The Pneumatic Foam Unit can be filled and 
placed at the site to be used at a moment’s notice.

CLEANS UP EMERGENCY SPILLS
In emergency spills, odor and VOC control is often difficult because of the terrain and accident 
conditions. RusFoam® OC can be applied to any shaped object, as well as steep slopes,  
water, mud, snow and ice. It is non-flammable and non-reactive. Difficult spill problems  
can be accommodated.

METHOD OF APPLICATION
RusFoam® OC is supplied in either 450 pound (200L) drums or in bulk. Bulk shipments can  
be stored outside in a Rusmar Bulk Storage-Dilution System. The Bulk Storage and Dilution  
system is comprised of a 7000 gallon (26,500L) heated and stirred chemical storage tank with  
a microprocessor to accurately dilute and transfer the chemical. 

RusFoam® OC is designed to be applied with a Rusmar Pneumatic Foam Unit. The Pneumatic 
Foam Units are available in a variety of sizes to accommodate a range of site conditions and  
application needs.

Rusmar Incorporated
216 Garfield Avenue, West Chester, PA 19380 

1-800-733-3626, 610-436-4314 office, 610-436-8436 fax
rusmarinc.com



 

 
 
 

 THE BIOSOLVE® COMPANY Ref. No.:  2001  
 329 Massachusetts Avenue Date:   7/26/2010 
 Lexington, Massachusetts 02420 USA 
          
Phone: +1 (781) 482-7900    Fax: +1 (781) 482-7909 E-Mail: info@biosolve.com                                      
Emergency Phone-24 Hours: +1 (800) 225-3909   Web Site: www.biosolve.com 

 
SECTION I - IDENTITY 

 
 Name: BioSolve®   
 CAS #: 138757-63-8 
 Formula: Proprietary 
 Chemical Family: Water Based, Biodegradable, Wetting Agents & Surfactants 
 HMIS Code: Health 1, Fire 0, Reactivity 0 
 HMIS Key: 4 = Extreme, 3 = High, 2 = Moderate, 1 = Slight, 0 = Insignificant 
 

 
 

SECTION II - HAZARDOUS INGREDIENTS 
 
Massachusetts Right to Know Law or 29 C.F.R. (Code of Federal Regulations) 1910.1000 require listing 
of hazardous ingredients. 
 

This product does not contain any hazardous ingredients as defined by CERCLA, Massachusetts Right to 
Know Law and California's Prop. 65. 
 

DOT Class: Not Regulated/Non Hazardous 
 

 
 

SECTION III - PHYSICAL - CHEMICAL CHARACTERISTICS 
 

Boiling Point : 265°F Specific Gravity : 1.00 +/-.01 
Melting Point : 32°F Vapor Pressure mm/Hg : Not Applicable 
Surface Tension- 6% 
Solution      

: 29.1 Dyne/cm  at 25°C Vapor Density Air = 1 : Not Applicable 

Reactivity with Water : No Viscosity - Concentrate   : 490 Centipoise 
Evaporation Rate : >1 as compared to Water Viscosity - 6% Solution :   15 Centipoise 
Appearance                         : Clear Liquid unless Dyed Solubility in Water : Complete 
Odor : Pleasant Fragrance pH : 9.1+/-.3 
Pounds per Gallon : 8.38   

 
 

 
 

SECTION IV - FIRE AND EXPLOSION DATA 
 

Special Fire Fighting Procedures : None Flammable Limit : None 
Unusual Fire and Explosion Hazards : None Auto Ignite Temperature : None 
Solvent for Clean-Up : Water Fire Extinguisher Media : Not Applicable 
Flash Point : None   
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SECTION V - SPECIAL PRECAUTIONS AND SPILL/LEAK PROCEDURES 

 
Precautions to be taken in Handling and Storage: Use good normal hygiene. 
Precautions to be taken in case of Spill or Leak - 
                    Small spills, in an undiluted form, contain. Soak up with absorbent materials. 
                    Large spills, in an undiluted form, dike and contain. Remove with vacuum truck or pump to 
                    storage/salvage vessel. Soak up residue with absorbent materials. 
Waste Disposal Procedures - 
                    Dispose in an approved disposal area or in a manner which complies with all local,   
                    provincial,  and federal regulations. 

 
 

SECTION VI - HEALTH HAZARDS 
 

Threshold Limit Values: Not applicable 
Signs and Symptoms of  Over Exposure- 
              Acute   : Moderate eye irritation. Skin: Causes redness, edema, drying of skin. 
              Chronic: Pre-existing skin and eye disorders may be aggravated by contact with this product. 
Medical Conditions Generally Aggravated by Exposure: Unknown 
Carcinogen: No 
Emergency First Aid Procedures - 
       Eyes:  Flush thoroughly with water for 15 minutes. Get medical attention. 
     Skin:  Remove contaminated clothing. Wash exposed areas with soap and water. 
           Wash clothing before reuse. Get medical attention if irritation develops. 
                      Ingestion:  Get medical attention. 
                     Inhalation:  None considered necessary. 
 

 
 

SECTION VII - SPECIAL PROTECTION INFORMATION 
 

Respiratory Protection : Not necessary Local Exhaust  Required : No, except in confined space as 
  required. 

Ventilation 
Required 

: Normal Protective Clothing : Neoprene or other chemical 
  resistant gloves, safety goggles 
  or chemical face shield. 
  Wash clothing before reuse. 
 

WHEN UTILIZED IN CONFINED SPACE OPERATIONS, ADDITIONAL PPE MAY BE REQUIRED AS PER OSHA GUIDELINES. 
 

 

SECTION VIII - PHYSICAL HAZARDS 
 

Stability : Stable Incompatible Substances : None Known 
Polymerization : No Hazardous Decomposition Products : None Known 
    

 
 

SECTION IX - TRANSPORT & STORAGE 
 

DOT Class : Not Regulated/Non Hazardous   
Freeze Temperature : 28°F Storage : 35°F-120°F 
Freeze Harm : None (thaw & stir) Shelf Life : Unlimited Unopened 

 

 
 

SECTION X - REGULATORY INFORMATION  
 

The Information on this Material Safety Data Sheet reflects the latest information and data that we have 
on hazards, properties, and handling of this product under the recommended conditions of use. Any use 
of this product or method of application, which is not described on the Product label or in this Material 
Safety Data Sheet, is the sole responsibility of the user.  This Material Safety Data Sheet was prepared to 
comply with the OSHA Hazardous Communication Regulation and Massachusetts Right to Know Law.     
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Attachment 4 

Response to EPA Comments on Project Operations Plan 

 

OU 2 Soil Remedial Action 

Niagara Mohawk Power Corporation 

Superfund Site – Saratoga Springs, New York 

EPA ID #NYD980664361 
 
The responses below will become an addendum to the Contractor’s (LAND Remediation, Inc.’s [LRI’s]) Project 

Operations Plan. No revisions to the Project Operations Plan are proposed because the responses below are 

clear and direct and provide the requested clarifications regarding means and methods. The responses below 

do not change LRI’s remedial approach as presented in the Project Operations Plan; the responses simply 

provide additional information and clarification. The Remedial Action Work Plan (RAWP) and Project 

Operations Plan are not considered substitutes for the EPA-approved Final Remedial Design (RD; Arcadis, 

January 2018); these documents supplement the RD.  

Comment 1 – Page 7 of 34, Section 3.1 List of Major Construction Equipment:  Major drilling rigs and 

equipment for drilling and sampling, Old Red Spring Well retrofitting and optional replacement, and pump 

removal and installation should be included. 

Response 1 – As indicated in Section 3.1, the drill rigs for jet grouting are anticipated to be as manufactured 

by EGT, Models VD 7000 and MD 3000. The drill rig to be used for the Old Red Spring well retrofitting, optional 

well replacement, and pump removal has not yet been determined. That rig will be able to perform hollow-

stem auger drilling and/or spin casing around the existing 6-inch diameter steel casing. A Geoprobe® rig 

(model to be selected based on availability before mobilization) will be used to drill the two proposed soil 

borings approximately 5 feet away from the Old Red Spring well (as required by Section 3.7 of the RD) and 

the two proposed borings through the barrier wall early in the curing process (as required by Section 3.10.4 

of the RD). 

                             

Comment 2 – Page 8 of 34, Section 4.1 Major Subcontractors and Suppliers:  Drilling subcontractor(s) for 

the Old Red Spring Well retrofitting and optional replacement, and pump removal and installation, and any 

major suppliers of well materials and pump equipment should be included. 

Response 2 – The drilling subcontractor for the Old Red Spring well retrofitting and optional replacement has 

not yet been selected.  LRI is currently coordinating with three separate New York State-licensed well drillers 

for the work and anticipates making a selection in the next couple weeks (well before the proposed mid-

December start of the Old Red Spring well retrofitting). An announcement will be made once the selection is 

made. 

                             

Comment 3 – Page 9 of 34, Section 5.1 Temporary Utilities:  Discuss provisions for access to City of Saratoga 

hydrants in sub-freezing weather conditions and for an alternative water source. 
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Response 3 – LRI plans to obtain most, if not all, water needed for the project from a tap inside the heated 

NMPC groundwater treatment building. A water line from the groundwater treatment plant building to the grout 

plant will be drained at the end of operations each workday during sub-freezing conditions. 

Use of hydrants without heating in subfreezing temperatures is common by firefighters and may similarly occur 

during this project. An important consideration for winter hydrant use is disconnecting the line from the hydrant 

once the hydrant valve is closed to stop the flow (i.e., at the end of batch or daily use), and then draining the 

line. If a hydrant were selected for use and experienced freezing issues, a heated enclosure could be provided. 

                             

Comment 4 – Page 9 of 34, Section 5.2 Temporary Pumping System:  Discuss provisions for operating the 

temporary pumping system in sub-freezing weather conditions. 

Response 4 – Limited groundwater is anticipated to be generated by the proposed soil remedial action 

because the proposed excavation is above the water table. The primary source of water in excavations will 

be precipitation, which during sub-freezing weather conditions will be in the form of snow or sleet. Upon melt, 

the water will be allowed to infiltrate or be pumped from the work area to the frac tank. Pumping can be 

performed during sub-freezing conditions by maintaining the pump below the water (or ice crust) surface.  

Water lines will be drained at the end of the pumping operation.  

                             

Comment 5 – Page 9 of 34, Section 5.3.1 First Aid Facilities:  Please clarify if there will be shower facilities 

either as part of the first aid or decontamination facilities. 

Response 5 – First aid facilities are discussed in Section 5.3.3. No showers are needed for this project. Boot 

wash tubs will be provided for decontaminating worker boots/over-boots. Water for rinsing other outer gear 

(as needed) will be provided from the NMPC groundwater treatment building.  There will also be an eyewash 

station available on-site. 

                             

Comment 6 – Page 10 of 34, Section 5.3.4 Temporary Access Roads and Parking Areas, last sentence:  The 

text refers to Figure 5-1 for the OU2 Conceptual Site Layout. Provide a better copy with legible text on the 

base map. 

Response 6 – Refer to the version of Figure 5-1 in Exhibit 1, which has been updated to more clearly show 

text on the map and adjusted locations for the proposed field office trailers (in front of NMPC’s electrical 

substation building where more direct electrical service is available).  

                             

Comment 7 – Page 10 of 34, Section 5.3.5 Equipment Storage and Fueling Areas, last sentence:  Describe 

the “portable fuel cells” in more detail (e.g. size, how they are transported to equipment, where they will be 

stored). Please include secondary containment to prevent spills. 
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Response 7 – The proposed portable fuel cells are constructed of steel and have built-in 110% secondary 

containment to prevent spills. In some cases, the cell consists of a fixed structure mounted in the back of a 

pickup truck. Other cells are smaller and lighter, capable of being moved by onsite laborers or equipment.  

                             

Comment 8 – Page 10 of 34, Section 5.3.6 Grout Batch Plant and Reagent Silo:  Discuss provisions for 

operating these facilities in sub-freezing weather conditions. 

Response 8 – Based on past experience with grout plant operations in sub-freezing conditions, no insulation 

or heat tracing is needed for the reagent silos as these contain only dry reagents (Portland cement and 

ground-granulated blast furnace slag cement). The grout plant can operate in sub-freezing conditions without 

heat. However, for operator convenience and comfort, LRI anticipates constructing a wood frame with a 

covering around the front of the plant and using a propane heater to warm the enclosed space. As discussed 

with EPA during the October 18, 2018 pre-construction meeting, LRI will flush and drain the grout lines after 

use each day during sub-freezing conditions. The water line to the grout plant will also be drained and 

disconnected at the end of daily operations in sub-freezing conditions.  

                             

Comment 9 – Page 10 of 34, Section 5.3.7 Temporary Decontamination Area:  Discuss provisions for 

operating the decontamination facility in sub-freezing weather conditions. 

Response 9 – Daily decontamination is not needed during this project. Equipment with adhered soil/debris 

will be decontaminated before being removed from the Exclusion Zone, but such equipment removals are 

anticipated to be infrequent. Once the jet grout rigs are in the work area, they are anticipated to remain there 

for the duration of jet grouting operations, aside from possible change-out for an alternate rig or for certain 

maintenance. Dry decontamination methods will primarily be used to remove adhered soil/debris to minimize 

water use during the project.  

Polyethylene sheeting will be draped over the sides of dump trucks and placed on the ground surface before 

trucks are loaded with soil/debris (for offsite disposal or staging in the constructed material staging area for 

later reuse). This practice will keep the sides of the trucks clean during loading. Material that collects on the 

polyethylene sheeting covering the ground surface will be removed by shovel/broom. This operation does not 

require water. 

Water generated by decontamination will be pumped from the lined sump of the material staging area to a 

frac tank. If the water freezes within the sump, it will be pumped out once it thaws (e.g., when outdoor 

temperatures rise above freezing or the sump is heated). Water within the frac tank may be allowed to freeze, 

particularly considering the small volumes that are anticipated. Various measures can be used to thaw out 

the ice in the tank (forced air from propane heaters or heated coils/heated water recirculation) or prevent water 

in the tank from freezing (e.g., recirculation). Water collected in the frack tank will be removed by pumping 

once it thaws. 
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Comment 10 – Page 10 of 34, Section 5.3.7 Temporary Containment Area:  This section indicates that the 

temporary containment area is located behind the valet parking lot. Discuss wither the valet parking lot will be 

in use during construction, how is traffic being controlled and odor control provisions for the area. 

Response 10 – Based on the event calendar provided by the Excelsior Springs Event Center, the events 

scheduled for the upcoming winter and spring months are exclusively on the holidays or weekends, with one 

minor exception (a small group gathering on November 7th). The valet parking lot is not currently anticipated 

to be in use during the workdays, but it will be used on weekends and holidays, as needed. Soil/debris in the 

material staging area north of the valet parking lot will be covered with polyethylene sheeting in non-working 

hours. Limited odors are anticipated because the soil/debris to be placed in the material staging area is 

relatively clean material from the ground surface to depths of only 4 to 7 feet below ground surface (bgs) 

(which is above where coal tar dense non-aqueous phase liquid [DNAPL] has been encountered). Odors, if 

encountered, from soil/debris in the staging area will be addressed by covering the material and applying 

vapor suppressant foam before covering, as needed.  

                             

Comment 11 – Page 11 of 34, Section 6 Comprehensive Operations Plan:  Well decommissioning should be 

included in the list.  Please revise the 9th and 10th bullets to indicate that disposal facilities have to be approved 

by EPA as well. 

Response 11 – Monitoring well decommissioning is not listed in this section because, as discussed during 

the pre-construction meeting, the well decommissioning has already been performed, with full-time onsite 

observation by the NYSDEC. LRI is aware that the disposal facilities have to be approved by EPA as well as 

NMPC. No change is proposed in this section regarding EPA approval of disposal facilities because this 

requirement is already made clear in the EPA-approved RD (Section 2.2 and Specification Section 02 81 00, 

Paragraph 3.02A.) 

                             

Comment 12 – Page 12 of 34, Section 6.2 Pre-Mobilization Activities:  Explain what a Process Hazard 

Analysis (PHA) entails  

Response 12 –  NMPC’s PHA is a rigorous internal safety review process initiated by senior management 

and intended to identify potential hazards and appropriate mitigation measures to prevent damage to existing 

natural gas and electrical facilities/assets or any harm to the public from proposed construction work. The 

PHA for the OU 2 remedial construction project was a several month process, starting with design review 

meetings with participants from NMPC’s Gas, Electric, Substations, and Facilities Departments (those 

departments with assets in and around the work area) to incorporate established safety requirements and 

best practices into the RD. Several safety meetings were later held with NMPC’s Safety Engineer, the above-

identified departments, the Arcadis design team, and LRI for an in-depth analysis of proposed work 

activities/approach and safety measures, culminating with a final meeting with National Grid’s Safety 

Committee (representing a wide cross-section of the NMPC organization from senior management/legal to 

operations staff) for further review and ultimate project approval. 
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Comment 13 – Page 12 of 34, Section 6.2.2 Utility Clearance:  The independent or “third party” utility locating 

subcontractor should be listed in Section 4.1 Major Subcontractors. 

Response 13 – The independent utility clearance contractor is New York Leak Detection, Inc. (NYLD) of 

Jamesville, New York. The table in Section 4.1 has been updated to include NYLD and is included in Exhibit 

2. 

                             

Comment 14 – Page 13 of 34, Section 6.2.4 Collection of Backfill Samples:  The frequency of backfill sampling 

should be discussed or a section of the RD or specification referenced. DER-10, which is referenced in this 

section, indicates that sample frequency will be determined by the RD or the RAWP. 

Response 14 – The backfill sampling frequency requirements are clearly identified in Section 3.16.2 of the 

and Specification Section 31 23 23 (Fill Materials) of the EPA-approved RD. LRI will be held responsible for 

following these requirements as they were during the valet access driveway construction portion of the project 

earlier this year. 

                             

Comment 15 – Page 13 of 34, Section 6.2.5 Waste Characterization Samples:  This section indicates that 

additional waste characterization sampling may be needed. State whether additional sampling will be 

performed, sample locations and depths and the schedule for completing sampling and analysis. The plan 

further indicates that soils will be direct-loaded for transportation to the disposal facility, so timing of waste 

characterization sampling will be an important factor in meeting the proposed construction schedule. 

Response 15 – LRI is proposing to dispose of the non-hazardous soil from the Old Red Spring area at the 

Waste Management facility located in Ganesvoort, New York. This facility was added to NMPC’s approved 

waste disposal facilities listing on September 26, 2018 (since the RD was finalized). LRI will coordinate with 

Waste Management to determine whether the waste characterization analytical data collected as part of the 

PDI are sufficient to characterize the soil to be excavated from the Old Red Spring area for offsite disposal at 

this facility. If new data are needed to support the waste profile for this facility, LRI will collect the representative 

samples consistent with disposal facility requirements (sample protocols, sample frequency, parameter list). 

It is anticipated that one or more composite samples would be collected from test pits excavated in the area, 

corresponding to the depth of soil removal. Each composite sample would be formed from 3 to 5 discrete grab 

samples. The sampling would be performed approximately 3 weeks (or more) before the anticipated 

excavation and direct-loading of soil from the area to allow time for laboratory analysis, data review, and profile 

acceptance. Because pre-ISS soil excavation is not anticipated to begin until mid-to-late January 2019, the 

sampling (if required) would not have to be performed until late December 2018.   

NMPC hereby requests EPA approval (per Section 2.2 and Specification Section 02 81 00, Paragraph 3.02A. 

of the EPA-approved RD) to use the Waste Management Ganesvoort facility for non-hazardous soil from this 

remedial construction project. 
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Comment 16 – Page 13 of 34, Section 6.2.6 Permits:  Include a permitting task on the project schedule and 

tie into activities contingent on permit approval.  

Response 16 – The only permit needed for the OU 2 soil remedial construction (aside from permits for waste 

transportation and disposal, which are secured by the transporters and disposal facilities) is the City of 

Saratoga Springs Department of Public Works (DPW) permit for “Street Opening and/or to Construct, Maintain 

or Repair within the Right-of-Way”. This permit was issued by the DPW on November 1, 2018. A copy of the 

permit is provided in Exhibit 3 to this letter. Including the permitting task on the project schedule is not 

necessary as this task is complete (it would only add to the large number of line items already presented and 

distract from priorities). 

                             

Comment 17 – Page 13 of 34, Section 6.2.9 Pre-Construction Building Survey:  Provide a list of buildings 

that are included in survey. 

Response 17 –  The structures included in the pre-construction building survey consist of the Excelsior 

Springs Event Center, the Grace Fellowship Church, the NMPC groundwater treatment building, and the Old 

Red Spring pavilion.  

                             

Comment 18 – Page 14 of 34, Section 6.3.1 Erosion and Sediment Controls:  Attach a copy of the approved 

final Erosion and Sediment Control Plan to the final Remedial Action Workplan. Reference Design drawing 

G-107. 

Response 18 – LRI will follow the erosion and sediment control plan as presented in the EPA-approved RD 

(i.e., Section 3.4, Design Drawing G-107, the Stormwater Pollution Prevention Plan, and Specification Section 

01 41 26 [Stormwater Pollution Prevention Plan and Permit]). An additional erosion and sediment control plan 

is not needed.    

                             

Comment 19 – Page 14 of 34, Section 6.3.2 Work Area Security:  The security firm that will be subcontracted 

for the project should be listed in this section and in Section 4.1 Major Subcontractors. 

Response 19 – The security firm that LRI originally anticipated using was L.B. Security and Investigations, 

Inc. of Utica, New York. However, LRI has selected a different firm DDCues LLC (www.ddcues.com) due to 

scheduling and contracting considerations with the initial firm. 

                             

Comment 20 – Page 15 of 34, Section 6.3.5 Utilities:  This section only discusses overhead electrical utilities. 

The discussion should include other overhead utilities such as phone and cable, and underground utilities. 

Response 20 – This section focuses on overhead electric lines because these energized lines have 

associated minimum approach distances and present the greatest risk to remedial construction workers 

performing jet grouting and other nearby operations. Work around these utilities, unlike that around the phone 
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and cable lines, requires coordination with the utility owner (NMPC). No action is required on the part of the 

other utility owners (unlike the guy wire relocation and overhead service disconnects and connections to be 

made by NMPC). 

LRI will be required to follow all requirements presented in the EPA-approved RD related to protecting 

overhead and underground utilities, plus follow additional requirements for protecting utilities that are an 

outcome of the PHA (e.g., performing vacuum excavation to 8 feet bgs at each proposed jet grout boring 

location, installing steel road plates over the gas mains for equipment/truck crossings). 

                             

Comment 21 – Page 15 of 34, Section 6.3.6 Staging and Decontamination Pads:  Discuss provisions for 

operating the decontamination pad in sub-freezing weather conditions. Please include additional details on 

the construction of the staging areas and decontamination pads. At a minimum, please reference the RD and 

applicable specifications. 

Response 21  – The staging and decontamination pads will not require alterations to be operated in sub-

freezing temperatures. Water will be pumped from the collection sumps that the pads drain to, as needed, 

before the onset of freezing conditions and/or during thaws. The staging area will be covered, when not in 

use, which will limit the amount of snow/water collected by the liner system. Snow that accumulates within the 

decontamination pad (e.g., overnight, over weekend, etc.) will be cleared by plowing/shoveling and placing 

the snow within an adjacent excavation area or area awaiting excavation, as needed for access. Water will 

be pumped from the decontamination pad sump, daily (or other appropriate frequency to maintain storage 

capacity) as it collects within the sump.  

                             

Comment 22 – Page 15 of 34, Section 6.3.10 Site Access Road:  The text indicates that the Old Red Spring 

access road is “anticipated” to be constructed by removing the existing soil and replacing it with a layer of 

woven geotextile and  crusher run stone. If the final construction details for this road have not been 

determined, state when the plans will be finalized. 

Response 22 – The access road will be constructed as indicated above, which is consistent with the EPA-

approved RD. Where the road crosses an existing 12-inch diameter natural gas main, a steel road plate will 

be placed over the ground surface before installing the crushed stone. The geotextile will not be needed at 

this crossing location.  

                             

Comment 23 – Page 15 of 34, Section 6.3.11 Grout Line:  Discuss what will happen with the grout line after 

construction activities have been completed. 

Response 23 – The grout line will be removed when the temporary entrance driveway to the Excelsior Springs 

Event Center paved parking lot is removed at the end of the project. The grout line will be cut into sections 

and transported for offsite disposal.  
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Comment 24 – Page 16 of 34, Section 6.3.12 Design Submittals:  Please add any additional design submittals 

during the course of construction to the overall construction schedule. 

Response 24 – The project schedule has been updated to include the anticipated timeframe for providing 

key design submittals, including: (1) the Project Operations Plan and initial schedule (provided to EPA in the 

RAWP on October 22, 2018); (2) revised figure (Figure 5-1) showing LRI’s proposed locations for 

decontamination facilities, field office/construction trailers, and equipment storage; (3) truck travel routes to 

and from the site (part of permit application approved by the City for “Street Opening and/or to Construct, 

Maintain or Repair within the Right-of-Way”); (4) Old Red Spring pavilion structure relocation plan; (5) 

laboratory submittals identifying the proposed geotechnical and analytical laboratories, laboratory 

qualifications, test procedures to be used, and turnaround times for reporting results. The updated project 

schedule is provided in Exhibit 4.  

Certain cut-sheets, records, and record drawings (e.g., survey drawings) will be included in selected weekly 

construction progress reports for information purposes. Additional submittals will be provided to EPA upon 

request. 

                             

Comment 25 – Page 16 of 34, Section 6.3.13 Project Signage:  Please reference Specification section 01 58 

13. Also include “no trespassing” signs. 

Response 25 – The signs to be installed by LRI fulfill the requirements of the EPA-approved RD (Specification 

Section 01 58 13) and are consistent with those presented during the October 18, 2018 pre-

construction meeting. The proposed sign shown at left, “Danger – Construction Area, 

Authorized Personnel Only”, which will be installed every 100 feet around the perimeter of 

the construction fence (and on each gate), is sufficiently clear that unauthorized personnel 

(trespassers) are not allowed within the fenced-off work area.  

                             

Comment 26 – Page 16 of 34, Section 6.3.14 Tree Clearing:  List the specialty subcontractor that will be 

responsible for tree clearing in this section and in Section 4.1 Major Subcontractors. 

Response 26 – The remaining trees in the Old Red Spring area will be cut and removed by LRI’s 

subcontractor, Earth Care of Ballston Spa, New York.  

                             

Comment 27 – Page 16 of 34, Section 6.4 Site Access Controls and Security, first paragraph: As discussed 

in the RD, please add in the last sentence that the fence around the banquet hall shall be restored to the 

original 6’ height after completion of the project. 

Response 27 – The existing fence along the boundary of the NMPC groundwater treatment building and 

Excelsior Springs Event Center will be raised to 10 feet high by adding a 4-foot temporary extension to the 

existing 6-foot high fence. No change is proposed because the requirement is clear in the EPA-approved RD 

(which LRI must follow) to remove the 4-foot fence extension during site restoration. 



11/13/18 

G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix A - RAMP\report.hw546015.2018-11-13.Saratoga_OU 2_Project Operations Plan Comment-Response (FINAL).docx 

Page 9 of 13 

                             

Comment 28 – Page 16 of 34, Section 6.4 Site Access Controls and Security, second bullet, Temporary 

Fencing:  Please add that temporary barriers will be placed around monitoring wells MW-ORS-01, MW-EPA-

07, and MW-SS-08-08 as shown on Design drawing G-107. Please also add that temporary barriers and/or 

visual markers will be placed to identify and protect existing manholes and catch basins within the work area 

(reference Design drawing C- 101). 

Response 28 – LRI is required to follow the EPA-approved RD, but they are not obligated to re-state all 

requirements of the RD in the Project Operations Plan. LRI will install the barriers cited above as required to 

protect the wells and drainage structures from potential damage. 

                             

Comment 29 – Page 15 of 34, Section 6.6 Odor and Vapor Control:  Discuss provisions for working with 

Rusmar Foam and BioSolve® in sub-freezing weather conditions. While the SDS’s indicate that performance 

of these products is not affected by temperature, BioSolve® may separate in freezing temperatures. 

Response 29 – As indicated on the Safety Data Sheet for BioSolve®, its freezing point is 28 degrees 

Fahrenheit, but there is no harm from the product freezing. The BioSolve® can be used once it thaws but may 

require stirring first. Rusmar Foam may also freeze near the same temperature as the BioSolve®. The Safety 

Data Sheet for Rusmar foam indicates that thawing will not cause changes in the product. Based on extensive 

past practice, LRI has had no issues working with the Rusmar Foam and BioSolve® in sub-freezing weather 

conditions. As a precautionary measure, LRI will store at least one drum of each product in the heated 

groundwater treatment building for use during potential extreme sub-freezing conditions. Be advised that 

volatile off-gassing and nuisance odors are typically less prevalent during such cold weather conditions, 

sometimes rendering use of these products unnecessary in freezing conditions. 

                             

Comment 30 – Page 19 of 34, Section 6.6.1 Odor and Vapor Control:  It is recommended that the CAMP 

approved as part of the RD be included as an Appendix to the work plan. At a minimum, references should 

be included.  In the 6th paragraph, discuss provisions for operating a power washer for minor odor and dust 

control in sub-freezing weather conditions. 

Response 30 – The Contractor is required to comply with the CAMP included as part of the EPA-approved 

RD, and it is not necessary for the Contractor to re-state all of the CAMP requirements. Dust generation is 

typically minimal in winter conditions in the Northeast because there is either frost on the ground or the ground 

surface is moist or wet. In additional, volatile organic vapors and nuisance odors are typically much lower in 

cold weather than in warm weather. Nonetheless, power washers will be available for use to apply a 

BioSolve®, foam, or water spray to control vapors/odors, as needed, during cold conditions. Power washers 

will be drained following use to avoid freeze up and allow next-day use during sub-freezing conditions. The 

power washers will be stored in an enclosed heated structure to defrost the lines, as needed.  
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Comment 31 – Page 20 of 34, Section 6.6.2 Dust Control, 6th paragraph and 3rd bullet:  Discuss provisions 

for water spraying for dust control in sub-freezing weather conditions. 

Response 31 – Water in the pressure washer lines does not typically freeze when a constant flow is 

maintained (e.g., similar to water in above-grade pipes used at downhill ski resorts for snowmaking). As 

discussed above, the need for applying a spray in sub-freezing conditions is less than in warm or hot 

conditions. In the unlikely event that a water spray were required and sprayer lines were freezer, a power/ 

washer with steam (heater) feature could be used.  

                             

Comment 32 – Page 21 of 34, Section 6.7 Community Air Monitoring:  It is unclear if the CAMP referenced 

in this paragraph is the Arcadis developed CAMP that was approved by EPA as part of the 100% RD. If this 

is an LRI developed CAMP that will be followed during construction, a copy has to be provided to EPA for 

review and approval. 

Response 32 – LRI will follow the CAMP included in the EPA-approved RD. LRI’s HASP simply highlights 

the requirements of that CAMP.  

                             

Comment 33 – Page 22 of 34, Section 6.8.1 Utility Protection:  It is unclear what provisions will be made to 

the water hydrant connection during winter. 

Response 33 – Refer to Response 3. 

                             

Comment 34 – Page 24 of 34, Section 6.10 Old Red Spring Pavilion Temporary Relocation:  In accordance 

with the RD, please add that following  completion of relocation and reinstallation of the pavilion, the sides 

and roof of the pavilion will be covered with tarp or polysheeting to protect the structure from potential grout 

splatter during ISS mixing. Orange construction fencing will be installed on the west side of the pavilion at the 

limits of the soil excavation area. 

Response 34 – The Contractor is required to comply with the EPA-approved RD, and it is not necessary for 

the Contractor to re-state all of the RD requirements. 

                             

Comment 35 – Page 24 of 34, Section 6.11 Old Red Spring Retrofitting:  Details such as how long grout will 

set before beginning development activities should be discussed, or the specifications that address these 

details should be referenced. 

Response 35 – The grout will be allowed to set for approximately 24 hours before well development begins. 

                             

Comment 36 – Page 26 of 34, Section 6.13 Excavation, Material handling, and staging approach:   
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6th bullet, surface soil:  Please revise the second sentence to indicate that surface soil containing PAHs at 

concentration exceeding unrestricted SCOs will be transported for disposal as non-hazardous waste and will 

not be staged for reuse. Please make note of archaeological monitoring as per RD Section 3.11.3. 

7th bullet, subsurface soil: Please indicate if soil below 2 feet bgs will be staged for future reuse or transported 

for off-site disposal. 

Response 36 – As a follow-up to discussions during the October 18, 2018 pre-construction meeting, surface 

soil may be reused as subsurface fill no closer than 2 feet bgs. The surface soil may be reused as subsurface 

fill instead of the existing subsurface fill (material currently at depths of between 2 to 4 feet bgs) because the 

latter contains brick and concrete debris that pose difficulties with grading and compaction during reuse. The 

existing surface soil has already been characterized and is anticipated to be appropriate for use as subsurface 

fill, below a demarcation layer at approximately 2 feet bgs. Based on available soil characterization data (refer 

to Figure 4 of the EPA-approval Remedial Design Work Plan [Arcadis, May 2014]), the analytical results for 

soil from the 0 to 2 foot depth interval are generally consistent with those from the 2 to 4 foot depth interval. 

Soil reuse is contingent upon further sampling and analysis to assess whether the results meet the 

groundwater protection SCOs for all constituents on the analyte list in 6 NYCRR Part 375-6.8(b) (see RD 

Section 3.14.1 and Specification Section 31 23 23). Re-use of the surface soil as subsurface fill will reduce 

the amount of imported backfill that would otherwise be required, thereby providing a “greener” remediation 

by limiting truck traffic and associated fuel consumption and emissions.  

Soil below a depth of 2 feet bgs will generally be transported for offsite disposal, unless large debris (concrete, 

brick) are encountered during removal of the top 2 feet of soil. In that case, some of the existing subsurface 

soil will be reused as subsurface fill to offset the volume of debris in the top 2 feet that would be segregated 

and transported for offsite disposal.  

                             

Comment 37 – Page 27 of 34, Section 6.14 In-Situ Solidification/Stabilization Plan:   

Third paragraph: It is unclear how the excavator bucket would be modified to allow for grout to flow into the 

bucket. 

Demolition of the 36” sewer that will be within the ISS work area is not discussed. 

Please indicate that excavation of material from various depths during mixing will be performed for visual 

observations. 

Last sentence: The frequency of ISS samples should be discussed or the appropriate section of the RD or 

appropriate specification (02 55 00 In-Situ Solidification/Stabilization) that discusses sample frequency should 

be referenced. This section indicates that a comprehensive ISS Implementation Plan will be submitted under 

separate cover. When will the plan be submitted and a copy of the final approved plan should be attached to 

the final Remedial Action Work Plan. 

Response 37 – Further details of the ISS process are below: 
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 The excavator bucket will be a “skeleton” bucket that will allow material 

to flow through the bucket. Refer to the photo at right.  

 The 36-inch diameter brick storm sewer will be demolished using the 

excavator bucket during ISS mixing operations. The brick will be 

broken up and homogenized in the monolith or portions of the brick 

may be removed, staged within excavation limits, and transported for 

offsite disposal in lieu of downsizing to incorporate into the monolith. 

 LRI will periodically excavate material from various depths during mixing to allow for visual observation 

by the Engineer and agency oversight staff to assess the extent of mixing. 

 ISS samples will be collected in accordance with the frequencies presented in RD Section 3.13.3 and 

Specification Section 02 55 00 (one sample for every 500 CY of treated material or at least one sample 

per day of ISS construction). 

 A comprehensive ISS Implementation Plan will be submitted under separate cover by mid-December 

2018 (approximately one month before the planned start of ISS) for information. The ISS Implementation 

Plan is outside the requirements of the Statement of Work included as Appendix D to the Consent Decree 

between NMPC and the United States (Civil No. 1:14-CV-1266[GTS/TWD], filed January 12, 2015). 

                             

Comment 38 – Page 27 of 34, Section 6.15 Jet Grouting:   

This section should indicate that work will be performed in accordance with the appropriate section(s) of the 

RD and Specification 31 323 23 Pressure Grouting Soil Stabilization. Please indicate the mix design for jet 

grouting. 

In the sixth paragraph, please describe the corrective actions that will be implemented or include a corrective 

action plan. 

Response 38 – Jet grouting will be performed in accordance with Section 3.10 of the RD and Specification 

Section 31 23 23 using the mix design developed during the PDI, which consists of 1.5:1 water to Portland 

cement ratio (by weight). Corrective actions, if needed, will be developed based on observations and specific 

circumstances encountered and will be discussed with and agreed upon by project team members from 

NMPC, Arcadis, EPA, and NYSDEC. 

                             

Comment 39 – Page 28 of 34, Section 6.16 Dewatering Plan:  Discuss provisions for conducting dewatering 

activities in sub-freezing weather conditions.  Specification 31 23 19 Dewatering and appropriate section(s) 

of the Remedial Action Work Plan should be reference for details. 

Response 39 – Refer to Response 4.  Also see Responses 9 and 21 for further information on dewatering/ 

pumping operations in sub-freezing weather conditions.  
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Comment 40 – Page 29 of 34, Section 6.17 Backfilling and Grading:  Reference Specification 31 23 23 Fill 

Materials for details and/or indicate that reused material from ORS must meet NYSDEC SCO’s for protection 

of groundwater. 

Response 40 – LRI is required to comply with all parts of the EPA-approved RD, but is not obligated to re-

state all requirements of the RD in the Project Operations Plan. Samples of proposed re-use soil will be 

collected and analyzed in accordance with the requirements of RD Section 3.14.1 and Specification Section 

31 23 23, and results must meet the NYSDEC’s groundwater protection SCOs in order for the soil to be re-

used as backfill. 

                             

Comment 41 – Page 30 of 34, Section 6.18.1 Site Restoration:  The Preliminary Schedule indicates that 

restoration of curbs and sidewalks will be conducted from 1-28-18 though 2-1-19. Discuss provisions for site 

restoration activities in sub-freezing weather conditions. As discussed in the RD, please clarify if the 10’ high 

fence around the banquet hall will be restored to 6’ high after completion of the project. 

Response 41 – Cold-weather concrete operations will follow ACI 306R. Refer to Response 27 regarding 

fence restoration (the 4-foot high extension will be removed from the existing 6-foot high fence per the RD 

and agreement between NMPC and Saratoga Restaurant Hospitality).   

                             

Comment 42 – Page 32 of 34, Section 6.20 Equipment Decontamination and Procedures:  It appears as 

though the second bullet under Personnel Contamination Reduction Zone should be under Equipment 

Contamination Reduction Zone. Also, the sentences in the second bullet don’t seem to be complete. 

Response 42 – The heading under the second bullet is hereby revised to “Personnel Decontamination Water”. 

The second sentence is hereby revised to: “All water used in decontamination will be pumped to a tank for 

storage pending characterization and proper offsite transportation and disposal”.  

                             

 

Exhibits:  

Exhibit 1 – Figure 5-1: OU-2 Conceptual Site Layout 
Exhibit 2 – Updated List of Major Subcontractors and Suppliers 
Exhibit 3 – Permit for Street Opening and/or to Construct, Maintain or Repair within the Right-of-Way 
Exhibit 4 – Project Schedule 



 

 

 

 

 

EXHBIT 1 
 

 

Figure 5-1: OU-2 Conceptual Site Layout 
  



Figure 5-1 
OU-2 Conceptual Site Layout 



 

 

 

 

 

EXHBIT 2 
 

 

Updated List of Major Subcontractors and Suppliers 
  



 Project Operations Plan Saratoga Springs – Operable Unit 2

LAND Remediation, Inc.  Page 8 of 34 

SECTION 4 – MAJOR SUBCONTRACTORS AND SUPPLIERS

4.1 LIST OF MAJOR SUBCONTRACTORS AND SUPPLIERS

The following provides a list of the various major subcontractors and suppliers that will be utilized over the course of 

the project: 

List of Major Subcontractors 

Name Role Contact Information 

Construction Drilling, Inc. (CDI) Jet Grouting 550 Ashland Street, North Adams, MA 01247 

Double LL Electric Electrician 46 Twin Channels Rd, Queensbury, NY 12804 

DDCue LLC Security Box 57, West Point, New York 10996 

NMB Survey Survey 20 Troy Ave., Wynantskill NY, 12198 

Construction Technology 

PW Laboratories, Inc 

Geotechnical Testing 4 Williams St, Ballston Lake, NY 12019 

6544 Fremont Rd., East Syracuse, NY 13057 

Driller Well Retrofitting TBD 

Cloverleaf Nurseries Landscaping 52 E Elmwood Rd, Menands, NY 12204 

Grouttech, Inc. Sewer Grouting 1350 Route 9, Gansevoort, NY 12831 

DelSignore Paving 42 Brick Church Rd # 1, Troy, NY 12180 

New York Leak Detection Utility Locating 4583 N St 5, Jamesville, NY 13078 

Partners 3rd Party Safety 4 Franklin Square, Saratoga Springs, NY 12866 

Ed Horn, PE Structural Engineer 115 Ruhle Rd., Ballston Spa, NY 12020 

Aztech Drilling/Coring 5 McCrea Hill Road, Ballston Spa, NY 12020 

List of Major Suppliers 

Name Role Contact Information 

Phoenix Environmental Laboratories Analytical Testing 587 East Middle Turnpike, Manchester, CT 06040 

Donnelly Construction, Inc. Signage/Traffic 155 Route 67, Mechanicville, NY 12118 

LaFarge Holcim Portland Cement Highway 9W, Catskill, NY 12414 

Ontario County Landfill C&D and Landfill 1879 State Route 5 And 20, Stanley, NY 14561 

Global Recycle Water Disposal 700 Richmond Street, East Taunton, MA 02718 

ESMI of NY Soil Disposal 304 Towpath Lane, Fort Edward, NY 12828 

Jointa Galusha Concrete/Flow Fill 269 Ballard Rd., Wilton, NY 12831 

Constantine Construction Clean Fill/Topsoil 564 Albany Shaker Rd, Loudonville, NY 12211 

Ron Allen Trucking Trucking Services 361 E Main St, Canajoharie, NY 13317 

Longhorn Trucking Trucking Services 6605 State Highway 5, Fort Plain, NY 13339 
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Permit for Street Opening and/or to Construct, Maintain or Repair 
within the Right-of-Way 
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Project Schedule 



ID Task 

Mode

Task Name Duration Start Finish Predecessors Resource Names

1 Award 1 day Mon 8/13/18 Mon 8/13/18

2 Pre-Mobilization Activities 115 days Mon 9/24/18 Fri 3/1/19

3 Pre-Mobilization Submittals, and Project Management 100 days Mon 9/24/18 Fri 2/8/19

4 Process Hazard Analysis 1 day Wed 10/10/18 Wed 10/10/18

5 Remedial Action Work Plan 16 days Mon 10/22/18 Mon 11/12/18

6 Geotechnical Laboratory Qualifications 1 day Mon 11/12/18 Mon 11/12/18

7 Public Water Testing Laboratory Qualifications 1 day Mon 11/12/18 Mon 11/12/18

8 Pre-Construction Building Survey 1 day Mon 10/22/18 Mon 10/22/18

9 Traffic Controls (Message Boards and Signage) 80 days Mon 11/12/18 Fri 3/1/19

10 Topographical Survey 2 days Mon 10/22/18 Tue 10/23/18

11 Utlity Location 2 days Mon 11/5/18 Tue 11/6/18

12 Mobilization 11 days Thu 11/8/18 Thu 11/22/18

13 Temporary Facilities 5 days Fri 11/9/18 Thu 11/15/18

14 Temporary Controls 4 days Mon 11/19/18 Thu 11/22/18

15 Jet Grout/ISS Mobilization 5 days Thu 11/8/18 Wed 11/14/18

16 Site Preparation Activities 137 days Thu 11/8/18 Fri 5/17/19

17 Fencing Reconfiguration for Access Driveway 1 day Thu 11/8/18 Thu 11/8/18

18 Raising Fence Between WTP and Event Center 2 days Tue 11/13/18 Wed 11/14/18

19 Erosion Control 1.5 days Tue 11/27/18 Wed 11/28/18

20 Site Clearing 1 day Mon 11/19/18 Mon 11/19/18

21 Installation of Grout Lines 2 days Tue 11/13/18 Wed 11/14/18

22 Temporary Roadway Construction and Decon Pad 2 days Thu 11/15/18 Fri 11/16/18 21

23 Staging Area Construction 2 days Thu 11/29/18 Fri 11/30/18

24 Vacuum Excavation for Utility Locations 3 days Wed 11/28/18 Fri 11/30/18 18

25 Vibration, Settlement and Crack Monitoring 100 days Wed 11/28/18 Tue 4/16/19

26 Asphalt Removal 1 day Thu 11/29/18 Thu 11/29/18

27 Excelsior Ave Road Closure 125 days Mon 11/26/18 Fri 5/17/19

28 Grouting Sewer 3 days Mon 12/10/18 Wed 12/12/18 24

29 Odor and Dust Controls 130 days Wed 11/28/18 Tue 5/28/19

30 Site Security 130 days Mon 11/26/18 Fri 5/24/19

31 Jet Grout 64 days Mon 11/12/18 Thu 2/7/19

32 Jet Grouting 40 days Mon 12/3/18 Fri 1/25/19

33 Jet Grout Spoils Management 40 days Mon 12/3/18 Fri 1/25/19 32SS

34 QA/QC Testing 40 days Mon 12/3/18 Fri 1/25/19 32SS

35 Vauum Excavation Jet Grout Holes 40 days Mon 12/3/18 Fri 1/25/19 32SS

36 Excavation and Backfilling of Jet Grout Area 10 days Fri 1/25/19 Thu 2/7/19

37 Old Red Spring 23 days Mon 12/10/18 Wed 1/9/19

38 Old Red Spring Relocation Plan 1 day Wed 11/28/18 Wed 11/28/18

39 Disconnect Old Red Spring 0.5 days Mon 12/10/18 Mon 12/10/18

40 Prepare Pavilion for Moving 5 days Mon 12/10/18 Mon 12/17/18 39

41 Move Pavilion 1 day Mon 12/17/18 Tue 12/18/18 40

42 Remove Concrete 0.5 days Tue 12/18/18 Tue 12/18/18 41

43 Direct Push Probes 1 day Wed 12/19/18 Wed 12/19/18 42

44 Drill Work Platform Construction 1 day Thu 12/20/18 Thu 12/20/18 43

45 Well Rehabilization 5 days Fri 12/21/18 Thu 12/27/18 44

46 Test Well 1 day Fri 12/28/18 Fri 12/28/18 45

47 New Concrete 3 days Mon 12/31/18 Wed 1/2/19 46

48 Replace Pavilion 5 days Thu 1/3/19 Wed 1/9/19 47

49 ISS 68 days Mon 1/21/19 Wed 4/24/19

50 Pre-ISS Excavation 3 days Fri 2/8/19 Tue 2/12/19 36

51 ISS and Pre-Cuting Soils 18 days Wed 2/13/19 Fri 3/8/19 50

52 QA/QC Testing 41 days Wed 2/13/19 Wed 4/10/19 51SS

53 Excavation and Backfilling 10 days Thu 4/11/19 Wed 4/24/19 52

54 Site Restoration 45 days Mon 3/4/19 Fri 5/3/19

55 Curbs and Sidewalks 5 days Mon 3/4/19 Fri 3/8/19

56 Paving Excelsior and Driveway 5 days Mon 4/15/19 Fri 4/19/19

57 Topsoil 4 days Mon 4/15/19 Thu 4/18/19

58 Seed and Plantings 2 days Fri 4/19/19 Mon 4/22/19 57

59 Paving Church Parking Lot 5 days Mon 4/22/19 Fri 4/26/19 56

60 Paving Multi-Use Trail 3 days Mon 4/29/19 Wed 5/1/19 59

61 Striping 2 days Thu 5/2/19 Fri 5/3/19 60

62 Transportation and Disposal 108 days Mon 12/17/18 Wed 5/15/19

63 ISS/Jet Grout Demob 7 days Fri 3/8/19 Mon 3/18/19

64 Demobilization and Final Cleanup 5 days Mon 5/6/19 Fri 5/10/19 60

M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M W F S T T S M
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ACRONYMS AND ABBREVIATIONS 
ANSI American National Standards Institute 

ASP Analytical Services Protocol 

ASTM American Society of Testing and Materials 

BFB bromofluorobenzene 

bgs below ground surface 

BOD biological oxygen demand 

BTEX benzene, toluene, ethylbenzene, and xylenes 

ºC degrees Celsius 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CF calibration factor 

CLP Contract Laboratory Program 

COC chain-of-custody 

COD chemical oxygen demand 

CVAA cold vapor atomic absorption 

CY cubic yards 

DFTPP decafluorotriphenylphosphine 

DNAPL dense non-aqueous phase liquid 

DO dissolved oxygen 

DQI data quality indicator 

DQO data quality objective 

DUSR Data Usability Summary Report 

EDD electronic data deliverable 

EPA United States Environmental Protection Agency 

ERT Environmental Response Team 

GC/ECD gas chromatography/electron capture detectors 

GC/MS gas chromatography/mass spectrometry 

HASP health and safety plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

IC institutional control 
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ICP-AES inductively coupled plasma – atomic emission spectrometry  

ID identification 

IDW investigation-derived waste 

ISS in-situ solidification 

L liter 

LCS laboratory control sample 

LCSD laboratory control sample duplicate 

LPS Loss Prevention SystemTM 

MDL method detection limit 

mg/kg milligram per kilogram 

mg/L milligram per liter 

MGP manufactured gas plant 

mL milliliter 

MS matrix spike 

MSD matrix spike duplicate  

NA Not Applicable/Available 

µg/L microgram per liter 

NELAP National Environmental Laboratory Accreditation Program 

NMPC Niagara Mohawk Power Corporation 

NPL National Priorities List 

NYSDEC New York State Department of Environmental Conservation 

NYSDOH New York State Department of Health 

PCBs polychlorinated biphenyls 

PDI Pre-Design Investigation 

QAPP Quality Assurance Project Plan 

QA/QC quality assurance/quality control 

RA Remedial Action 

RAO Remedial Action Objective 

RDWP Remedial Design Work Plan 

RF response factor 

RI/FS Remedial Investigation/Feasibility Study 
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RL reporting limit 

ROD Record of Decision 

RPD relative percent difference  

RPM Remedial Project Manager 

RRF relative response factor 

RSD relative standard deviation 

SAP Sampling and Analysis Plan 

SMP Site Management Plan 

SOP Standard Operating Procedure 

Spa Steel Spa Steel Products Company, Inc. 

SVOCs semi-volatile organic compounds 

TAL  Target Analyte List 

TBD to be determined 

TCLP toxicity characteristic leaching procedure 

TCL Target Compound List 

VOCs volatile organic compounds 

%D percent difference 

%R percent recovery 
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1 INTRODUCTION 
This Quality Assurance Project Plan (QAPP) has been developed to meet the requirements of the 
activities to be performed consistent with the selected remedies for the Operable Unit 2 Project Area (OU 
2 Project Area) of the Niagara Mohawk Power Corporation (NMPC) Superfund Site located in Saratoga 
Springs, New York. It provides details on the sampling, parameters, methods of analysis, quality 
assurance/quality control (QA/QC) requirements and data validation.   

The activities at the OU 2 Project Area include the completion of a pre-design investigation (PDI) to 
support the development of a detailed, comprehensive Remedial Design to implement the remedy 
described in the Record of Decision (ROD) issued by the United States Environmental Protection Agency 
(EPA) on March 29, 2013. NMPC, EPA, New York State Department of Environmental Conservation 
(NYSDEC), New York State Department of Health (NYSDOH), and Arcadis of New York, Inc. (Arcadis) 
will participate jointly in the implementation of the PDI and Remedial Action (RA) activities described in 
this document. NMPC has the ultimate responsibility for implementing the activities described in this 
document. PDI and RA activities will be implemented in general compliance with this plan. 

1.1 Development of the QAPP 
As described on EPA’s Quality System Website (http://www.epa.gov/QUALITY/qapps.html), the purpose 

of a QAPP is to: (1) document the planning, implementation and assessment procedures for a project, as 
well as specific quality assurance and quality control activities; and (2) integrate the technical and quality 
aspects of the project to provide a "blueprint" for obtaining the type and quality of environmental data and 
information needed for a specific decision or use. 

In March 2005, the Intergovernmental Data Quality Task Force developed a policy and guidance 
document to fulfill the project-specific requirements of Part B of American National Standards 
Institute/American Society for Quality Control (ANSI)/ASCQ E4, to ensure that Federal departments and 
agencies produce consistent QAPPs that reflect a systematic planning approach to collection and use of 
environmental data. That guidance document—the Uniform Federal Policy for Quality Assurance Project 
Plans (UFP-QAPP) Manual V1, March 2005 (EPA 2005a)—was followed in the development of this 
QAPP. Additionally, the provisions of this QAPP were compared to the Minimum QA/QC Activities 
identified in the UFP-QAPP. 

1.2 Project Setting and History 
The NMPC Superfund Site (the Site) is located in Saratoga Springs, New York. The Site includes: (1) an 
OU 1 Project Area (OU 1), selected by EPA in a 1995 ROD and amended by a 2001 Explanation of 
Significant Differences (ESD); (2) the OU 2 Project Area (described below); and (3) all areas where 
hazardous substances migrating from the NMPC (also known as the National Grid) Property have come 
to be located or may migrate, and areas very close to the contamination that are necessary for 
implementation of remedial work. The Site location and surrounding properties are shown on Figure 1. 

As shown on Figure 1, the OU 2 Project Area occupies approximately 0.5 acres. It is bounded to the north 
by a property formerly owned by Spa Steel Products Company, Inc. (Spa Steel) and the NMPC Property, 
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to the south by High Rock Avenue, to the east by Warren Street, and to the west by property owned by 
The Mill, LLC (a remediated and delisted NYSDEC inactive hazardous waste site, number 546036, 
known as the Van Raalte Knitting Mill Site). Figures showing the OU 2 Project Area are included in the 
Feasibility Study Report (Arcadis 2012). The OU 2 Project Area consists of the following: (1) a portion of 
Excelsior Avenue; (2) a grass-covered parcel owned by the City of Saratoga Springs that contains and 
active bedrock groundwater well known as the Old Red Spring Well and an associated pavilion 
(collectively referred to as the Old Red Spring Area); and (3) a small portion of a paved parking lot for a 
commercial business property owned by The Mill, LLC located west of the Old Red Spring Area. 

Beginning in 1868, gas for use in lighting and heating was manufactured from coke, coal, and petroleum 
oils at a manufactured gas plant (MGP) facility on the NMPC Property. Gas manufacturing operations 
continued at this location until 1929. The early gas production operations generated a dense, oily liquid 
known as coal tar and other waste materials, which were by-products of the gas production process. 
These wastes which contain hazardous substances were disposed of at various locations on the NMPC 
Property. MGP operations resulted in areas of soil, sediment, and groundwater impacts. 

In 1982, NMPC notified EPA that the NMPC Property was once the location of a MGP facility and that 
NMPC’s corporate predecessors disposed of coal tar on the NMPC Property. Based on findings of 
environmental studies conducted at the NMPC Property, EPA proposed the Site for inclusion in the 
National Priorities List (NPL) in June 1988, and subsequently placed it on the NPL on February 21, 1990. 
In September 1989, EPA entered into and Administrative Order on Consent requiring NMPC to conduct a 
remedial investigation/feasibility study (RI/FS) to determine the nature and extent of contamination at the 
NMPC Property and to evaluate cleanup alternatives. Information provided by this RI/FS was used as 
part of the basis for the Operable Unit 1 ROD, which was issued in September 1995.  

On May 15, 1997, a CD between the United States and NMPC was entered by the U.S. District Court for 
the Northern District of New York. The objectives of the CD were for NMPC to implement the 1995 
Operable Unit 1 ROD pursuant to the CD and an attached Statement of Work, to draft a work plan for 
approval by EPA to implement the remedy selected in the 1995 ROD, and to reimburse EPA for its 
response costs. 

In September 2001, an Explanation of Significant Differences (ESD) was signed, which described 
changes to the September 1995 ROD. The ESD modified the cleanup approach for a property known as 
the former Skating Rink property and properties containing a section of an abandoned brick storm sewer. 
The ESD also required that a historic brick Round House located on the NMPC Property be moved and 
preserved. 

In July 2006, additional impacted subsurface soil and groundwater were identified on an adjacent 
property known as the former Spa Steel Property, west of a barrier wall erected to contain contamination 
on the NMPC Property. Several investigations were performed at the Spa Steel Property, and a sheetpile 
wall and impermeable cap to contain contamination on a section of this property were constructed in April 
2008. 

EPA’s Environmental Response Team evaluated the extent of impacts south of the former Spa Steel 

Property in July 2006. NMPC performed subsequent investigations from February 2008 through 
November 2009 to evaluate the extent of soil and groundwater impacts. A feasibility study was prepared 
to evaluate cleanup alternatives and was finalized in July 2012. Following submittal of the Feasibility 
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Study Report (Arcadis, 2012) (the “FS Report”), the EPA designated the newly discovered impacted area 
as the OU 2 Project Area of the NMPC Site. As designated by the March 29, 2013 ROD, the OU 2 Project 
Area includes contaminated subsurface soil and groundwater in an approximately 0.5 acre area that 
consists of a section of Excelsior Avenue, a section of a paved parking lot for a commercial business 
owned by The Mill, LLC, and a small green space that includes the Old Red Spring Well and an 
associated pavilion. 

1.3 Applicability of the QAPP 
This QAPP supports the PDI to be conducted at the OU 2 Project Area during the Remedial Design 
phase of the project. Detailed descriptions of the work activities and descriptions of the specific activities 
necessary to facilitate the development of the Remedial Design will be presented in a Remedial Design 
Work Plan (RDWP). PDI activities are anticipated to include: 

• PDI Task 1 – OU 2 Project Area survey 
• PDI Task 2 – Subsurface utility location 
• PDI Task 3 – Subsurface soil investigation 
• PDI Task 4 – Groundwater investigation 
• PDI Task 5 – Groundwater modeling 
• PDI Task 6 – Old Red Spring evaluation 
• PDI Task 7 – Ecological survey 

This QAPP also supports the remedial activities to be conducted for the OU 2 Project Area. Anticipated 
work activities to be conducted during the RA may include the following principal design tasks: 

• Design Task 1 – Soil excavation and handling 
• Design Task 2 – In-Situ soil solidification 
• Design Task 3 – Subsurface barrier wall construction 
• Design Task 4 – Subsurface mat construction 
• Design Task 5 – Enhanced groundwater bioremediation 
• Design Task 6 – Waste management 
• Design Task 7 – Backfilling and site restoration 

1.4 Remedial Action Objectives 
Remedial action objectives (RAOs) established for OU 2 Project Area are defined in the ROD. RAOs are 
specific goals to protect human health and the environment. The RAOs presented in the ROD consist of 
the following: 

• RAO 1 – Eliminate the migration of contaminants within the subsurface soils and further into 
groundwater. 

• RAO 2 – Remove, treat, or contain principal threat waste. 
• RAO 3 – Protect human health by preventing exposure to contaminated soil, groundwater, and soil 

vapor. 
• RAO 4 – Restore shallow groundwater to levels that meet state and federal standards within a 

reasonable time. 
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2 DOCUMENT OVERVIEW 
The UFP-QAPP guidance includes a series of 37 worksheets that can be used to present the critical 
information required in a QAPP. This QAPP has been developed using these worksheets to “ensure 

consistent content and presentation of information in a project-specific QAPP and streamline the review 
of QAPPs by regulators and others”. This QAPP provides information associated with the following four 

key topics: 

• Project Management and Objectives 
• Measurement and Data Acquisition 
• Assessment and Oversight 
• Data Review 

Several attachments are also included with this QAPP, including:  

• Laboratory quality assurance management plans  
• Laboratory standard operating procedures (SOPs) 
• Laboratory certifications 
• Chain of custody form 
• Arcadis SOPs 

When elements required by the UFP-QAPP are present in other documents (e.g., SOPs), careful cross-
referencing of these other documents can be used in lieu of repeating information, in accordance with the 
UFP-QAPP. Following this guidance, this QAPP references other supporting documents, including the 
RDWP. These planning documents are companion documents to this QAPP.  
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Quality Assurance Project Plan Worksheet #2 – Quality Assurance Project Plan Identifying Information 
Site Name/Project Name: Niagara Mohawk Superfund Site, Operable Unit 2 Project Area 

Site Location: Saratoga Springs, New York 

Site Number/Code: NYD980664361 

Operable Unit: Operable Unit 2 

Contractor Name: Arcadis of New York, Inc. 

Contractor Number: NA 

Contract Title: NA 

Work Assignment Number: NA 

Identify guidance used to prepare Quality Assurance 
Project Plan (QAPP): 

Uniform Federal Policy for Quality Assurance Project Plans, Manual V1 (2005) 

Identify regulatory program: Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

Identify approval entity: 
 

EPA Region 2 

Indicate whether the QAPP is a generic or a project-
specific QAPP? 

This is a project-specific QAPP, which addresses the requirements of the Remedial 
Design. This QAPP may be updated, as required, for future work at the Operable Unit 2 
Project Area. 

List dates of scoping sessions that were held:  NA 

 

 

 

 

 

List dates and titles of QAPP documents written for 
previous site work, if applicable: 

Quality Assurance Project Plan, BBL, 2001. 

Quality Assurance Project Plan, Arcadis, 2014. 
List organizational partners (stakeholders) and 
connection with lead organization: 

NMPC, EPA Region 2, NYSDEC, NYSDOH, and Arcadis 

List data users: NMPC, EPA Region 2, NYSDEC, NYSDOH, and Arcadis 

Lead organization’s Program Manager: 
 
 
 
 
 
 

Maria Jon, EPA Region 2, Remedial Project Manager (RPM) 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

Project Management and Objectives 
2.1  Title and Approval Page - Title and Approval Page Worksheet #1 Title and Approval Page 
2.2 Document Format and Table of Contents 

2.2.1 Document Control Format 
2.2.2 Document Control Numbering System 
2.2.3 Table of Contents 
2.2.4 QAPP Identifying Information 

- Table of Contents 
- QAPP Identifying Information 
 

The Table of Contents is provided following the 
QAPP cover page 
 
Worksheet #2 QAPP Identifying Information  
 

2.3 Distribution List and Project Personnel Sign-Off 
Sheet 
2.3.1 Distribution List 
2.3.2 Project Personnel Sign-Off Sheet 

- Distribution List 
- Project Personnel Sign-Off Sheet 

Worksheet #3 Distribution List and Worksheet 
#4-1 through 4-4 Project Personnel Sign-Off 

2.4 Project Organization 
2.4.1 Project Organizational Chart 
2.4.2 Communication Pathways 
2.4.3 Personnel Responsibilities and Qualifications 
2.4.4 Special Training Requirements and 

Certification 

- Project Organizational Chart 
- Communication Pathways 
- Personnel Responsibilities and 

Qualifications Table 
- Special Personnel Training 

Requirements Table 

Worksheet #5 Project Organization Chart, 
Worksheet #6 Communication Pathways, 
Worksheet #7 Personnel Responsibilities and 
Qualifications, and Worksheet #8 Special 
Personnel Training Requirements 

2.5 Project Planning/Problem Definition 
2.5.1 Project Planning (Scoping) 
2.5.2 Problem Definition, Site History and 

Background 
    

- Project Planning Session 
Documentation (including data needs 
tables) 

- Project Scoping Session Participants 
Sheet 

- Problem Definition, Site History and 
Background 

- Site Maps (historical and present) 

Worksheet #9 Project Team Planning Sessions 
Participants Sheet and Worksheet #10 Problem 
Definition for Project Data Quality Objectives 
(DQOs) 
 
Site setting and background and information 
regarding the project DQOs will be identified in 
the Remedial Design Work Plan. 
 
Site maps are located in the Final Remedial 
Design. 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

2.6 Project Quality Objectives and Measurement 
Performance Criteria 
2.6.1 Development of Project Quality Objectives 

Using the Systematic Planning Process 
2.6.2 Measurement Performance Criteria 

- Site-Specific Project Quality Objectives  
- Measurement Performance Criteria 

Table 

Worksheet #11 Project Quality 
Objectives/Systematic Planning Process 
Statements and Worksheet #12-1 through #12-
15 Measurement Performance Criteria for 
project analytes. 
 

2.7 Secondary Data Evaluation - Sources of Secondary Data and 
Information 

- Secondary Data Criteria and Limitations 
Table  

Worksheet #13 Secondary Data Criteria and 
Limitations 
 
 

2.8 Project Overview and Schedule 
2.8.1 Project Overview 
2.8.2 Project Schedule 

- Summary of Project Tasks 
- Reference Limits and Evaluation Table 
- Project Schedule/Timeline Table 

Worksheet #14 Summary of Project Tasks, 
Worksheet #15-1 through #15-5 Reference 
Limits and Evaluation for specific monitoring 
activities and Worksheet #16 Project 
Schedule/Timeline 
 
Details concerning the project schedule will be 
presented in the RDWP. 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

Measurement/Data Acquisition 
3.1 Sampling Tasks 

3.1.1 Sampling Process Design and Rationale 

3.1.2 Sampling Procedures and Requirements 

3.1.2.1 Sampling Collection Procedures 

3.1.2.2 Sample Containers, Volume and 
Preservation 

3.1.2.3 Equipment/Sample Containers 
Cleaning and Decontamination 
Procedures 

3.1.2.4 Field Equipment Calibration, 
Maintenance, Testing and Inspection 
Procedures 

3.1.2.5 Supply Inspection and Acceptance 
Procedures 

3.1.2.6 Field Documentation Procedures 

- Sampling Design and Rationale 

- Sample Location Map 

- Sampling Locations and 
Methods/Standard Operating Procedure 
(SOP) Requirements Table 

- Analytical Methods/SOP Requirements 
Table 

- Field Quality Control (QC) Sample 
Summary Table 

- Sampling SOPs 

- Project Sampling SOP References 
Table 

- Field Equipment Calibration, 
Maintenance, Testing and Inspection 
Table 

Worksheet #17 Sampling Design and Rationale, 
Worksheet #18 Sampling Locations and 
Methods/SOP Requirements for the project, 
QAPP Worksheet #19 Analytical SOP 
Requirements (Sample Containers Preservation 
and Holding Times), Worksheet #20 Sample 
Quantities and Control Frequencies, Worksheet 
#21 Field Sampling SOP References and 
Worksheet #22 Field Equipment Calibration, 
Maintenance, Testing and Inspection 

Details concerning the sampling design and 
rationale is included in the Final Remedial 
Design. 
 
The analytical SOPs can be found in 
Attachment 1 to this QAPP 
 
Details concerning the field sampling 
procedures are presented in the Performance 
Sampling, Monitoring, and Reporting Plan and 
the field sampling SOPs (Attachment 3) 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

3.2 Analytical Tasks 
3.2.1 Analytical SOPs 
3.2.2 Analytical Instrument Calibration Procedures 
3.2.3 Analytical Instrument and Equipment 

Maintenance, Testing and Inspection 
Procedures 

3.2.4 Analytical Supply Inspection and Acceptance 
Procedures 

- Analytical SOPs 
- Analytical SOP References Table 
- Analytical Instrument Calibration Table 
- Analytical Instrument and Equipment 

Maintenance, Testing and Inspection 
Table 

Worksheet #23 Analytical SOP References, 
Worksheet #24 Analytical Instrument Calibration 
and Worksheet #25 Analytical Instrument and 
Equipment Maintenance, Testing and Inspection 
 
The analytical SOPs can be found in 
Attachment 1 
 

3.3 Sample Collection Documentation, Handling, 
Tracking and Custody Procedures 
3.3.1 Sample Collection Documentation 
3.3.2 Sample Handling and Tracking System 
3.3.3 Sample Custody 

- Sample Collection Documentation 
Handling, Tracking and Custody SOPs 

- Sample Container Identification 
- Sample Handling Flow Diagram 
- Example Chain-of-Custody (COC) Form 

and Seal 

Worksheet #26 Sample Handling System and 
Worksheet #27 Sample Custody Requirements 
 
Details concerning the field sampling 
procedures are presented in the Performance 
Sampling, Monitoring, and Reporting Plan and 
the field sampling SOPs (Attachment 3) 
 
An example of the COC form can be found in 
Attachment 2 to this QAPP 
 

3.4 Quality Control Samples 
3.4.1 Sampling Quality Control Samples 
3.4.2 Analytical Quality Control Samples 

- QC Samples Table 
- Screening/Confirmatory Analysis 

Decision Tree 

Worksheet #28-1 through #28-15 present QC 
sample information for project analytes 

3.5 Data Management Tasks 
3.5.1 Project Documentation and Records 
3.5.2 Data Package Deliverables 
3.5.3 Data Reporting Formats 
3.5.4 Data Handling and Management 
3.5.5 Data Tracking and Control 

- Project Documents and Records Table 
- Analytical Services Table 
- Data Management SOPs 
 

Worksheet #29 Project Documents and Records 
and Worksheet #30 Analytical Services 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

Assessment/Oversight   
4.1 Assessments and Response Actions 

4.1.1 Planned Assessments 
4.1.2 Assessment Findings and Corrective Action 

Responses 

- Assessments and Response Actions 
- Planned Project Assessments Table 
- Audit Checklists 
- Assessment Findings and Corrective 

Action Responses Table 

Worksheet #31 Planned Project Assessments 
and Worksheet #32 Assessment Findings and 
Corrective Action Responses 
 
 

4.2 QA Management Reports - QA Management Reports Table Worksheet #33 QA Management Reports 
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Quality Assurance Project Plan Worksheet #2  
Quality Assurance Project Plan Identifying Information 

 Required QAPP Element(s) and Corresponding 
QAPP Section(s)  
(per Uniform Federal Policy QAPP 2005) 

Required Information Crosswalk to Related Information and 
Documents 

Data Review 
5.1 Overview   
5.2 Data Review Steps 

5.2.1 Step I: Verification 
5.2.2 Step II: Validation 

5.2.2.1 Step IIa Validation Activities 
5.2.2.2 Step IIb Validation Activities 

5.2.3 Step III: Usability Assessment 
5.2.3.1 Data Limitations and Actions from 

Usability Assessment  
5.2.3.2 Activities 

- Verification (Step I) Process Table 
- Validation (Steps IIa and IIb) Process 

Table 
- Validation (Steps IIa and IIb) Summary 

Table 
- Usability Assessment 

Worksheet #34 Verification (Step I) Process, 
Worksheet #35 Validation (Steps IIa and IIb) 
Process, Worksheet #36 Validation (Steps IIa 
and IIb) Summary and Worksheet #37 Usability 
Assessment 

5.3 Streamlining Data Review 
5.3.1 Data Review Steps to be Streamlined 
5.3.2 Criteria for Streamlining Data Review 
5.3.3 Amounts and Types of Data Appropriate for 

Streamlining 

None NA 
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Quality Assurance Project Plan Worksheet #3 – Distribution List 

Quality Assurance 
Project Plan (QAPP) 

Recipients 
Title Organization 

Telephone 
Number 

Fax Number E-mail Address 
Document 

Control 
Number 

Gerald Cummins Project Manager NMPC 315 428 6073 - - Gerald.Cummins@nationalgrid.com SFMGP(OU2)-
QAPP-0 

Maria Jon Remedial Project 
Manager EPA Region 2 212 637 3967 - - Jon.maria@epa.gov SFMGP(OU2)-

QAPP-0 

Scott Deyette Project Manager NYSDEC 518 402 9794 - - scott.deyette@dec.ny.gov SFMGP(OU2)-
QAPP-0 

Scarlett McLaughlin Public Health 
Specialist NYSDOH 518 402 7860 518 402 7859 scarlett.mclaughlin@health.ny.gov SFMGP(OU2)-

QAPP-0 

Terry Young Engineer of Record Arcadis 315 671 9478 315 449 4111 Terry.young2@arcadis.com SFMGP(OU2)-
QAPP-0 

John Brussel Project Manager Arcadis 315 671 9441 315 449 4111 John.brussel@arcadis.com SFMGP(OU2)-
QAPP-0 

Matthew Hysell Task Manager Arcadis 315 671 9189 315 449 4111 Matt.hysell@arcadis.com SFMGP(OU2)-
QAPP-0 

Dennis Capria 
Project Quality 

Assurance 
Coordinator 

Arcadis 315 671 9299 315 446 4111 Dennis.capria@arcadis.com SFMGP(OU2)-
QAPP-0 
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Quality Assurance Project Plan Worksheet #3 – Distribution List 

Quality Assurance 
Project Plan (QAPP) 

Recipients 
Title Organization 

Telephone 
Number 

Fax Number E-mail Address 
Document 

Control 
Number 

Bobbi Aloisa 
Director of Client 

Services 

Phoenix 
Environmental 
Laboratories 

860 645 8728 -- bobbi@phoenixlabs.com SFMGP(OU2)-
QAPP-0 

Tom Joslin 
Manager Technical 

Services 
Construction 
Technology 

518 399 1848 518 399 1913 constructiontech@live.com SFMGP(OU2)-
QAPP-0 

Patrick Edmiston Laboratory Manager PW Laboratories 315 437 1420 315 437 1752 pwlabsinc@hotmail.com SFMGP(OU2)-
QAPP-0 

Will Lindheimer Project Manager 
Land 

Remediation 
518 766 4105 - - wpl@land-remediation.com SFMGP(OU2)-

QAPP-0 

Keith Decker Project Director 
Land 

Remediation 
518 766 4105 - - kad@land-remediation.com SFMGP(OU2)-

QAPP-0 

Mark Patterson Site Supervisor 
Land 

Remediation 
518 766 4105 - - mtp@land-remediation.com SFMGP(OU2)-

QAPP-0 

 
Note:  Copies of the QAPP will be distributed to the individuals listed above. The copies will include the following documents:  QAPP and any 
subsequent QAPP revisions and addenda. 
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Quality Assurance Project Plan Worksheet #4-1 – Project Personnel Sign-Off (Arcadis) 

Organization/Project 
Personnel 

Title 
Telephone 

Number 
Signature Date 

Terry Young Engineer of Record 315 671 9478   

John Brussel Project Manager 315 671 9441   

Matthew Hysell Task Manager 315 671 9189   

Dennis Capria Quality Assurance 
Coordinator 

315 671 9299   

 
Note:  The project personnel sign-off table above documents key project personnel who have read the applicable sections of and will 
perform required activities in accordance with the QAPP. 
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Quality Assurance Project Plan Worksheet #4-2 – Project Personnel Sign-Off (Phoenix Environmental Laboratories) 

Organization/Project 
Personnel 

Title 
Telephone 

Number 
Signature Date 

Bobbi Aloisa 
Laboratory Project 

Manager 
860 645 1102 

  

Kathleen Cressia 
Laboratory Quality 

Assurance Manager 
860 645 1102 

  

 
Note:  The project personnel sign-off table above documents key project personnel who have read the applicable sections of and will perform 
the tasks as described in the QAPP. 
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Quality Assurance Project Plan Worksheet #4-3 – Project Personnel Sign-Off (Construction Technology) 

Organization/Project 
Personnel 

Title 
Telephone 

Number 
Signature Date 

Tom Joslin 
Manager Technical 

Services 
518 399 1848 

  

 
Note:  The project personnel sign-off table above documents key project personnel who have read the applicable sections of and will perform 
the tasks as described in the QAPP. 
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Quality Assurance Project Plan Worksheet #4-4 – Project Personnel Sign-Off (PW Laboratories) 

Organization/Project 
Personnel 

Title 
Telephone 

Number 
Signature Date 

Patrick Edmiston Laboratory Manager 315 437 1420   

 
Note:  The project personnel sign-off table above documents key project personnel who have read the applicable sections of, and will perform 
the tasks as described in the QAPP. 
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Quality Assurance Project Plan Worksheet #4-5 – Project Personnel Sign-Off (LAND Remediation, Inc.) 

Organization/Project 
Personnel 

Title 
Telephone 

Number 
Signature Date 

Will Lindheimer Project Manager 518 766 4105   

Keith Decker Project Director 518 766 4105   

Mark Patterson Site Supervisor 518 766 4105   

 
Note:  The project personnel sign-off table above documents key project personnel who have read the applicable sections of, and will perform 
the tasks as described in the QAPP. 
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Worksheet #5: Project Organization Chart 
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QAPP Worksheet #6 – Communication Pathways 

Communication 
Drivers 

Responsible 
Entity 

Name Phone Number Procedure (e.g., Timing, Pathways, Documentation) 

Point of Contact with 
EPA Project Manager 

Project Manager Gerald Cummins 
NMPC 

315 428 6073 Will provide copies of all project documents to EPA, NYSDEC, and 
NYSDOH Representatives 

Manage all Project 
Phases 

Project Manager John Brussel  
Arcadis 

315 671 9441 Will serve as the Arcadis liaison to NMPC. 

Task Manager Matthew Hysell 
Arcadis 

315 671 9189 

Coordinate Field 
Program 

Field Team 
Leaders 

Matthew Hysell 
Arcadis 

Mike Flynn 
Arcadis 

315 671 9189 
 

413 281 5886 

To be notified by field personnel of field-related questions or 
problems by phone or e-mail by close-of-business (COB) the next 
business day. Documentation may include daily quality control 
report, field change request, corrective action report, and audit 
report. Site Supervisor Mark Patterson 

LRI 
518 766 4105 

QAPP changes in the 
field 

Project QA 
Coordinator 

Dennis Capria 
Arcadis 

315 671 9299 To be notified by Arcadis Field Team Managers of any changes to 
QAPP made in the field and the reasons by phone or e-mail within 
two business days. Will promptly notify the Project Manager of any 
such changes. Documentation may include field change request and 
corrective action report. 

Reporting Lab Data 
Quality Issues 

Laboratory 
Project Manager 

Bobbi Aloisa 
Phoenix 

Environmental 
Laboratories 

860 645 8728 Will report all QA/QC issues with project field samples to Project 
Manager and Project QA Manager within two business days. 
Documentation may include corrective action report. 
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QAPP Worksheet #6 – Communication Pathways 

Communication 
Drivers 

Responsible 
Entity 

Name Phone Number Procedure (e.g., Timing, Pathways, Documentation) 

Reporting Lab Data 
Quality Issues 

Manager 
Technical 
Services 

Tom Joslin 
Construction 
Technology 

518 399 1848 Will report all QA/QC issues with project field samples to Project 
Manager and Project QA Manager within two business days. 
Documentation may include corrective action report. 

Reporting Lab Data 
Quality Issues 

Laboratory 
Manager 

Patrick Edmiston 
PW Laboratories 

315 437 1420 Will report all QA/QC issues with project field samples to Project 
Manager and Project QA Manager within two business days. 
Documentation may include corrective action report. 

Field and Analytical 
Corrective Actions 

Project QA 
Coordinator 

Dennis Capria 
Arcadis 

315 671 9299 Will evaluate the need for corrective action for field and analytical 
issues in conjunction with the Project Manager, the Field Team 
Managers or the Laboratory QA Manager, as appropriate. 
Documentation may include field change request and corrective 
action report. 

Release of Analytical 
Data 

Project QA 
Coordinator 

Dennis Capria 
Arcadis 

315 671 9299 Will approve release of final analytical data following completion of 
validation. 

QAPP Amendments Project QA 
Coordinator 

Dennis Capria 
Arcadis 

315 671 9299 Will approve major changes to the QAPP in conjunction with the 
Project Manager and EPA Project Manager before the changes are 
implemented. Documentation may include field change request and 
corrective action report. 

Construction Stop Work - - All Personnel - -  All onsite personnel have the authority to stop work if unsafe work 
conditions are observed. A discussion of the stop work will be 
discussed in the daily and/or weekly construction meetings and 
documented in the weekly construction meeting minutes, as needed. 

Initiation of Correction 
Action 

Project Manager 
 

 

John Brussel  
Arcadis 

315 671 9441 
 
 

The Project Manager communicates with the EPA, NYSDEC, 
NYSDOH, and all applicable contractor personnel within 24 hours of 
stop work, with confirmation e-mail.  
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QAPP Worksheet #7 – Personnel Responsibilities and Qualifications 

Name Title Organizational Affiliation Education and Experience Qualifications 

Maria Jon Remedial Project Manager USEPA Region 2 Designated as the EPA's Project Manager 

Scott Deyette Project Manager NYSDEC Representative for the State agency 

Scarlett McLaughlin Public Health Specialist NYSDOH Representative for the State agency 

Gerald Cummins Project Manager NMPC Representative for responsible party 

Terry Young Engineer of Record Arcadis B.S., Civil engineering; 29 years of experience 

John Brussel Project Manager Arcadis B.S., Civil engineering; 25 years of experience 

Matthew Hysell Task Manager Arcadis 
B.S., Biological and environmental engineering; 13 years of 
experience 

Matthew Hysell Field Manager Arcadis 
B.S., Biological and environmental engineering; 13 years of 
experience 

Dennis Capria Project Quality Assurance 
Manager Arcadis B.S., Biology; minor Chemistry; 28 years of experience 
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QAPP Worksheet #7 – Personnel Responsibilities and Qualifications 

Name Title Organizational Affiliation Education and Experience Qualifications 

Bobbi Aloisa Laboratory Project Manager Phoenix Environmental 
Laboratories 

Representative for chemical analysis laboratory 

Kathleen Cressia Laboratory QA Manager Phoenix Environmental 
Laboratories 

Representative for chemical analysis laboratory 

Tom Joslin Manager Technical Services Construction Technology Representative for geotechnical analysis laboratory 

Patrick Edmiston Laboratory Project Manager PW Laboratories Representative for geotechnical analysis laboratory 

 
Notes: 
Except for EPA, NYSDEC, NYSDOH, and NMPC team members, the responsibilities of the various team members are summarized below by organization. 
 
 
Arcadis 
 
Project Manager 
Responsibilities and duties include: 
• ensuring that the contract is adhered to throughout project performance 
• primary liaison with NMPC, EPA, NYSDEC, and NYSDOH and conducts regular active status meetings 
• ensuring that all activities are conducted in accordance with contractual specifications 
• ensuring compliance with project scope, schedule and budget 
• management of coordinating project team 
• management of subcontractors 
• management of all staff, materials and equipment 
• ensure that all personnel assigned the project, including subcontractors, review the technical plans before any task associated with the project is initiated and 

possess requisite training and certification 
• participate in the development of the field program, evaluation of data, reporting, and the development of conclusions and recommendations 
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QA Manager 
Responsibilities and duties include: 
• ensuring that the QA procedures and objectives in the project-specific work plans are met 
• ensuring management and staff are aware of associated QA policies and procedures 
• reviewing field and analytical data to ensure adherence to QA/QC procedures 
• ensuring the quality of data before inclusion into associated reports 
• assessment of field and laboratory audits during the investigation 
• review, evaluation, and validation of analytical data for the project and will participate in interpreting and presenting analytical data 
• providing technical guidance to direct the task leaders on a day-to-day or as-needed basis to ensure the application of QA/QC procedures 
 
Health and Safety Manager 
Responsibilities and duties include: 
• develop, implement and monitor procedures for the program site specific HASP 
• coordinate all Health and Safety Training and Medical Monitoring 
• ensure field activities are in compliance with health and safety requirements 
• authority to stop work due to health and safety concerns if necessary 
• implement corrective actions to ensure an accident free work environment 
 
Field Managers 
Responsibilities and duties include: 
• (or designee) supervises day-to-day, on-site operations 
• provides field and QA/QC oversight during on-site activities 
• updates project tracking system to ensure investigation schedule is met 
• coordinating on-site subcontractor activities 
• controlling on-site materials and ensuring that they are stored properly 
• effective day-to-day management of the on-site project staff 
• design field procedures and ensure proper implementation of the field procedures by the project team 
• maintaining consistent communication with the PM regarding progress 
 
Field Team Leader 
Responsibilities and duties include: 
• ensuring accurate field data produced by sampling personnel under their supervision 
• ensuring that QC procedures are followed and documented 
• coordinate field and laboratory schedules pertaining to relevant site activities 
• review field instrumentation, maintenance and calibration to meet quality objectives 
• prepare reports pertaining to relevant field activities  
• coordinate field activities with Arcadis field personnel 
 
 



Title:  Quality Assurance Project Plan 
Revision Number:  0 

Revision Date:  November 2018 
Page 4 of 4 

 

11/11/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets - Rev 1\2018.1108-Worksheet #7 Personnel Responsibilities and Qualifications.doc 

 
Field Personnel 
Responsibilities and duties include: 
• perform field procedures associated with the remedial action, as set forth in the RD 
• perform field analyses and collect QA samples 
• calibrate, operate and maintain field equipment 
• reduce field data 
• maintain sample custody  
• prepare field records and logs 
 
 
LRI Subcontractors (e.g., Phoenix Environmental Laboratories, PW Laboratories, and Construction Technologies) 
 
Analytical and Geotechnical Laboratories  
General responsibilities and duties of the analytical and geotechnical laboratories include: 
• perform sample analyses and associated laboratory QA/QC procedures 
• supply sampling containers and shipping cartons 
• maintain laboratory custody of sample  
• adhere to all protocols in the QAPP 
 
Laboratory Project Manager 
Responsibilities and duties include: 
• serve as primary communication link between Arcadis and laboratory technical staff 
• monitor workloads and maintain availability of resources 
• oversee preparation of analytical or geotechnical reports 
• supervise in-house chain of custody 
 
Laboratory QA Manager 
Responsibilities and duties include: 
• monitor the day-to-day quality of data produced by the laboratory for this project 
• ensure and document the reliability of the data 
• will maintain and review quality control data 
• conduct audits of all laboratory activities and data packages and deliverables 
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Quality Assurance Project Plan Worksheet #8 – Special Personnel Training Requirements 
 

Project Function Specialized 
Training 

Training 
Provider 

Training 
Date 

Personnel/Groups 
Receiving Training 

Personnel Titles/ 
Organizational Affiliation 

Location of Training 
Records/Certificates 

Field Activities 40-hour 
Hazardous 

Waste 
Operations and 

Emergency 
Response 

(HAZWOPER) 
and Loss 

Prevention 
System™ (LPS™) 

Certified Training 
Professionals 

NA Field operations 
personnel 

Arcadis and LRI personnel: 
To Be Determined (TBD) 

Arcadis project offices: 
 
Syracuse, New York 
On-site support trailer 

Analytical 
Chemistry 

National 
Environmental 

Laboratory 
Accreditation 

Program 
(NELAP) 

Accreditation 

Primary 
Accrediting State 

NA NA Phoenix Environmental 
Laboratories 
587 East Middle Turnpike 
Manchester, CT 06040 

Phoenix Environmental 
Laboratories 
587 East Middle Turnpike 
Manchester, CT 06040 

Additional training/certification requirements are listed in the site-specific Health and Safety Plan 

Note:  Current HAZWOPER training certificates will be maintained electronically in a company database for each employee performing work at the 
Operable Unit 2 Project Area where 40-hour training is required for the position assignment. Certificates for field personnel will be made available to the 
USEPA when the field work commences. 
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QAPP Worksheet #9 – Project Team Planning Sessions Participants Sheet 
Project Name:   Site Location:   
NMPC Superfund Site – Operable Unit 2 Saratoga Springs, New York 

Projected Date(s) of Sampling:  Fall 2019 Site Description: 

Project Manager:  John Brussel, PE - Arcadis 
Date of Session:   
Scoping Session Purpose: 

      
      

Name Title Affiliation Phone E-mail Address Project Role 
            
            
            
            
            
            
            
            
            
            
            
      
Summary of Meeting: 

Note: Meeting minutes should be attached to this worksheet following completion of the meeting.  
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

Section 1 – Background Information 

The Niagara Mohawk Power Corporation (NMPC) Superfund site is located in Saratoga Springs, New York and includes: (1) the Operable Unit 
(OU) 1 Project Area, selected by United States Environmental Protection Agency (EPA) in a 1995 Record of Decision (ROD; “OU 1 ROD”) and 

amended by a 2001 Explanation of Significant Differences (ESD); (2) the OU 2 Project Area (described below); and (3) all areas where 
hazardous substances migrating from the Niagara Mohawk Power Corporation (NMPC) Property have come to be located or may migrate, and 
areas very close to the contamination that are necessary for implementation of the work.  
 
The OU 2 Project Area occupies approximately 0.5 acre. It is bounded to the north by a property formerly owned by Spa Steel and the NMPC 
Property, to the south by High Rock Avenue, to the east by Warren Street, and to the west by property owned by The Mill (a remediated and 
delisted New York State Department of Environmental Conservation [NYSDEC] inactive hazardous waste site, number 546036, known as the 
Van Raalte Knitting Mill Site), part of which is now used for the Grace Fellowship Church. The OU 2 Project Area consists of the following: (1) a 
portion of Excelsior Avenue; (2) a grass-covered parcel owned by the City that contains an active bedrock groundwater well known as the Old 
Red Spring well and an associated pavilion (collectively referred to as the Old Red Spring area); and (3) a small portion of a paved parking lot for 
the Grace Fellowship Church located west of the Old Red Spring area. 
 
A chronological history of the OU 2 Project Area and the site is presented in the Feasibility Study Report (the “FS Report;” Arcadis 2012). A 

condensed historical summary is presented below. 
 
Beginning in 1868, gas for use in lighting and heating was manufactured from coke, coal, and petroleum oils at a manufactured gas plant (MGP) 
facility on the NMPC Property. Gas manufacturing operations continued at this location until 1929. The early gas production operations generated 
a dense, oily liquid known as coal tar and other waste materials that were by-products of the gas production processes. These wastes, which 
contain hazardous substances, were disposed of at various locations on the NMPC Property. MGP operations resulted in areas of soil, sediment, 
and groundwater impacts. 
 
In 1982, NMPC notified EPA that the NMPC Property was once the location of an MGP facility, and that NMPC’s corporate predecessors 
disposed of coal tar on the NMPC Property. 
 
Based on the findings of environmental studies conducted at the NMPC Property, EPA proposed the NMPC Property for inclusion in the National 
Priorities List (NPL) in June 1988, and subsequently placed it on the NPL on February 21, 1990. In September 1989, EPA entered into an 
Administrative Order on Consent requiring NMPC to conduct a remedial investigation/feasibility study (RI/FS) to determine the nature and extent 
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

of contamination at the NMPC Property and to evaluate cleanup alternatives. Information provided by that RI/FS was used as part of the basis for 
the OU 1 ROD, which was issued in September 1995. 
 
On May 15, 1997, a Consent Decree between the United States and NMPC was entered by the U.S. District Court for the Northern District of 
New York. The objectives of the Consent Decree were for NMPC to implement the OU 1 ROD pursuant to the Consent Decree and an attached 
Statement of Work, to draft a work plan for approval by EPA to implement the remedy selected in the OU 1 ROD, and to reimburse EPA for its 
response costs. 
 
In September 2001, an Explanation of Significant Differences (ESD) was signed that described changes to the OU 1 ROD. The ESD modified the 
cleanup approach for a property known as the former Skating Rink property and properties containing a section of an abandoned brick storm 
sewer. The ESD also required a historical brick Round House located on the NMPC Property to be moved and preserved. 
 
In July 2006, additional impacted subsurface soil and groundwater were identified on an adjacent property known as the former Spa Steel 
Property, located west of a barrier wall erected to contain contamination on the NMPC Property. Several investigations were performed at the 
Spa Steel Property. To contain contamination on a section of this property, a sheetpile wall and an impermeable cap were completed in April 
2008. 
 
EPA’s Environmental Response Team evaluated the extent of impacts south of the former Spa Steel Property in July 2006. NMPC performed 
subsequent investigations from February 2008 through November 2009 to evaluate the extent of soil and groundwater impacts. An FS was 
prepared to evaluate cleanup alternatives and was finalized in July 2012. Following submittal of the FS Report, the EPA designated the newly 
discovered impacted area as the OU 2 Project Area of the NMPC Superfund site. The EPA selected the remedy for the OU 2 Project Area in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended, 42 U.S.C. §§ 
9601-9675, and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The EPA issued the OU 2 ROD on March 29, 
2013, which presents the selected remedy for contaminated subsurface soil and groundwater in the OU 2 Project Area. 
 
On January 12, 2015, a second Consent Decree between the United States and NMPC was entered by the U.S. District Court for the Northern 
District of New York. The objectives of this Consent Decree were for NMPC to implement the OU 2 ROD pursuant to the Consent Decree and an 
attached Statement of Work. This included implementing a Pre-Design Investigation (PDI) and developing a Remedial Design (RD) for approval 
by EPA, constructing the remedy as outlined in the RD, and reimbursing EPA for its response costs. 
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

Section 2 – Sources of Known or Suspected Hazardous Waste 

Sources of known or suspected hazardous waste in surface soil, subsurface soil, groundwater, were evaluated during the Remedial Investigation 
(RI). Based on the results of the RI, dense non-aqueous phase liquid (DNAPL) generated as a byproduct of MGP operations was generally 
encountered along the surface of the confining silty clay unit at depths between 14 to 18 feet below ground surface (bgs), but has been observed 
at a depth as shallow as 11 feet bgs and as deep as 23 feet bgs. Slow dissolution of DNAPL has resulted in impacts to subsurface soil and 
groundwater at the OU 2 Project Area.  
Section 3 – Known or Suspected Contaminants or Classes of Contaminants 

Known contaminants associated with former MGP operations include: (1) volatile organic compounds (VOCs), primarily benzene, toluene, 
ethylbenzene, and xylenes (BTEX); and (2) semi-volatile organic compounds (SVOCs), primarily polycyclic aromatic hydrocarbons (PAHs). 
Section 4 – Primary Release Mechanism 

Release mechanisms associated with former MGPs typically include releases to the environment. The early gas production operations generated 
coal tar and other waste materials that were by-products of the gas production processes. These wastes, which contain hazardous substances, 
were disposed of at various locations on the NMPC property.  
Section 5 – Secondary Contaminant Migration 

DNAPL migrated along the silty clay confining layer from the NMPC Property to the OU 2 Project Area. The source of DNAPL, in the form of coal 
tar, is the upgradient former MGP facility on the NMPC Property northeast of the OU 2 Project Area. DNAPL from the NMPC Property vertically 
descended from historical sources and then entered the OU 2 Project Area horizontally along the surface of the silty clay confining unit. The 
distribution of DNAPL is generally consistent with the undulations in the clay surface. Based on the extent of impacts, the silty clay unit has 
served as a confining layer, preventing MGP-related impacts from migrating deeper. 
Section 6 – Fate and Transport Considerations 

A detailed summary of the fate and transport of contaminants at the OU 2 Project Area and the site is presented in the Remedial Investigation 

Report (Atlantic Environmental Services, Inc.; September 1992). A condensed summary is presented below. 
 
On the basis of site history and results of site investigations, the primary chemicals of concern during site investigations were those associated 
with manufactured gas operations; these include volatile organics (primarily BTEX compounds), PAHs, select metals, and cyanide. In addition to 
the potential human and environmental risks posed by these compounds, available information indicated that those compounds were likely to 
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

exist onsite in significant concentrations. 
 
Factors affecting environmental fate and transport of chemical contaminants generally include: (1) solubility; (2) volatilization; (3) sorption; (4) 
hydrolysis; (5) photolysis; (6) oxidation/reduction; (7) bioaccumulation; and (8) biotransformation/biodegradation. 
 
Although a wide variety of organic and inorganic compounds have been detected at varying concentrations onsite and offsite, the majority of 
those found at the NMPC site in significant levels are associated with MGP processes (e.g., tar and/or oil). Tars generated during the 
manufacture of coal gas or carbureted water gas are a complex mixture of many chemical constituents. Although the composition of MGP tars 
and oils varies greatly, two general groups of constituent compounds are most always present, VOCs (primarily the BTEX compounds) and 
PAHs. Other compounds such as phenolics and cresols, and inorganics may also be present. 
 
VOC composition of MGP tars may be impacted by a variety of site-specific factors, particularly the processes of volatilization, dissolution, and 
microbial degradation. Impacts of these factors vary, depending upon the relative location of the tar. Volatilization, the process whereby lighter 
constituents are removed from the tar matrix as a vapor phase, is facilitated by the relative proximity to the atmosphere. Volatilization is less 
significant in deeper, more confined tars. In addition, the lighter, less complex compounds such as benzene are generally more water-soluble 
and as a result, may be removed from the tar matrix more readily by surface and groundwater action than the heavier organic compounds. Due 
to the impacts of volatilization and dissolution by aqueous media, VOC content of surficial tars is generally lower than that in tars extracted from 
subsurface sources. 
 
PAHs are the primary constituent compound group in MGP tars. Again, the initial composition of PAHs has been shown to vary greatly with the 
production process and raw process materials. Further, the series of physical, chemical, and biological factors that affect VOCs in tars also affect 
PAH concentrations. Of interest is the delineation of the PAH compounds determined to have carcinogenic potential. The potentially carcinogenic 
compounds are the heavier, more complex compounds (i.e., greater number of benzene rings). Further, the lighter non-carcinogenic compounds 
tend to be more volatile and more water-soluble. The relative proportion of non-carcinogenic to potentially-carcinogenic PAHs was presented for 
sampled subsurface soils. Of note is the apparent reduction in lighter PAH content for shallower samples, compared to the deeper subsurface 

samples. A greater degree of removal of these compounds through dissolution (by surface and ground waters) and volatilization is likely 
responsible for this apparent variation. 
 
A number of tar forms have been identified at the site. The variation in these compounds is likely a result of the numerous factors affecting tar 
generation and the behavior of these materials in the environment. 
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

Section 7 – Potential Receptors and Exposure Pathways 

An in-depth summary of potential receptors and exposure pathways for the OU 2 Project Area and the Site is presented in the Human Health 

Risk Assessment (HHRA; Arcadis January 2013). A condensed summary is presented below. 
 
Potential receptors are assumed to include individuals that may be exposed to drinking water from the site via consumption, dermal contact, and 
inhalation of vapors (i.e., during showering and/or bathing). Because there is no current potable use of site groundwater from the shallow 
overburden, the overburden groundwater does not currently pose an unacceptable risk to human health. Based on this and consistent with the 
USEPA’s request, the HHRA evaluated potential risks associated with hypothetical future residential groundwater use (i.e., assuming the shallow 
overburden groundwater may be used in the future as a source of water for residential purposes). 
 
The site groundwater in the overburden materials (above the silty clay) is not currently used as a potable source (or for any other purposes). In 
addition, current zoning at the site precludes the installation of private wells due to proximate municipal water availability. However, if deed 
restrictions are not implemented, future exposures could hypothetically occur if the current zoning restriction on groundwater usage was changed 
and if residents were to install private drinking water wells (a violation of existing building code) rather than use municipal water supplies. Under 
this hypothetical future scenario, such residents may be exposed to constituents in shallow overburden groundwater via direct ingestion of 
drinking water, dermal contact, and/or inhalation of volatilized constituents during showering and other household activities. However, it should be 
noted that this hypothetical scenario is highly unlikely in the foreseeable future given the size of the site, it’s location within the City of Saratoga 
Springs limits, the current land use zoning, the presence of a readily available municipal water supply, and the City of Saratoga Springs zoning 
and Building Code requirements regarding the municipal water supply. 
 
Because constituents of potential concern have not been detected in groundwater from the Old Red Spring well, groundwater from the Old Red 
Spring well does not pose a human health risk. Additionally, NMPC conducts sampling of the Old Red Spring well on an on-going basis. 
Therefore, no further evaluation of groundwater exposures for Old Red Spring well is warranted. Likewise, because groundwater concentrations 
in those monitoring wells located within 100 feet of the nearby commercial building (Grace Fellowship Church) are less than USEPA screening 
criteria, it was determined that the vapor intrusion pathway does not pose a human health risk based on current land use and no further 
evaluation of this pathway was warranted. 
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Quality Assurance Project Plan Worksheet #9-1  
Conceptual Site Model 

Section 8 – Land Use Considerations 

The OU 2 Project Area includes properties used as a public park, commercial use, and a roadway. Surrounding area land use consists of 
commercial and residential properties. The remedial activities will continue to allow use of the properties for commercial and residential uses. 

Section 9 – Key Physical Aspects of the Site 

Key physical aspects of the site include:  

• The Old Red Spring well that provides groundwater from a deep aquifer (not impacted by MGP operations) for public consumption. 

• The Old Red Spring pavilion, which is eligible for inclusion on the National Register of Historic Places. 

• The silty clay confining unit, which has served as a confining layer, preventing MGP-related impacts from migrating deeper. 

Section 10 – Current Interpretation of Nature and Extent of Contamination 

The interpretation of the nature and extent of contamination as presented in the FS Report continues to be an accurate conceptual model of the 
OU 2 Project Area. As indicated in Section 1 of this Worksheet, a chronological history of the OU 2 Project Area and the Site and site 
characterization are presented in the FS Report. DNAPL has been identified in relatively small quantities (blebs, sheens) over relatively thin (0.1 
to 2-foot) intervals and in discontinuous areas throughout the OU 2 Project Area. As indicated in Section 2, the DNAPL has been encountered at 
depths generally between 14 and 18 feet bgs, but as shallow as 11 feet bgs and as deep as 23 feet bgs. As indicated in Section 5, DNAPL 
migrated from the former MGP site along the surface of a silty clay unit and its distribution is consistent with undulations in the clay surface. The 
silty clay unit has served as a confining layer, preventing MGP-related impacts from migrating deeper.  
Section 11 – Data Gaps and Uncertainties of the Conceptual Site Model 

Potential data gaps identified in the FS Report were evaluated during the Pre-Design Investigation (PDI) and filled by locating subsurface utilities, 
evaluating construction details of the Old Red Spring, collecting groundwater measurements to model groundwater, characterizing soil for offsite 
treatment/disposal, and documenting/evaluating ecological resources. Results of the PDI were consistent with the conceptual site model and are 
presented in the PDI and Treatability Study Report (Arcadis 2014). 
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Quality Assurance Project Plan Worksheet #10  
Problem Definition – Data Quality Objectives 

Step 1:  State the Problem 

Beginning in 1868, gas for use in lighting and heating was manufactured at an MGP site on NMPC’s property from coke, coal, and petroleum oils. 
The early gas production operations generated a dense, oily liquid known as coal tar and other waste materials, which were by-products of the 
gas production process. These wastes which contain hazardous substances were disposed of at various locations on the NMPC Property. MGP 
operations resulted in areas of soil, sediment, and groundwater impacts. Remedial actions have been performed at the NMPC Property. 
Additional impacted subsurface soil and groundwater were identified west and south of the NMPC Property. The EPA has designated the newly 
discovered impacted area as the Operable Unit 2 Project Area (OU 2 Project Area) of the NMPC Superfund Site and subsequently issued a ROD 
on March 29, 2013.  
Step 2:  Identify the Goal of the Study 

The EPA-selected remedy proposed in the ROD generally includes the following components: 
• Treating dense non-aqueous phase liquid (DNAPL) impacted soil via in-situ solidification (ISS) in Operable Unit 2 and removing the top 

five feet of surface soil to account for the increase in volume of the solidified material and to allow room for two feet of clean backfill.  
• Removing surface soil (i.e., up to two feet below grade) in areas not targeted for ISS in Operable Unit 2 and restoring the area with 

imported clean fill underlain by a demarcation layer. 
• Enhancing bioremediation of impacted subsurface soil and groundwater in Operable Unit 2 by the application of amendments, such as 

organic nutrients, oxygen releasing compounds, and/or chemical products. 
• Plugging and abandoning the existing Old Red Spring water well and installing a replacement well with a double casing. 
• Installing a containment barrier wall and a subsurface mat to encapsulate DNAPL impacted soil under Excelsior Avenue. 
• Conducting long-term groundwater monitoring, including periodic sampling of monitoring wells and analysis for volatile organic 

compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals. 
• Implementing institutional controls (ICs) at the properties in Operable Unit 2, which would include the development of environmental 

easements/restrictive covenants to be filed in the property records of Saratoga County. 
• Developing a Site Management Plan (SMP) to ensure the effectiveness of the engineering and institutional controls, as well as the long-

term groundwater monitoring, periodic reviews, and certifications. 
• Conducting a periodic review and certification, at a frequency not exceeding five years, of institutional and engineering controls, until the 

EPA provides notification in writing that this certification is no longer needed. 
• Considering green remediation and sustainability efforts in the design and implementation of the remedy to the extent practicable, 

including: (1) using renewable energy sources; (2) reducing greenhouse gases; (3) encouraging low carbon technologies; and (4) 
recycling and re-using clean materials. 
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Quality Assurance Project Plan Worksheet #10  
Problem Definition – Data Quality Objectives 

• Restoring disturbed areas (including vegetated surfaces, parking lots, roadways, sidewalks, curbs, etc.) following the completion of 
remedial construction activities by replacing them to their original pre-construction condition and topographic contours. 

Step 3:  Identify Information Inputs 

Construction will be conducted at the OU 2 Project Area during the Remedial Action phase of the project. Remedial action activities relevant to 
the scope of this QAPP include, but are not limited to the following (refer to the RD for additional information): 

• Old Red Spring Well Retrofitting or Replacement – Groundwater sampling will be conducted to confirm the water from the Old Red 
Spring meets drinking water quality standards. If the well is replaced, field testing including drill stem (well yield), plumbness, and 
alignment will be conducted. 

• Jet Grouting/ISS – Grout sampling will be conducted to verify that the performance criteria are met, including collecting samples for 
geotechnical and physical analysis.  

• Soil Waste Characterization – Soil sampling will be conducted to characterize soil for offsite disposal, if necessary to supplement 
existing soil waste characterization analytical results. 

• Old Red Spring Pavilion Paint Waste Characterization – Paint chips dislodged/removed from the Old Red Spring pavilion during well 
relocation, replacement, and restoration will be sampled for lead to characterize the material for offsite disposal. 

• Wastewater – Wastewater sampling will be conducted to characterize water for offsite treatment. 
• Backfilling – Following soil remedial activities, the paved portions of Excelsior Avenue, landscaping, and lawn areas that will be 

removed to facilitate soil remedial activities will be restored to their original condition, to the extent practical. Imported clean fill or fill 
material removed from the excavation area that meets re-use criteria (analytical and geotechnical) will be placed above a demarcation 
layer to achieve the base elevation required for the pavement cross-section of two feet of clean backfill. Backfill will also be field tested to 
document in-place density of placed and compacted material. 

• Air Monitoring – Community air monitoring shall be performed using direct-reading instruments during ground intrusive or potential dust 
generating activities. Chemical-specific air monitoring shall also be conducted if perimeter action levels for VOCs are regularly exceeded, 
including: (1) colorimetric detector tubes (e.g., Draeger tubes); or (2) collection of air samples for laboratory analysis. 

• Materials – Select materials will be tested in the field and by a geotechnical laboratory to confirm construction of support areas and 
restored surfaces meet the remedial design criteria, including: (1) geomembranes; (2) asphalt; and (3) concrete. 

 
Work activities associated with implementing the groundwater remedy relevant to the scope of this QAPP include but are not limited to 
groundwater sampling to collect groundwater samples for laboratory analysis to provide data for the enhanced groundwater bioremediation 
desktop evaluation and remedial design. 
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Quality Assurance Project Plan Worksheet #10  
Problem Definition – Data Quality Objectives 

Step 4:  Define the Boundaries of the Sampling 

The OU 2 Project Area of the NMPC Superfund Site is located in Saratoga Springs, New York, southwest of the NMPC property where the MGP 
was located. The OU 2 Project Area occupies approximately 0.5 acres bounded to the north by a property formerly owned by Spa Steel Products 
Company, Inc. (Spa Steel) and the NMPC Property, to the south by High Rock Avenue, to the east by Warren Street, and to the west by property 
owned by The Mill, LLC (a remediated and delisted NYSDEC inactive hazardous waste site, number 546036, known as the Van Raalte Knitting 
Mill Site). The location of the NMPC Superfund Site, the OU 2 Project Area, and surrounding properties are shown on Figure 1. The OU 2 Project 
Area consists of the following: (1) a portion of Excelsior Avenue; (2) a grass-covered parcel owned by the City of Saratoga Springs that contains 
an active bedrock groundwater well known as the Old Red Spring Well and an associated pavilion (collectively referred to as the Old Red Spring 
Area); and (3) a small portion of a paved parking lot for a commercial business property owned by The Mill, LLC located west of the Old Red 
Spring Area. 
Step 5:  Develop the Analytic Approach 

Typically, the decision on whether data can be used will be based on the validation results.  Following validation, the data will be flagged, as 
appropriate, and any use restrictions will be noted.   A decision rule is adopted that 90 percent of the data points not be rejected or deemed 
unusable as a condition for use of the data set for decision-making purposes. The usable data will be evaluated versus the performance 
standards. The required reporting limits are also documented in Worksheet 15 so that the lowest achievable detection limit will be reported by the 
laboratory. 
Step 6:  Specify Performance or Acceptance Criteria 

Specifications for this step call for:  1) giving forethought to corrective actions to improve data usability; and 2) understanding the representative 
nature of the sampling design. Corrective actions are described within this document. The representative nature of the sampling design has been 
assured by discussions among professionals familiar with the OU 2 Project Area and the appropriate government agencies. 
Step 7:  Develop the Plan for Obtaining Data 

The overall QA objective is to develop and implement procedures for field sampling — chain of custody (COC), laboratory analysis and reporting 
— that will provide results to support the evaluation of data against site-specific Contract Requirements identified in the Remedial Design. 
Specific procedures for sampling, COC, laboratory instrument calibration, laboratory analysis, data reporting, internal QC, audits, preventive 
maintenance of field equipment and corrective action are described in other sections of this QAPP. 
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QAPP Worksheet #11 – Project Quality Objectives/Systematic Planning Process Statements  

Who will use the data? 

NMPC, Arcadis, and overseeing agencies (i.e., EPA, NYSDEC, NYSDOH) will use the data. 

What will the data be used for? 

The remedial action data will be used to implement the remedy selected in the ROD. 

What type of data is needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory techniques, 
sampling techniques) 

Old Red Spring Well Retrofitting or Replacement – Groundwater samples from the Old Red Spring will be collected to confirm the water 
meets applicable criteria. Samples will be submitted for laboratory analysis of organics, inorganics, pesticides, dioxin, PCBs, physical 
characteristics, radiological, and microbiological parameters. If the well is replaced, field testing including drill stem (well yield), plumbness, 
and alignment will be conducted. 

Jet Grouting/ISS – Following solidification/stabilization of soil, soil/grout mixture samples will be collected and analyzed by field staff or a 
geotechnical laboratory for the following physical properties: slump and density, pH, temperature, moisture content, penetration resistance, 
unconfined compressive strength, and hydraulic conductivity. 

Soil Waste Characterization – Soil samples will be collected from excavated soil or bulked ISS material to characterize the material for 
offsite disposal, if necessary to supplement existing soil waste characterization analytical results. Samples will be submitted for laboratory 
analysis of Toxicity Characteristic Leaching Procedure (TCLP) VOCs, TCLP SVOCs, TCLP metals, TCLP pesticides, TCLP herbicides, 
ignitability, corrosivity, reactivity, pH, and PCBs. 

Old Red Spring Pavilion Paint Waste Characterization – Paint chips dislodged/removed from the Old Red Spring pavilion during well 
relocation, replacement, and restoration will be sampled for lead to characterize the material for offsite disposal. 

Wastewater – Wastewater samples will be collected and analyzed by an analytical laboratory to characterize water for offsite treatment. The 
samples will be analyzed for the following parameters: target compound list (TCL) VOCs, TCL SVOCs, pH, total dissolved solids, and total 
suspended solids. 

Backfilling and Site Restoration – Prior to bringing imported clean fill to the Operable Unit 2 Project Area or reusing fill removed from the 
excavation area for restoration activities, samples will be collected to confirm that the materials meet the applicable criteria. Samples will be 
submitted for laboratory analysis of TCL VOCs, TCL SVOCs, target analyte list (TAL) inorganics (i.e., metals and cyanide), pesticides, 
herbicides, and PCBs. Imported clean fill samples will also be submitted to a geotechnical laboratory for testing of physical properties 
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including: (1) standard sieve analyses; (2) Atterberg Limits; and (3) density testing. Following placement and compaction, backfilled material 
will also be field tested to evaluate in-place density meets compaction requirements. 

Air Monitoring – Community air monitoring shall be performed using direct-reading instruments during ground intrusive or potential dust 
generating activities. Chemical-specific air monitoring shall also be conducted if perimeter action levels for VOCs are regularly exceeded, 
including: (1) colorimetric detector tubes (e.g., Draeger tubes); or (2) collection of air samples for laboratory analysis of VOCs. 

Materials – Select materials will be tested in the field and by a geotechnical laboratory to confirm construction of support areas and restored 
surfaces meet the remedial design criteria, including: (1) geomembranes (seam testing); (2) asphalt (field density, temperature, smoothness, 
and thickness); and (3) concrete (slump, temperature, air content, unit weight, and compressive strength). 

Groundwater Investigation: Enhanced Groundwater Bioremediation Characterization Sampling – Groundwater samples will be 
collected from four existing monitoring wells. Field parameter measurements of temperature, pH, specific conductivity, dissolved oxygen 
(DO), turbidity, and oxidation-reduction potential will be obtained using a water quality meter and flow through measurement cell. Each 
groundwater sample will also be submitted for laboratory analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX) and naphthalene; 
biological oxygen demand (BOD); and chemical oxygen demand (COD). 

How “good” do the data need to be in order to support the environmental decision? 

The data need to be of sufficient quality to meet data quality objectives for Operable Unit 2. Analytical reporting limits should be sufficiently 
low to achieve screening criteria presented in Worksheets #15-1 through #15-5.   

How much data are needed? (number of samples for each analytical group, matrix and concentration) 

The number of samples and analyses for each media are summarized in Worksheet #20  

Where, when, and how should the data be collected/generated? 

Sample collection is anticipated to begin in 2018. Sampling methods and protocols will be in accordance with the standard operating 
procedures (SOPs) provided in Attachment 3. Most samples will be collected using manual equipment. 

Who will collect and generate the data? 

LRI and its subcontractors and Arcadis. 
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How will the data be reported? 

Data will be reported in required submittals identified in the Remedial Design documents. 

How will the data be archived? 

Data will be archived by Arcadis in its Syracuse, New York office. 
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Quality Assurance Project Plan Worksheet #12-1 – Measurement Performance Criteria (Volatile Organic Compounds in Soil, 8260) 
      
Matrix Soil     

Analytical Group VOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 

Data Quality 
Indicators (DQIs) 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity Used to 
Assess Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and F-4 SW846 8260C/ 
653.8260C 

Precision – Overall 
Relative percent 

difference (RPD) < 
50% 

Field duplicate S&A 

Accuracy/Bias Percent recovery 
(%R): 70-130% Surrogate A 

Accuracy/Bias 
Contamination 

< Reporting Limit 
(RL) Blanks (field, trip, equipment, method) S&A 

Accuracy/Bias %R: 70-130% Laboratory control sample (LCS) A 

Accuracy/Bias 
% Relative 

abundance see 
analytical SOP 

Instrument performance check:  
bromofluorobenzene (BFB) A 

Precision 
Area response and 
retention times, see 

analytical SOP 
Internal standard A 

Accuracy/Bias %R: 70-130% Matrix spike (MS)3 A 

Accuracy/Bias %R: 70-130% Matrix spike duplicate (MSD) or laboratory 
control sample duplicate (LCSD)3 A 

Precision RPD <30% MS/MSD or LCS/LCSD3 A 

Completeness 
> 90% sample 

collection, > 90% 
laboratory analysis 

Data completeness evaluation – calculated 
from valid/usable data S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
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2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-2 – Measurement Performance Criteria (Volatile Organic Compounds in Water, 8260) 
      
Matrix Water     

Analytical Group VOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-6, F-9 SW846 8260/ 
653.8260C 

Precision – Overall RPD < 35% Field duplicate S&A 

Accuracy/Bias %R: 70-130% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks (field, trip, equipment, 

method) S&A 

Accuracy/Bias %R: 70-130% LCS A 

Accuracy/Bias 
% Relative 

abundance, see 
analytical SOP 

Instrument performance 
check:  BFB A 

Precision 
Area response and 
retention times, see 

analytical SOP 
Internal standard A 

Accuracy/Bias %R: 70-130% MS3 A 

Accuracy/Bias %R: 70-130% MSD or LCSD3 A 

Precision RPD <30% MS/MSD or LCS/LCSD3 A 

Completeness 
> 90% sample 

collection, > 90% 
laboratory analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-3 – Measurement Performance Criteria (Volatile Organic Compounds in Air, TO15) 
      
Matrix Air     

Analytical Group VOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-11 TO-15/ 
645.TO14A/TO15 

Accuracy/Bias 
Contamination < RL Blanks (method) S&A 

Accuracy/Bias %R: 70-130% LCS A 

Accuracy/Bias 
% Relative 

abundance, see 
analytical SOP 

Instrument performance 
check:  BFB A 

Precision 
Area response and 
retention times, see 

analytical SOP 
Internal standard A 

Precision RPD <30% Laboratory duplicate A 

Completeness 
> 90% sample 

collection, > 90% 
laboratory analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
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Quality Assurance Project Plan Worksheet #12-4 – Measurement Performance Criteria (Semi-Volatile Organic Compounds in Soil, 8270) 
 

Matrix Soil     

Analytical Group SVOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and  
F-5 

SW846 8270D/ 
601.8270/625.1 

Precision – 
Overall RPD < 50% Field duplicate S&A 

Accuracy/Bias %R: 30-130% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks  

(field, equipment, method) S&A 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

LCS A 

Accuracy/Bias 
% Relative 

abundance, see 
analytical SOP 

Instrument performance 
check:  decafluorotri- 

phenylphosphine (DFTPP) 
A 

Precision 
Area response and 
retention times, see 

analytical SOP 
Internal standard A 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

MS3 A 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

MSD or LCSD3 A 
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Quality Assurance Project Plan Worksheet #12-4 – Measurement Performance Criteria (Semi-Volatile Organic Compounds in Soil, 8270) 
 

Matrix Soil     

Analytical Group SVOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and  
F-5 

SW846 8270D/ 
601.8270/625.1 

Precision RPD <30% MS/MSD or LCS/LCSD 3 A 

Completeness 
> 90% sample 

collection, > 90% 
laboratory analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-5 – Measurement Performance Criteria (Semi-Volatile Organic Compounds in Water, 8270) 
 

Matrix Water     

Analytical Group SVOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs Measurement Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-9 SW846 8270D/ 
601.8270/625.1 

Precision – 
Overall RPD < 35% Field duplicate S&A 

Accuracy/Bias %R: 30-130% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks  

(field, equipment, method) S&A 

Accuracy/Bias 
%R: 30-130% (acid extractable 
compounds), 40-140% (base 

neutral compounds) 
LCS A 

Accuracy/Bias % Relative abundance, see 
analytical SOP 

Instrument performance 
check:  decafluorotri- 

phenylphosphine (DFTPP) 
A 

Precision Area response and retention 
times, see analytical SOP Internal standard A 

Accuracy/Bias 
%R: 30-130% (acid extractable 
compounds), 40-140% (base 

neutral compounds) 
MS3 A 

Accuracy/Bias 
%R: 30-130% (acid extractable 
compounds), 40-140% (base 

neutral compounds) 
MSD or LCSD3 A 

Precision RPD <30% MS/MSD or LCS/LCSD 3 A 

Completeness > 90% sample collection, > 
90% laboratory analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

 



Title:  Quality Assurance Project Plan 
Revision Number:  0 

Revision Date:  November 2018 
Page 2 of 2 

 

11/9/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Rev 1\Worksheet 12\2018.1108-Worksheet #12-5 Measurement Performance Criteria (SVOCs Water).doc 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-6 – Measurement Performance Criteria (Pesticides/Herbicides in Soil, 8081/8151) 
      
Matrix Soil     

Analytical Group Pesticides and 
Herbicides 

    

Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and F-5 

SW846 
8081B/8151A 

621.8081/ 
627.8151 

Precision – Overall RPD < 50% Field duplicate S&A 

Accuracy/Bias %R: 30-150% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

method) S&A 

Accuracy/Bias %R: 40-140% LCS A 

Accuracy/Bias and 
Precision 

Retention times, 
see analytical 

SOP 
Retention time windows A 

Accuracy/Bias %R: 30-150% MS3 A 

Accuracy/Bias 
%R: 30-150% 

(MSD), 40-140% 
(LCSD) 

MSD or LCSD3 A 

Precision RPD <30% MS/MSD or LCS/LCSD3 A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-7 – Measurement Performance Criteria (Polychlorinated Biphenyls in Soil, 8082) 
      
Matrix Soil     

Analytical Group PCBs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and F-5 SW846 8082A/ 
622.8082 

Precision – Overall RPD < 50% Field duplicate S&A 

Accuracy/Bias %R: 30-150% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

method) S&A 

Accuracy/Bias %R: 40-140% LCS A 

Accuracy/Bias and 
Precision 

Retention times, 
see analytical 

SOP 
Retention time windows A 

Accuracy/Bias %R: 40-140% MS3 A 

Accuracy/Bias %R: 40-140% MSD or LCSD3 A 

Precision RPD < 50% MS/MSD or LCS/LCSD3 A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3Sufficient sample size for MS and MSD analysis must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-8 – Measurement Performance Criteria (Metals in Soil, 6010/7471) 
      
Matrix Soil     

Analytical Group Metals     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQI Measurement Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and F-5 
SW-846 

6010C/7471B, 
506/503.HG  

Precision – Overall RPD < 50% Field duplicate S&A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

calibration, method) S&A 

Accuracy/Bias %R: 90-110% Initial and continuing calibration 
verification A 

Precision – lab Certain metals %R: 80-120%; see 
analytical SOP 

Interference check sample 
(A and AB) A 

Precision – lab %R: 70-130% Reporting limit verification (CRI) A 

Accuracy/Bias %R: 75-125% MS3 and MSD A 

Precision RPD <20% MS/MSD A 

Accuracy/Bias %R: 80-120% LCS A 

Accuracy/Bias %R: 75-125% Post-digestion spike A 

Precision Percent difference (%D) < 10% Serial dilution4 A 

Completeness > 90% sample collection, > 90% 
laboratory analysis 

Data completeness evaluation – 
calculated from valid/usable 

data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan (QAPP) Worksheet #21. 
2Reference number from QAPP Worksheet #23. 
3Sufficient sample size for MS and MSD analysis must be client-provided. LCS/LCSD performed when no MSs/MSDs are supplied. 
4Performed as needed only for analytes with concentration > 50 times the method detection limit. 
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Quality Assurance Project Plan Worksheet #12-9 – Measurement Performance Criteria (Cyanide in Soil, 9010) 
      
Matrix Soil     

Analytical Group Cyanide     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, and F-5 
SW-846 
9010C/ 

309.335.4 

Precision – Overall RPD < 50% Field duplicate S&A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

calibration, method) S&A 

Accuracy/Bias %R: 85-115% Initial and continuing 
calibration verification A 

Accuracy/Bias %R: 75-125% MS3 (and MSD) A 

Precision RPD <20% Laboratory duplicate or 
MS/MSD A 

Accuracy/Bias %R: 80-120% LCS A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

 
Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/laboratory control sample duplicate performed when no MS/MSD are supplied. 
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QAPP Worksheet #12-10 Measurement Performance Criteria (Volatile Organic Compounds in TCLP Extract, 1311/8260) 
      
Matrix Soil     

Analytical Group TCLP VOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW846 
1311/8260C/ 
242.TCLP/ 
653.8260C 

Accuracy/Bias %R: 70-130% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks (field, trip, equipment, 

method) S&A 

Accuracy/Bias %R: 70-130% LCS A 

Accuracy/Bias 
% Relative 

abundance, see 
analytical SOP 

Instrument performance 
check:  BFB A 

Precision 

Area response & 
retention times, 
see analytical 

SOP 

Internal standard A 

Accuracy/Bias %R: 70-130% MS3 A 

Accuracy/Bias %R: 70-130% MSD or LCSD3 A 

Precision RPD <30% MS/MSD or LCS/LCSD3 A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from QAPP Worksheet #21. 
2Reference number from QAPP Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-11 – Measurement Performance Criteria (Semi-Volatile Organic Compounds in TCLP 
Extract, 1311/8270) 

 
Matrix Soil     

Analytical Group TCLP SVOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW846 
1311/8270D/ 
242.TCLP/ 

601.8270/625.1 

Accuracy/Bias 

%R: 15-1100% (acid 
extractable 

compounds), 30-
130% (base neutral 

compounds)  

Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks  

(field, equipment, method) S&A 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

LCS A 

Accuracy/Bias 
% Relative 

abundance, see 
analytical SOP 

Instrument performance 
check:  DFTPP A 

Precision 
Area response and 
retention times, see 

analytical SOP 
Internal standard A 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

MS3 A 
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Quality Assurance Project Plan Worksheet #12-11 – Measurement Performance Criteria (Semi-Volatile Organic Compounds in TCLP 
Extract, 1311/8270) 

 
Matrix Soil     

Analytical Group TCLP SVOCs     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW846 
1311/8270/ 
242.TCLP/ 

601.8270/625.1 

Accuracy/Bias 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

MSD or LCSD3 A 

Precision RPD <20% MS/MSD or LCS/LCSD3 A 

Completeness 
> 90% sample 

collection, > 90% 
laboratory analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-12 – Measurement Performance Criteria (Pesticides and Herbicides in TCLP Extract, 
1311/8081/8151) 

      
Matrix Soil     

Analytical Group TCLP Pesticides/ 
Herbicides 

    

Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW846 
1311/8081B/ 

8151A 
242.TCLP/ 
621.8081/ 
627.8151 

Accuracy/Bias %R: 30-150% Surrogate A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

method) S&A 

Accuracy/Bias %R: 40-140% LCS A 

Accuracy/Bias and 
Precision 

Retention times, 
see analytical 

SOP 
Retention time windows A 

Accuracy/Bias %R: 30-150% MS3 A 

Accuracy/Bias 
%R: 30-150% 

(MSD), 40-140% 
(LCSD) 

MSD or LCSD3 A 

Precision RPD <30% MS/MSD or LCS/LCSD3 A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
3MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD are supplied. 
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Quality Assurance Project Plan Worksheet #12-13 – Measurement Performance Criteria (Metals in TCLP Extract, 1311/6010/7470) 
      
Matrix Soil     

Analytical Group TCLP Metals     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQI 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW-846 
1311/6010C/ 

7470A 
242.TCLP/506/

503.HG 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

calibration, method) S&A 

Accuracy/Bias %R: 90-110% Initial and continuing 
calibration verification A 

Precision – lab 

Certain metals 
%R: 80-120%; 
see analytical 

SOP 

Interference check sample 
(A and AB) A 

Precision – lab %R: 70-130% Reporting limit verification 
(CRI) A 

Accuracy/Bias %R: 75-125% MS3 (and MSD) A 

Precision RPD <35% Laboratory duplicate or 
MS/MSD A 

Accuracy/Bias %R: 80-120% LCS A 

Accuracy/Bias %R: 75-125% Post-digestion spike A 

Precision %D< 10% Serial dilution4 A 
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Quality Assurance Project Plan Worksheet #12-13 – Measurement Performance Criteria (Metals in TCLP Extract, 1311/6010/7470) 
      
Matrix Soil     

Analytical Group TCLP Metals     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQI 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW-846 
1311/6010C/ 

7470A 
242.TCLP/506/

503.HG 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

 
Notes: 
1Reference number from Quality Assurance Project Plan (QAPP) Worksheet #21. 
2Reference number from QAPP Worksheet #23. 
3Sufficient sample size for MS and MSD analysis must be client-provided. LCS/LCSD performed when no MSs/MSDs are supplied. 
4Performed as needed only for analytes with concentration > 50 times the method detection limit. 
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Quality Assurance Project Plan Worksheet #12-14 – Measurement Performance Criteria (Waste Characteristics in Investigation-Derived Waste) 
      
Matrix Soil     

Analytical Group Corrosivity, Ignitability, 
Reactivity 

    

Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-2, F-3, F-5, and 
F-9 

SW-846 1010/ 
Chapter 7/ Standard 

Method 4500H+B 
313.1010/322/ 

319.SM4500H+B 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

calibration, method) S&A 

Precision RPD <35% Laboratory duplicate  A 

Accuracy/Bias %R: 80-120% LCS A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

 
Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 
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Quality Assurance Project Plan Worksheet #12-15 – Measurement Performance Criteria (Wet Chemistry, Water Quality Parameters) 
      
Matrix Water     

Analytical Group Wet Chemistry     
Concentration 
Level 

All     

Sampling 
Procedure1 

Analytical 
Method/SOP2 DQIs 

Measurement 
Performance 

Criteria 

QC Sample and/or Activity 
Used to Assess 

Measurement Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

F-6 

Standard 
Methods 

5220D/5210B/ 
2540C/2540D 
311.5220D/ 
306.5210B/ 
323.2540C/ 
324.2540D 

Precision – Overall RPD < 35% Field duplicate S&A 

Accuracy/Bias 
Contamination < RL Blanks (field, equipment, 

calibration, method) S&A 

Accuracy/Bias %R: 90-110% Initial and continuing 
calibration verification A 

Accuracy/Bias %R: 75-125% MS (and MSD) A 

Precision RPD <20% Laboratory duplicate or 
MS/MSD A 

Accuracy/Bias %R: 80-120% LCS A 

Completeness 

> 90% sample 
collection, > 90% 

laboratory 
analysis 

Data completeness 
evaluation – calculated from 

valid/usable data 
S&A 

 
Notes: 
1Reference number from Quality Assurance Project Plan Worksheet #21. 
2Reference number from Quality Assurance Project Plan Worksheet #23. 



  
Title:   Quality Assurance Project Plan  

Revision Number:  0 
Revision Date:  October 2018 

Page 1 of 1 
 

11/11/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets\2018.1015-Worksheet #13 Secondary Data Criteria and Limitations.doc 

QAPP Worksheet #13 – Secondary Data Criteria and Limitations 

Secondary Data 
Data Source (Originating Organization, 

Report Title and Date) 

Data Generator(s) 
(Originating Organization, 

Data Types, Data 
Generation/Collection 

Dates) 

How Data Will Be Used? 
Limitations on Data 

Use 

Soil data 
Groundwater data 

USEPA Region II, Record of Decision,  
Niagara Mohawk Power Corporation 
Superfund Site, Operable Unit 2, City of 
Saratoga Springs, Saratoga County, New 
York. March 29, 2013 

USEPA Region II Assist during remedial 
design activities. 
Supplement reaching 
performance objectives 

None 

Arcadis, Pre-Design Investigation and 
Bench-Scale Soil Treatability Studies 
Summary Report for Operable Unit 2, 
Former Manufactured Gas Plant Site, 
Saratoga Springs, New York, August 
2016. 

Arcadis Assist during remedial 
action. 
Supplement reaching 
performance objectives. 

None 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Sampling Tasks 

PDI Task 3 – Subsurface Soil Investigation 

• Further evaluate subsurface conditions and lithology. 

• Evaluate handling requirements for soil to be removed as part of the remedy. 

• Collect soil from within the proposed ISS limits, subsurface mat areas, and barrier wall alignment to support bench-scale treatability studies. 

• Evaluate geotechnical properties of soil within and below the proposed ISS, barrier wall, and subsurface mat areas to support the remedial design. 

Groundwater Investigation 

• Collect groundwater samples for laboratory analysis to provide data for the enhanced bioremediation desktop evaluation and remedial design. 

• Collect hydrogeologic information for the soil and groundwater remedial designs. 

Soil Treatability Studies 

• Evaluate physical, chemical, and/or geotechnical properties of untreated soil, grout, and soil/grout mixtures for designing the proposed ISS, barrier 
wall, and subsurface mat components of the remedy. 

Backfilling and Site Restoration 

• Collect soil samples for laboratory analysis to provide data that imported clean fill or fill material removed from the excavation area meet re-use 
criteria. 

Investigation-derived Waste 

• Characterize investigation-derived waste (IDW) for off-site disposal. 

Grout 

• Collect grout samples for geotechnical analysis to evaluate grout for consistency of parameters. 

Solidified Soil/Grout 

• Collect mixed soil/grout samples following in-situ soil solidification/stabilization (ISS) and jet grouting activities for geotechnical analysis to evaluate 
soil/grout compared to performance criteria. 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Wastewater 

• Characterize wastewater for off-site treatment/disposal. 

Groundwater (Old Red Spring) 

• Collect a groundwater sample(s) for laboratory analysis to confirm that groundwater meets the requirements of Title 10 of NYCRR Part 5, Subpart 
5-1 (Public Water Systems). 

Air Monitoring 

• Collect an air sample(s) for laboratory analysis to evaluate exceedances of perimeter action levels of volatile organic compounds, if regular 
exceedances are identified. 

Analysis Tasks 

• Groundwater samples will be processed, prepared, and analyzed by Phoenix Environmental Laboratories for volatile organic compounds 
(BTEX and naphthalene) and water quality parameters (COD and BOD). 

• Soil samples will be processed, prepared, and analyzed by Phoenix Environmental Laboratories for VOCs, SVOCs, PCBs, pesticides, 
herbicides, metals and cyanide. 

• Soil waste characterization samples will be processed, prepared, and analyzed by Phoenix Environmental Laboratories for TCLP VOCs, TCLP 
SVOCs, PCBs, TCLP pesticides, TCLP herbicides, TCLP metals, corrosivity, ignitability, reactive sulfide and reactive cyanide. 

• Liquid IDW samples will be processed, prepared, and analyzed by Phoenix Environmental Laboratories for VOCs, SVOCs, pH, total dissolved 
solids, and total suspended solids. 

• Groundwater samples collected from the Old Red Spring Well will be processed, prepared, and analyzed by a laboratory to be determined for 
organics, inorganics, pesticides, dioxins, PCBs, physical characteristics, radiological, and microbiological parameters. 

• Soil treatability study samples will be processed, prepared, and analyzed by Geotechnics for pH, loss of ignition, water content, sieve analysis, 
hydrometer analysis, multi-point Atterberg limits, grout bleed, set time, viscosity, density, temperature, permeability, and unconfined 
compressive strength. 

• Soil geotechnical analysis samples will be processed, prepared, and analyzed by PW Laboratories for water content, shear strength, 
consolidation, sieve analysis, multi-point Atterberg limits, bulk density, and permeability. 

• Air samples will be processed, prepared, and analyzed by Phoenix Environmental Laboratories for VOCs. 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Quality Control Tasks 

The samples will be collected and processed and waste will be disposed of as documented in the Performance Sampling, Monitoring, and Reporting 
Plan. The QA samples are described in Worksheet #20. 

Secondary Data 

See Worksheet #13. 

Data Management Tasks 

The purpose of data management is to confirm that the necessary data are accurate and readily accessible to meet the analytical and reporting 
objectives of the project. The field investigations will include a significant number of samples that require a structured, comprehensive and efficient 
program for management of data. 

The data management program established for the project includes field documentation and sample QA/QC procedures, methods for tracking and 
managing the data, and a system for filing all site-related information. More specifically, data management procedures will be employed to efficiently 
process the information collected, such that the data are readily accessible and accurate. These procedures are described in detail in the following 
section. 

The data management plan has five elements:  1) sample designation system, 2) field activities, 3) sample tracking and management, 4) data 
management system, and 5) document control and inventory. 

Sample Designation System 

A concise and easily understandable sample designation system is an important part of project sampling activities. It provides a unique sample number 
that will facilitate both sample tracking and easy resampling of select locations to evaluate data gaps, if necessary. The sample designation system to 
be employed during the sampling activities will be consistent, yet flexible enough to accommodate unforeseen sampling events or conditions.  A 
combination of letters and numbers will be used to yield a unique sample number for each field sampled collected, as outlined below. 

 

Sample Codes 

Each sample will be identified by a unique sample identification number in the logbook, sampling log, and COC record using an alphanumeric code. 
Field samples will be linked to geographic location via location codes. Where possible, location codes will link historical sample data with new data. All 
field samples will be identified using the convention provided in Worksheet #18, followed by the date in "mmddyy" format (e.g. WC-1-101918).  
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Blind duplicate samples will be labeled sequentially starting at 1 (e.g. DUP-001-101918).  

It is noted that sample identification and labeling procedures may be modified as needed to supplement specific investigation objectives and any 
deviations identified in site-specific workplans.    
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Field Activities 

Field activities require consistent documentation and accurate record keeping. During work activities, standardized procedures will be used for 
documentation of field activities, data security and QA. These procedures are described in further detail in the following subsections. 

Field Documentation 

Complete and accurate record keeping is a critical component of the field investigation activities. When interpreting analytical results and identifying 
data trends, investigators realize that field notes are an important part of the review and validation process. To confirm that the field investigation is 
thoroughly documented, several different information records, each with its own specific reporting requirements, will be maintained, including: 

• field logs 

• COC forms 

• instrument calibration records 

Each of these types of field documentation is described below. 

Field Logs 

Personnel performing the field activities will keep field logs that detail observations and measurements made during the site work. Data will be recorded 
directly into site-dedicated, bound notebooks, with each entry dated and signed. To determine, at a future date, that notebook pages are not missing, 
each page will be sequentially numbered. Erroneous entries will be corrected by crossing out the original entry, initialing it and then documenting the 
proper information. In addition, certain media sample locations will be surveyed to accurately record their locations. The survey crew will use its own 
field logs and will supply the sampling location coordinates to the Database Administrator. 

Chain-of-Custody Forms 

COC forms are used to document and track sample possession from time of collection to the time of disposal. A COC form will accompany each field 
sample collected, and one copy of the form will be filed in the field office. Field personnel will be briefed on the proper use of the COC procedure. A 
sample COC form is included in Attachment 2 of this QAPP.   

Instrument Calibration Records 

As part of data QA procedures, field monitoring and detection equipment will be routinely calibrated. Instrument calibration confirms that equipment 
used is of the proper type, range, accuracy and precision to provide data compatible with the specified requirements and desired results. Calibration 
procedures for the various types of field instrumentation are described in Worksheet 22. To demonstrate that established calibration procedures have 
been followed, calibration records will be prepared and maintained to include, as appropriate, the following: 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

• calibration date and time 

• type and identification number of equipment 

• calibration frequency and acceptable tolerances 

• identification of individual(s) performing calibration 

• reference standards used 

• calibration data 

• information on calibration success or failure 

The calibration record will serve as a written account of monitoring or detection equipment QA. Erratic behavior or failures of field equipment will be 
subsequently recorded in the calibration log. 

Data Security 

Measures will be taken during the field investigation to confirm that samples and records are not lost, damaged or altered. When not in use, field 
notebooks will be stored at the field office or locked in the field vehicle. Access to these files will be limited to the field personnel who use them. 

Sample Management and Tracking 

A record of all field documentation will be maintained to confirm the validity of data used in the site analysis. To effectively execute such 
documentation, specific sample tracking and data management procedures will be used throughout the sampling program. 

Sample tracking will begin with the completion of COC forms. The completed COC forms associated with samples collected will be faxed to the Field 
Task Manager. Copies of all completed COC forms will be maintained in the project file. The laboratory will verify receipt of the samples electronically 
(via e-mail) on the following day. 

When analytical data are received from the laboratory, the Data QA Manager will review the incoming analytical data packages against the information 
on the COCs to confirm that the correct analyses were performed for each sample and that results for all samples submitted for analysis were received.  
Any discrepancies noted will be promptly followed up by the Data QA Manager. 

Data Management System 

In addition to the sample tracking system, a data management system will be implemented. The central focus of the data management system will be 
the development of a personal computer-based project database. The project database, to be maintained by the Project Database Manager, will 
combine pertinent geographical, field and analytical data. Information that will be used to populate the database will be derived from three primary 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 
sources: surveying of sampling locations, field observations and analytical results. Each of these sources is discussed in the following sections. 

Computer Hardware 

The database will be constructed on personal computer work stations connected through a network server. The network will provide access to various 
hardware peripherals, such as laser printers, backup storage devices, image scanners and modems. Computer hardware will be upgraded to industrial 
and corporate standards, as necessary, in the future. 

Computer Software 

The data will be warehoused in a CORE database system that uses a SQL Server database . Geographic information system (GIS) applications will be 
developed in ESRI ArcGIS, with additional customization performed with Visual Basic. Tables and other database reports will be generated through 
Microsoft Access in conjunction with Microsoft Excel and/or Microsoft Word. These software products will be upgraded to current industrial standards, 
as necessary. 

Survey Information 

In general, each location sampled as part of the work plan will be surveyed to confirm accurate documentation of sample locations for mapping and 
GIS purposes (if appropriate), to facilitate resampling of select sample locations during future monitoring programs, if needed, and for any potential 
remediation activities. The surveying activities that will occur in the field will consist of collection of information that will be used to compute a northing 
and easting in state plane coordinates for each sample location and collection of information to compute elevations relative to the National Geodetic 
Vertical Datum of 1988 for select sample locations, as appropriate. Field books associated with the surveying activities will be stored as a record of the 
project activities. 

Field Observations 

An important part of the information that will ultimately reside in the data management system for use during the project will originate in the 
observations that are recorded in the field. 

Following each sampling event, a status memorandum may be prepared by the field personnel who performed the sampling activities. The purpose of 
the status memo is to summarize and provide a record of the sampling event. Topics to be discussed include the locations sampled, the sampling 
methodologies used, QA/QC procedures, blind duplicate and MS/MSD sample identification numbers, equipment decontamination procedures, 
personnel involved in the activity, and any other noteworthy events that occurred. 

Tables are typically attached to the memorandum and are used to summarize measurements that were recorded in the field books. It is anticipated that 
these tables will be developed using a personal computer spreadsheet program to reduce possible transcription error and to facilitate the transfer of 
information to the data management system.  

All pertinent field data will be manually entered into the appropriate database tables from the COC forms and field notebooks. 
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Analytical Results 

Analytical results will be provided by the laboratory in both a digital and a hard copy format. The data packages will be examined to confirm that the 
correct analyses were performed for each sample submitted and that all of the analyses requested on the COC form were performed. If discrepancies 
are noted, the Project QA Manager will be notified and will promptly follow up with the laboratory to resolve any issues. 

Each data package will be validated in accordance with procedures outlined in Worksheet #37. Data that do not meet the specified standards will be 
flagged pending resolution of the issue. The flag will not be removed from the data until the issue associated with the sample results is resolved.  
Although flags may remain for certain data, the use of the data may not necessarily be restricted. 

Following completion of the data validation, the digital files will be used to populate the appropriate database tables. This format specifies one data 
record for each constituent for each sample analyzed. Specific fields include: 

• sample identification number 

• date sampled 

• date analyzed 

• parameter name 

• analytical result 

• units 

• detection limit 

• qualifier(s) 

The individual electronic data deliverables (EDDs), supplied by the laboratory in a defined four file Equis format value in a Microsoft Excel worksheet, 
will be loaded into the appropriate database table. Any analytical data that cannot be provided by the laboratory in electronic format will be entered 
manually. After entry into the database, the EDD data will be compared to the field information previously entered into the database to confirm that all 
requested analytical data have been received. 

Data Analysis and Reporting 

The database management system will have several functions to facilitate the review and analysis of project data. Data entry screens will be developed 
to assist in the keypunching of field observations. Routines will also be developed to permit the user to scan analytical data from a given site for a given 
medium. Several output functions that have been developed by Arcadis will be appropriately modified for use in the data management system. 

A valuable function of the data management system will be the generation of tables of analytical results from the project database. The capability of the 
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data management system to directly produce tables reduces the redundant manual entry of analytical results during report preparation and precludes 
transcription errors that may occur otherwise. This data management system function creates as the ability to process the data and generate   table of 
rows and columns. Tables of analytical data will be produced as part of data interpretation tasks, the reporting of data and generation of the Final 
Report.  

Another function of the data management system will be to create digital files of analytical results and qualifiers suitable for transfer to mapping/ 
presentation software. A function has been created by Arcadis that creates a digital file consisting of sample location number, state plane coordinates, 
sampling date and detected constituents, and associated concentrations and analytical qualifiers. The file is then transferred to an AutoCAD work 
station, where another program has been developed to plot a location’s analytical data in a "box" format at the sample location (represented by the 
state plane coordinates). This routine greatly reduces the redundant keypunching of analytical results and facilitates the efficient production of 
interpretative and presentation graphics. 

The data management system also has the capability of producing a digital file of select parameters that exists in one or more of the databases. This 
type of custom function is accomplished on an interactive basis and is best used for transferring select information into a number of analysis tools, such 
as statistical or graphing programs. 
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Documentation and Records 

Field Documentation. Field personnel will provide comprehensive documentation covering all aspects of field sampling, field analysis and sample COC.  
This documentation constitutes a record that allows reconstruction of all field events to aid in the data review and interpretation process. All documents, 
records and information relating to the performance of the field work will be retained in the project file. 

The various forms of documentation to be maintained throughout the action include: 

• Daily Production Documentation. A field notebook consisting of a waterproof, bound notebook that will contain a record of all activities 
performed at the Operable Unit 2 Project Area.   

• Sampling Information. Detailed notes will be made as to the exact sampling location, physical observations and weather conditions (as 
appropriate).  

• Sample COC. COC forms will provide the record of responsibility for sample collection, transport and submittal to the laboratory. COC forms 
will be filled out at each sampling site, at a group of sampling sites or at the end of each day of sampling by Arcadis’ field personnel designated 
to be responsible for sample custody. If the samples are relinquished by the designated sampling person to other sampling or field personnel, 
the COC form will be signed and dated by the appropriate personnel to document the sample transfer. The original COC form will accompany 
the samples to the laboratory, and copies will be forwarded to the project files. A sample COC form is included in Attachment 2 of this QAPP. 

Persons will have custody of samples when the samples are in their physical possession, in their view after being in their possession, or in their 
physical possession and secured so they cannot be tampered with. In addition, when samples are secured in a restricted area accessible only 
to authorized personnel, they will be deemed to be in the custody of such authorized personnel. 

• Field Equipment, Calibration and Maintenance Logs. To document the calibration and maintenance of field instrumentation, calibration and 
maintenance logs will be maintained for each piece of field equipment that is not factory-calibrated. 

Laboratory Project Files. The laboratory will establish a file for pertinent data. The file will include correspondence, faxed information, phone logs and 
COC forms. The laboratory will retain project files and data packages for a period not less than 5 years.  

Laboratory Logbooks. Workbooks, bench sheets, instrument logbooks and instrument printouts will be used to trace the history of samples through 
the analytical process and to document important aspects of the work, including the associated QCs. As such, logbooks, bench sheets, instrument logs 
and instrument printouts will be part of the permanent record of the laboratory. Each page or entry will be dated and initialed by the analyst at the time 
of entry. Errors in entry will be crossed out in indelible ink with one stroke, corrected without the use of white-out or by obliterating or writing directly 
over the erroneous entry, and initialed and dated by the individual making the correction. Pages of logbooks that are not used will be completed by 
lining out unused portions. Information regarding the sample, analytical procedures performed and results of the testing will be recorded on laboratory 
forms or personal notebook pages by the analyst. These notes will be dated and will also identify the analyst, instrument used and instrument 
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conditions. Laboratory notebooks will be periodically reviewed by the laboratory group leaders for accuracy, completeness and compliance with this 
QAPP. All entries and calculations will be verified by the laboratory group leader. If all entries on the pages are correct, the laboratory group leader will 
initial and date the pages. Corrective action will be taken for incorrect entries before the laboratory group leader signs. 

Computer and Hard Copy Storage. All electronic files and deliverables will be retained by the laboratory for not less than 5 years; hard copy data 
packages (or electronic copies) will also be retained for not less than 5 years.  

Field Data Reporting. Information collected in the field through visual observation, manual measurement and/or field instrumentation will be recorded 
in field notebooks or data sheets and/or on forms. Such data will be reviewed by the appropriate Field Program Manager for adherence to the Work 
Plan and for consistency. Concerns identified as a result of this review will be discussed with the field personnel, corrected if possible and (as 
necessary) incorporated into the data evaluation process. If applicable, field data forms and calculations will be processed and included in appendices 
to the appropriate reports (when generated). The original field logs documents and data reductions will be kept in the project file at the Arcadis office in 
Syracuse, New York. 

Laboratory Data Reporting. Data reports for all parameters will include, at a minimum, the following items: 

Narrative:  Summary of activities that took place during sample analysis, including the following information: 

• laboratory name and address 

• date of sample receipt 

• cross reference of laboratory identification number to contractor sample identification 

• analytical methods used 

• deviations from specified protocol 

• corrective actions taken 

Included with the narrative will be any sample handling documents, including field and internal COC forms, air bills, and shipping tags. 

Analytical Results:  These will be reported according to analysis type and include the following information, as applicable: 

• sample identification (ID) 

• laboratory ID 

• date of collection 

• date of receipt 
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• date of extraction 

• date of analysis 

• method detection and reporting limits 

Sample results on the report forms will be corrected for dilutions. Soil data will be reported on a dry weight basis. Unless otherwise specified, all 
results will be reported uncorrected for blank contamination. 

For this project, three levels of data reporting have been defined, as follows: 

• Level 1 — Minimal Reporting:  Minimal or “results only” reporting is used for analyses that, due either to their nature (i.e., field monitoring) or 

the intended data use (i.e., preliminary screening), do not generate or require extensive supporting documentation. 

• Level 2 — Modified Reporting:  Modified reporting is used for analyses that are performed following standard USEPA-approved methods and 
QA/QC protocols. Based on the intended data use, modified reporting may require some supporting documentation, but not full Contract 
Laboratory Program (CLP) -type reporting. 

• Level 3 — Full Reporting:  Full CLP-type reporting is used for those analyses that, based on the intended data use, require full 
documentation. This reporting level would include Analytical Services Protocol (ASP) Superfund and Category B reporting. 

The analytical methods to be used during the investigation activities will be performed using EPA SW-846 methodology with NYSDEC ASP 
Revision 2005, QA/QC requirements, and Category B reporting deliverables.  This deliverable will include, but not be limited to, raw data required 
to recalculate any result, including instrument printouts and quantitation reports. The report also will include standards used in calibration and 
calculation of analytical results; sample extraction, digestion and other preparation logs; standard preparation logs; instrument run logs; and 
moisture content calculations 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Assessment/Audit Tasks 

Performance and systems audits will be completed in the field and laboratory during the Operable Unit 2 investigations, as described below and in 
Worksheets #31 and #32. 

1. Field Audits. The following field performance and systems audits will be completed during this project. 

The Field Task Managers will monitor field performance. Field performance audit summaries will contain an evaluation of field activities to 
verify that the activities are performed according to established procedures. Field performance audits may be performed by the Arcadis Project 
Manager (or designee). The auditor(s) will review field reports and communicate concerns to the Arcadis Project Manager and/or Field Task 
Manager, as appropriate. 

The number and frequency of field performance audits conducted will be determined independently by the Field Task Manager. The Arcadis 
Project Manager will administer field performance audits at a frequency of approximately one per month during field activities. The observations 
made during field performance audits and any recommended changes/deviations to the field procedures will be recorded and documented. 

In addition, the Project QA Manager will review the rinse and trip blank data to identify potential deficiencies in field sampling and cleaning 
procedures. In addition, systems audits comparing scheduled QA/QC activities from this QAPP with actual QA/QC activities completed will be 
performed. The Field Task Manager and Project QA Manager will periodically confirm that work is being performed consistent with this QAPP 
and the site-wide Sampling and Analysis Plan. 

2. Laboratory Audits 

Internal laboratory audits are conducted periodically by the Laboratory QA Manager. As part of the audit, the overall performance of the 
laboratory staff is evaluated and compared to the performance criteria outlined in the laboratory QA manual and SOPs. Results of the audits 
are summarized and issued to each department supervisor, Laboratory Manager and Laboratory Director. A systems audit of each laboratory is 
also performed by the Data QA Manager to determine whether the procedures implemented by each laboratory comply with the QA manual 
and SOPs. 

As a participant in state and federal certification programs, the laboratory is audited by representatives of the regulatory agency issuing 
certification, in addition to the laboratory’s internal audits. Audits are usually conducted annually and focus on laboratory conformance to the 
specific program protocols for which the laboratory is seeking certification. The auditor reviews sample handling and tracking documentation, 
analytical methodologies, analytical supportive documentation and final reports. The audit findings are formally documented and submitted to 
the laboratory for corrective action, if necessary. 

Arcadis reserves the right to conduct an on-site audit of the laboratory prior to the start of analyses for the project. Additional audits may be 
performed during the project, as deemed necessary. 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

3. Corrective Action 

Corrective actions are required when field or analytical data are not within the objectives specified in this QAPP. Corrective actions include 
procedures to promptly investigate, document, evaluate and correct data collection and/or analytical procedures. Field and laboratory 
corrective action procedures for the actions are described below. 

a. Field Procedures 

If, during field work, a condition is noted by the field crew that would have an adverse effect on data quality, corrective action will be taken 
so as not to repeat this condition. Condition identification, cause and corrective action implemented by the Field Task Manager or a 
designee will be documented on a Corrective Action Form and reported to the appropriate Arcadis Project QA Manager and Project 
Manager. 

Examples of situations that would require corrective actions are provided below: 

• protocols as defined by the QAPP and/or Performance Sampling, Monitoring, and Reporting Plan have not been followed 

• equipment is not in proper working order or is not properly calibrated 

• QC requirements have not been met  

• issues resulting from performance or systems audits have not been resolved 

Project personnel will continuously monitor ongoing work performance as part of daily responsibilities. 

b. Laboratory Procedures 

In the laboratory, when a condition is noted to have an adverse effect on data quality, corrective action will be taken so as not to repeat this 
condition. Condition identification, cause and corrective action taken will be documented and reported to the Project Manager and Data QA 
Manger. 

Corrective action may be initiated, at a minimum, under the following conditions: 

• protocols as defined by this QAPP have not been followed 

• predetermined data acceptance standards are not obtained 

• equipment is not in proper working order or calibrated 

• sample and test results are not completely traceable 

• QC requirements have not been met  
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

• issues resulting from performance or systems audits have not been resolved 

Laboratory personnel will continuously monitor ongoing work performance as part of daily responsibilities. Corrective action will be initiated at the point 
where the problem has been identified. At whatever level this occurs (analyst, supervisor, data review, or quality control), it will be brought to the 
attention of the Laboratory QA Manager and, ultimately, the Laboratory Director. Final approval of any action deemed necessary is subject to the 
approval of the Laboratory Director. 

Any corrective action deemed necessary based on system or performance audits, the analytical results of split samples, or the results of data review 
will be implemented. The corrective action may include sample re-extraction, re-preparation, re-analysis, cleanup, dilution, matrix modification or other 
activities. 
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Quality Assurance Project Plan Worksheet #14 – Summary of Project Tasks 

Data Review Tasks 

See Worksheets #36 and #37. 
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CAS Number Laboratory Laboratory
MDL 2 RL

Benzene 71-43-2 1 0.25 0.7
Ethylbenzene 100-41-4 5 0.25 1.0
Naphthalene 91-20-3 10 1.4 5.0
Toluene 108-88-3 5 0.25 1.0
o-Xylene 95-47-6 5 0.25 1.0
m&p-Xylene NA 5 0.25 1.0

Chemical Oxygen Demand (SM 5220D) NA NS - 10
Biological Oxygen Demand (SM 5210B) NA NS 2.0 4.0

Abbreviations:
RL = reporting limit

MDL = method detection limit

mg/L = milligrams per liter

ug/L = micrograms per liter

NA = not applicable

NS = not specified

Notes:

Analyte

2. Concentrations detected less than the RL but greater than the MDL must be reported with the appropriate qualifier.

1.  Groundwater screening criteria correspond to the NYSDEC's Division of Water, Technical and Operational Guidance Series (TOGS) 1.1.1, Class 
GA Standards.

Wet Chemistry (mg/L)

Water Reference LimitsScreening 
Criteria1

QAPP Worksheet #15-1 Reference Limits and Evaluation (Groundwater)

Volatile Organic Compounds (SW-846 8260C) (ug/L)
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Laboratory Laboratory
MDL RL

1,1,1-Trichloroethane 71-55-6 680 0.31 3.1
1,1,2,2-Tetrachloroethane 79-34-5 NS 0.63 3.1
1,1,2-Trichloroethane 79-00-5 NS 0.63 3.1
1,1-Dichloroethane 75-34-3 270 0.63 3.1
1,1-Dichloroethene 75-35-4 330 0.31 3.1
1,2,3-Trichlorobenzene 87-61-6 NS 0.63 3.1
1,2,4-Trichlorobenzene 120-82-1 NS 0.63 3.1
1,2-Dibromo-3-chloropropane 96-12-8 NS 0.63 3.1
1,2-Dibromoethane 106-93-4 NS 0.31 3.1
1,2-Dichlorobenzene 95-50-1 1,100 0.31 3.1
1,2-Dichloroethane 107-06-2 20 0.31 3.1
1,2-Dichloropropane 78-87-5 NS 0.63 3.1
1,3-Dichlorobenzene 541-73-1 2,400 0.31 3.1
1,4-Dichlorobenzene 106-46-7 1,800 0.31 3.1
1,4-Dioxane 123-91-1 NS 25 47
2-Hexanone 591-78-6 NS 3.1 16
4-Methyl-2-pentanone 108-10-1 NS 3.1 16
Acetone 67-64-1 50 3.1 31
Benzene 71-43-2 60 0.31 3.1
Bromochloromethane 74-97-5 NS 0.31 3.1
Bromodichloromethane 75-27-4 NS 0.63 3.1
Bromoform 75-25-2 NS 0.63 3.1
Bromomethane 74-83-9 NS 1.3 3.1
Carbon Disulfide 75-12-0 NS 0.63 3.1
Carbon tetrachloride 56-23-5 760 0.63 3.1
Chlorobenzene 108-90-7 1,100 0.31 3.1
Chloroethane 75-00-3 NS 0.31 3.1
Chloroform 67-66-3 370 0.31 3.1
Chloromethane 74-87-3 NS 0.63 3.1
cis-1,2-Dichloroethene 156-59-2 250 0.31 3.1
cis-1,3-Dichloropropene 10061-01-5 NS 0.31 3.1
Cyclohexane 110-82-7 NS 0.63 3.1
Dibromochloromethane 124-48-1 NS 0.63 3.1
Dichlorodifluoromethane 75-71-8 NS 0.31 3.1
Ethylbenzene 100-41-4 1,000 0.31 3.1
Isopropylbenzene 98-82-8 NS 0.31 3.1
m&p-Xylene 179601-23-1 NS 0.63 3.1
Methyl ethyl ketone 78-93-3 120 3.1 19
Methyl t-butyl ether 1634-04-4 930 0.63 6.3
Methylacetate 79-20-9 NS 1.6 2.5
Methylcyclohexane 108-87-2 NS 0.63 3.1
Methylene chloride 75-09-2 50 3.1 16
o-Xylene 95-47-6 NS 0.63 3.1
Styrene 100-42-5 NS 0.31 3.1
Tetrachloroethene 127-18-4 1,300 0.63 3.1
Toluene 108-88-3 700 0.31 3.1
Total Xylenes 1330-20-7 260 3.1 3.1
trans-1,2-Dichloroethene 156-60-5 190 0.31 3.1
trans-1,3-Dichloropropene 10061-02-6 NS 0.31 3.1
Trichloroethene 79-01-6 470 0.31 3.1
Trichlorofluoromethane 75-69-4 NS 0.63 3.1
Trichlorotrifluoroethane 76-13-1 NS 0.31 3.1

QAPP Worksheet #15-2 Reference Limits and Evaluation (Backfill)

Soil Screening 
Criteria1

Soil Reference Limits2,3

CAS Number

Volatile Organic Compounds (SW-846 8260C) (ug/kg)

Analyte

11/12/2018
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Laboratory Laboratory
MDL RL

QAPP Worksheet #15-2 Reference Limits and Evaluation (Backfill)

Soil Screening 
Criteria1

Soil Reference Limits2,3

CAS NumberAnalyte

Vinyl chloride 75-01-4 20 0.31 3.1

1,1-Biphenyl 92-52-4 NS 120 270
1,2,4,5-Tetrachlorobenzene 95-94-3 NS 130 270
2,3,4,6-Tetrachlorophenol 58-90-2 NS 69 270
2,4,5-Trichlorophenol 95-95-4 NS 69 270
2,4,6-Trichlorophenol 88-06-2 NS 69 270
2,4-Dichlorophenol 120-83-2 NS 130 270
2,4-Dimethylphenol 105-67-9 NS 69 270
2,4-Dinitrophenol 51-28-5 NS 69 610
2,4-Dinitrotoluene 121-14-2 NS 150 270
2,6-Dinitrotoluene 606-20-2 NS 120 270
2-Chloronaphthalene 91-58-7 NS 110 270
2-Chlorophenol 95-57-8 NS 69 270
2-Methylnaphthalene 91-57-6 NS 110 270
2-Methylphenol (o-Cresol) 95-48-7 330 69 270
2-Nitroaniline 88-74-4 NS 270 610
2-Nitrophenol 88-75-5 NS 69 270
3&4-Methylphenol (m&p-Cresol) NA 330 69 380
3,3'-Dichlorobenzidine 91-94-1 NS 180 460
3-Nitroaniline 99-09-2 NS 150 610
4,6-Dinitro-2-methylphenol 534-52-1 NS 69 1100
4-Bromophenyl phenyl ether 101-55-3 NS 110 380
4-Chloro-3-methylphenol 59-50-7 NS 69 270
4-Chloroaniline 106-47-8 NS 150 270
4-Chlorophenyl phenyl ether 7005-72-3 NS 130 270
4-Nitroaniline 100-01-6 NS 130 610
4-Nitrophenol 100-02-7 NS 69 1100
Acenaphthene 83-32-9 20,000 120 270
Acenaphthylene 208-96-8 100,000 110 270
Acetophenone 98-86-2 NS 120 270
Anthracene 120-12-7 100,000 120 270
Atrazine 1912-24-9 NS 110 270
Benz(a)anthracene 56-55-3 1,000 130 270
Benzaldehyde 100-52-7 NS 110 270
Benzo(a)pyrene 50-32-8 1,000 120 270
Benzo(b)fluoranthene 205-99-2 1,000 130 270
Benzo(g,h,i)perylene 191-24-2 100,000 120 270
Benzo(k)fluoranthene 207-08-9 800 130 270
Benzyl butyl phthalate 85-68-7 NS 98 270
Bis(2-chloroethoxy)methane 111-91-1 NS 110 270
Bis(2-chloroethyl)ether 111-44-4 NS 100 380
Bis(2-chloroisopropyl)ether 39638-32-9 NS 110 270
Bis(2-ethylhexyl)phthalate 117-81-7 NS 110 270
Caprolactam 105-60-2 NS 190 270
Carbazole 86-74-8 NS 190 380
Chrysene 218-01-9 1,000 130 270
Dibenz(a,h)anthracene 53-70-3 330 120 190
Dibenzofuran 132-64-9 7,000 110 270
Diethyl phthalate 84-66-2 NS 120 270
Dimethylphthalate 131-11-3 NS 120 270
Di-n-butylphthalate 84-74-2 NS 380 760
Di-n-octylphthalate 117-84-0 NS 98 270

Semivolatile Organic Compounds (SW-846 8270D) (ug/kg)

11/12/2018
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Laboratory Laboratory
MDL RL

QAPP Worksheet #15-2 Reference Limits and Evaluation (Backfill)

Soil Screening 
Criteria1

Soil Reference Limits2,3

CAS NumberAnalyte

Fluoranthene 206-44-0 100,000 120 270
Fluorene 86-73-7 30,000 130 270
Hexachlorobenzene 118-74-1 330 120 270
Hexachlorobutadiene 87-68-3 NS 140 270
Hexachlorocyclopentadiene 77-47-4 NS 270 270
Hexachloroethane 67-72-1 NS 110 270
Indeno(1,2,3-cd)pyrene 193-39-5 500 130 270
Isophorone 78-59-1 NS 110 270
Naphthalene 91-20-3 12,000 110 270
Nitrobenzene 98-95-3 NS 130 270
N-Nitrosodimethylamine 62-75-9 NS 110 380
N-Nitrosodi-n-propylamine 621-64-7 NS 120 190
N-Nitrosodiphenylamine 86-30-6 NS 150 380
Pentachlorophenol 87-86-5 800 69 380
Phenanthrene 85-01-8 100,000 110 270
Phenol 108-95-2 330 69 270
Pyrene 129-00-0 100,000 130 270

11/12/2018
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QAPP Worksheet #15-2 Reference Limits and Evaluation (Backfill)

Soil Screening 
Criteria1

Soil Reference Limits2,3

CAS NumberAnalyte

4,4'-DDD 72-54-8 3.3 1.15 1.15
4,4'-DDE 72-55-9 3.3 1.15 1.15
4,4'-DDT 50-29-3 3.3 1.15 1.15
alpha-BHC 319-84-6 20 3.8 3.8
alpha-Chlordane 5103-71-9 94 1.9 1.9
Aldrin 309-00-2 5 1.9 1.9
beta-BHC 319-85-7 36 3.8 3.8
Chlordane 57-74-9 NS 19 19
delta-BHC 319-86-8 40 3.8 3.8
Dieldrin 60-57-1 5 1.9 1.9
Endosulfan I 959-98-8 2,400 3.8 3.8
Endosulfan II 33213-65-9 2,400 3.8 3.8
Endosulfan sulfate 1031-07-8 2,400 3.8 3.8
Endrin 72-20-8 14 3.8 3.8
Endrin aldehyde 7421-93-4 NS 3.8 3.8
Endrin ketone 53494-70-5 NS 3.8 3.8
gamma-BHC (Lindane) 58-89-9 100 0.75 0.75
gamma-Chlordane 5103-74-2 NS 1.9 1.9
Heptachlor 76-44-8 42 3.8 3.8
Heptachlor epoxide 1024-57-3 NS 3.8 3.8
Methoxychlor 72-43-5 NS 19 19
Toxaphene 8001-35-2 NS 75 75

Aroclor-1016 12674-11-2 NS 38 38
Aroclor-1221 11104-28-2 NS 38 38
Aroclor-1232 11141-16-5 NS 38 38
Aroclor-1242 53469-21-9 NS 38 38
Aroclor-1248 12672-29-6 NS 38 38
Aroclor-1254 11097-69-1 NS 38 38
Aroclor-1260 11096-82-5 NS 38 38
Aroclor-1262 37324-23-5 NS 38 38
Aroclor-1268 11100-14-4 NS 38 38
Total Aroclors NA 100 38 38

2,4,5-T 93-76-5 NS 9.7 9.7
2,4,5-TP 93-72-1 3,800 9.7 9.7
2,4-D 94-75-7 NS 19 19
2,4-DB 94-82-6 NS 190 190
Dalapon 75-99-0 NS 9.7 9.7
Dicamba 1918-00-9 NS 9.7 9.7
Dichloroprop 120-36-5 NS 19 19
Dinoseb 88-85-7 NS 19 19

Silver 7440-22-4 2 0.35 0.35
Aluminum 7429-90-5 NS 7.2 7.2
Arsenic 7440-38-2 13 0.69 0.69
Barium 7440-39-3 350 0.35 0.35
Beryllium 7440-41-7 7.2 0.14 0.64
Calcium 7440-70-2 NS 3.2 5.2
Cadmium 7440-43-9 2.5 0.35 0.6
Cobalt 7440-48-4 NS 0.35 0.35
Chromium 16065-83-1 30 0.35 0.35

Pesticides (SW-846 8081B) (ug/kg)

Polychlorinated Biphenyls (SW-846 8082A) (ug/kg)

Herbicides (SW-846 8151A) (ug/kg)

Metals and Cyanide (SW-846 6010C/7196A/7471B/9010C) (mg/kg)
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QAPP Worksheet #15-2 Reference Limits and Evaluation (Backfill)

Soil Screening 
Criteria1

Soil Reference Limits2,3

CAS NumberAnalyte

Haxavalent Chromium 18540-29-9 1 0.01 0.5
Copper 7440-50-8 50 0.35 0.35
Iron 7439-89-6 NS 5.2 5.2
Mercury NA 0.18 0.02 0.03
Potassium 7440-09-7 NS 2.7 5.2
Magnesium 749-95-4 NS 3.5 5.2
Manganese 7439-96-5 1,600 3.5 3.5
Sodium 7440-23-5 NS 3.0 5.2
Nickel 7440-02-0 30 0.35 0.35
Lead 7439-92-1 63 0.35 0.35
Antimony 7440-36-0 NS 1.7 3.5
Selenium 7782-49-2 3.9 1.2 1.4
Thallium 7440-28-0 NS 1.4 3.1
Vanadium 7440-62-2 NS 0.35 0.35
Zinc 7440-66-6 109 3.5 3.5
Cyanide NA 27 0.264 0.53

Abbreviations:
RL = reporting limit
MDL = method detection limit
ug/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
NA = not applicable
NS = not specified

Notes:
1.  Soil screening criteria reflect Soil Cleanup Objectives for unrestricted use as presented in Title 6 of the New York Codes, Rules, and 
Regulations (6 NYCRR) Part 375-6.8(a). 

3. The target reporting limits are based on wet weight. Actual reporting limits will vary based on sample weight and moisture content.

2. Concentrations detected less than the RL but greater than the MDL must be reported with the appropriate qualifier ("J" qualifier indicating an 
estimated result). These results are considered usable. 
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1,1,1,2-Tetrachloroethane 630-20-6 1.00
1,1,1-Trichloroethane 71-55-6 1.00
1,1,2,2-Tetrachloroethane 79-34-5 1.00
1,1,2-Trichloroethane 79-00-5 1.00
1,1-Dichloroethane 75-34-3 1.00
1,1-Dichloroethene 75-35-4 0.20
1,2,4-Trichlorobenzene 120-82-1 1.00
1,2,4-Trimethylbenzene 95-63-6 1.00
1,2-Dibromoethane 106-93-4 1.00
1,2-Dichlorobenzene 95-50-1 1.00
1,2-Dichloroethane 107-06-2 1.00
1,2-Dichloropropane 78-87-5 1.00
1,2-Dichlorotetrafluoroethane 76-14-2 1.00
1,3,5-Trimethylbenzene 108-67-8 1.00
1,3-Butadiene 106-99-0 1.00
1,3-Dichlorobenzene 541-73-1 1.00
1,4-Dichlorobenzene 106-46-7 1.00
1,4-Dioxane 123-91-1 1.00
2-Hexanone (Methyl N-Butyl Ketone) 591-78-6 1.00
4-Ethyltoluene 622-96-8 1.00
4-Isopropyltoluene 99-87-6 1.00
4-Methyl-2-Pentanone 108-10-1 1.00
Acetone 67-64-1 1.00
Acrylonitrile 107-13-1 1.00
Benzene 71-43-2 1.00
Benzyl Chloride 100-44-7 1.00
Bromodichloromethane 75-27-4 1.00
Bromoform 75-25-2 1.00
Bromomethane 74-83-9 1.00
Carbon Disulfide 75-15-0 1.00
Carbon Tetrachloride 56-23-5 0.20
Chlorobenzene 108-90-7 1.00
Chloroethane 75-00-3 1.00
Chloroform 67-66-3 1.00
Chloromethane 74-87-3 1.00
cis-1,2-Dichloroethene 156-59-2 0.20
cis-1,3-Dichloropropene 10061-01-5 1.00

Volatile Organic Compounds (TO-15) (µg/m3)

QAPP Worksheet #15-3 Reference Limits and Evaluation (Air)

Laboratory RLCAS NumberAnalyte
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Dibromochloromethane 124-48-1 1.00
Dichlorodifluoromethane (CFC-12) 75-71-8 1.00
Ethanol 64-17-5 1.00
Ethyl Acetate 141-78-6 1.00
Ethylbenzene 100-41-4 1.00
Heptane 142-82-5 1.00
Hexachlorobutadiene 87-68-3 1.00
Hexane 110-54-3 1.00
Isopropyl alcohol 67-63-0 1.00
Isopropylbenzene 98-82-8 1.00
m&p-Xylenes 108-38-3 1.00
Methyl Ethyl Ketoine (2-Butanone) 78-93-3 1.00
Methyl-tert-butylether 1634-04-4 1.00
Methylene chloride (Dichloromethane) 75-09-2 3.00
n-Butylbenzene 104-51-8 1.00
o-Xylene 95-47-6 1.00
Propylene 115-07-1 1.00
sec-Butylbenzene 135-98-8 1.00
Styrene 100-42-5 1.00
Tetrachloroethene 127-18-4 0.25
Tetrahydrofuran 109-99-9 1.00
Toluene 108-88-3 1.00
trans-1,2-Dichloroethene 156-60-5 1.00
trans-1,3-Dichloropropene 10061-02-6 1.00
Trichloroethene 79-01-6 0.20
Trichlorofluoromethane 75-69-4 1.00
Trichlorotrifluoroethane 76-13-1 1.00
Vinyl chloride 75-01-4 0.20

Abbreviations:
RL = reporting limit

µg/m3 = micrograms per cubic meter
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TCLP VOCs (SW-846 1311/8260C) (mg/L)
1,1-Dichloroethene 75-35-4 0.7 0.005 0.05
1,2-Dichloroethane 107-06-2 0.5 0.005 0.05
Benzene 71-43-2 0.5 0.005 0.05
Carbon tetrachloride 56-23-5 0.5 0.005 0.05
Chlorobenzene 108-90-7 100 0.005 0.05
Chloroform 67-66-3 6 0.005 0.05
Methyl ethyl ketone 78-93-3 200 0.05 0.05
Tetrachloroethene 127-18-4 0.7 0.005 0.05
Trichloroethene 79-01-6 0.5 0.005 0.05
Vinyl chloride 75-01-4 0.2 0.005 0.05
TCLP SVOCs (SW-846 1311/8270D) (mg/L)
1,4-Dichlorobenzene 106-46-7 7.5 0.083 0.083
2,4,5-Trichlorophenol 95-95-4 400 0.083 0.083
2,4,6-Trichlorophenol 88-06-2 2 0.083 0.083
2,4-Dinitrotoluene 121-14-2 0.13 0.083 0.083
2-Methylphenol (o-Cresol) 95-48-7 200 0.083 0.083
3&4-Methylphenol (m&p-Cresol) NA 200 0.083 0.083
Hexachlorobenzene 118-74-1 0.13 0.083 0.083
Hexachlorobutadiene 87-68-3 0.5 0.083 0.083
Hexachloroethane 67-72-1 3 0.083 0.083
Nitrobenzene 98-95-3 2 0.083 0.083
Pentachlorophenol 87-86-5 100 0.083 0.083
Pyridine 110-86-1 25 0.083 0.083
TCLP Pesticides (SW-846 1311/8081B) (mg/L)
4,4'-DDD 72-54-8 NS 0.001 0.001
4,4'-DDE 72-55-9 NS 0.001 0.001
4,4'-DDT 50-29-3 NS 0.001 0.001
alpha-BHC 319-84-6 NS 0.0005 0.0005
Alachlor 15972-60-8 NS 0.0005 0.0005
Aldrin 309-00-2 NS 0.0005 0.0005
beta-BHC 319-85-7 NS 0.0005 0.0005
Chlordane 12789-03-6 0.03 0.005 0.005
delta-BHC 319-86-8 NS 0.0005 0.0005
Dieldrin 60-57-1 NS 0.001 0.001
Endosulfan I 959-98-8 NS 0.0005 0.0005
Endosulfan II 33213-65-9 NS 0.001 0.001
Endosulfan Sulfate 1031-07-8 NS 0.001 0.001
Endrin 72-20-8 0.02 0.001 0.001
Endrin Aldehyde 7421-93-4 NS 0.001 0.001
gamma-BHC (Lindane) 58-89-9 0.4 0.0005 0.0005
Heptachlor 76-44-8 0.008 0.0005 0.0005
Heptachlor epoxide 1024-57-3 0.008 0.0005 0.0005
Methoxychlor 72-43-5 10 0.0005 0.0005
Toxaphene 8001-35-2 0.5 0.02 0.02
TCLP Herbicides (SW-846 1311/8151A) (mg/L)
2,4,5-TP 93-72-1 1 0.0083 0.0083
2,4-D 94-75-7 10 0.017 0.017

QAPP Worksheet #15-4 Reference Limits and Evaluation (Soil Waste Characterization)

Analyte CAS Number
Soil Screening 

Criteria1

Soil Reference Limits2,3
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Silver 7440-22-4 5 0.010 0.10
Arsenic 7440-38-2 5 0.040 0.10
Barium 7440-39-3 100 0.010 0.10
Beryllium 7440-41-7 NS 0.010 0.040
Cadmium 7440-43-9 1 0.0050 0.050
Chromium 16065-83-1 5 0.010 0.10
Copper 7440-50-8 NS 0.010 0.10
Mercury NA 0.2 0.00015 0.0002
Nickel 7440-02-0 NS 0.010 0.10
Lead 7439-92-1 5 0.010 0.10
Selenium 7782-49-2 1 0.10 0.10
Zinc 7440-66-6 NS 0.011 0.10

Aroclor-1016 12674-11-2 NS 38 38
Aroclor-1221 11104-28-2 NS 38 38
Aroclor-1232 11141-16-5 NS 38 38
Aroclor-1242 53469-21-9 NS 38 38
Aroclor-1248 12672-29-6 NS 38 38
Aroclor-1254 11097-69-1 NS 38 38
Aroclor-1260 11096-82-5 NS 38 38
Aroclor-1262 37324-23-5 NS 38 38
Aroclor-1268 11100-14-4 NS 38 38
Total Aroclors NA 100 38 38
Miscallaneous
Ignitabilty (1010/Chapter 7) NA NS - 200 Deg F
Corrosivity (SM4500H+B/Chapter 7) NA NS - 1.00 pH units
Reactive Cyanide (Chapter 7) NA NS - 1 mg/kg
Reactive Sulfide (Chapter 7) NA NS - 20 mg/kg

Abbreviations:
RL = reporting limit
MDL = method detection limit
ug/kg = micrograms per kilogram
mg/L = milligrams per liter
NA = not applicable
NS = not specified

Notes:

2. Concentrations detected less than the RL but greater than the MDL must be reported with the appropriate qualifier.
1. Waste characterization screening criteria reflect 40 CFR 261, Appendix II, 1993 ed., as amended by 58 FR 46040, August 31, 1993.

3. The target reporting limits are based on wet weight. Actual reporting limits will vary based on sample weight and moisture content.

Polychlorinated Biphenyls (SW-846 8082A) (ug/kg)
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Laboratory Laboratory
MDL RL

1,1,1-Trichloroethane 71-55-6 0.25 1.0
1,1,2,2-Tetrachloroethane 79-34-5 0.25 1.0
1,1,2-Trichloroethane 79-00-5 0.25 1.0
1,1-Dichloroethane 75-34-3 0.25 1.0
1,1-Dichloroethene 75-35-4 0.25 1.0
1,2,3-Trichlorobenzene 87-61-6 0.25 1.0
1,2,4-Trichlorobenzene 120-82-1 0.25 1.0
1,2-Dibromo-3-chloropropane 96-12-8 0.50 1.0
1,2-Dibromoethane 106-93-4 0.25 1.0
1,2-Dichlorobenzene 95-50-1 0.25 1.0
1,2-Dichloroethane 107-06-2 0.25 0.60
1,2-Dichloropropane 78-87-5 0.25 1.0
1,3-Dichlorobenzene 541-73-1 0.25 1.0
1,4-Dichlorobenzene 106-46-7 0.25 1.0
2-Hexanone 591-78-6 2.5 2.5
4-Methyl-2-pentanone 108-10-1 2.5 2.5
Acetone 67-64-1 2.5 2.5
Benzene 71-43-2 0.25 0.70
Bromochloromethane 74-97-5 0.25 1.0
Bromodichloromethane 75-27-4 0.25 1.0
Bromoform 75-25-2 0.25 1.0
Bromomethane 74-83-9 0.25 1.0
Carbon Disulfide 75-12-0 0.25 1.0
Carbon tetrachloride 56-23-5 0.25 1.0
Chlorobenzene 108-90-7 0.25 1.0
Chloroethane 75-00-3 0.25 1.0
Chloroform 67-66-3 0.25 1.0
Chloromethane 74-87-3 0.25 1.0
cis-1,2-Dichloroethene 156-59-2 0.25 1.0
cis-1,3-Dichloropropene 10061-01-5 0.25 0.40
Cyclohexane 110-82-7 0.50 1.0
Dibromochloromethane 124-48-1 0.25 1.0
Dichlorodifluoromethane 75-71-8 0.25 1.0
Ethylbenzene 100-41-4 0.25 1.0
Isopropylbenzene 98-82-8 0.25 1.0
m&p-Xylene 179601-23-1 0.25 1.0
Methyl ethyl ketone 78-93-3 2.5 2.5
Methyl t-butyl ether 1634-04-4 0.25 1.0
Methylacetate 79-20-9 2.5 5.0
Methylcyclohexane 108-87-2 0.50 1.0
Methylene chloride 75-09-2 1.0 3.0
o-Xylene 95-47-6 0.25 1.0
Styrene 100-42-5 0.25 1.0
Tetrachloroethene 127-18-4 0.25 1.0
Toluene 108-88-3 0.25 1.0
Total Xylenes 1330-20-7 1.0 1.0
trans-1,2-Dichloroethene 156-60-5 0.25 1.0

QAPP Worksheet #15-5 Reference Limits and Evaluation (Wastewater)

Analyte CAS Number
Water Reference Limits1

Volatile Organic Compounds (SW-846 8260C) (ug/L)
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Trichloroethene 79-01-6 0.25 1.0
Trichlorofluoromethane 75-69-4 0.25 1.0
Trichlorotrifluoroethane 76-13-1 0.25 1.0
Vinyl chloride 75-01-4 0.25 1.0

1,1-Biphenyl 92-52-4 0.9 0.9
1,2,4,5-Tetrachlorobenzene 95-94-3 2.0 2.0
2,3,4,6-Tetrachlorophenol 58-90-2 2.0 5.0
2,4,5-Trichlorophenol 95-95-4 2.74 5.0
2,4,6-Trichlorophenol 88-06-2 1.6 5.0
2,4-Dichlorophenol 120-83-2 1.76 5.0
2,4-Dimethylphenol 105-67-9 1.24 5.0
2,4-Dinitrophenol 51-28-5 3.5 3.5
2,4-Dinitrotoluene 121-14-2 1.97 5.0
2,6-Dinitrotoluene 606-20-2 1.58 5.0
2-Chloronaphthalene 91-58-7 1.42 5.0
2-Chlorophenol 95-57-8 1.42 5.0
2-Methylnaphthalene 91-57-6 1.49 5.0
2-Methylphenol (o-Cresol) 95-48-7 2.35 5.0
2-Nitroaniline 88-74-4 5.0 5.0
2-Nitrophenol 88-75-5 3.17 5.0
3&4-Methylphenol (m&p-Cresol) NA 1.97 5.0
3,3'-Dichlorobenzidine 91-94-1 2.36 10
3-Nitroaniline 99-09-2 10 10
4,6-Dinitro-2-methylphenol 534-52-1 5.0 10
4-Bromophenyl phenyl ether 101-55-3 1.47 5.0
4-Chloro-3-methylphenol 59-50-7 1.76 5.0
4-Chloroaniline 106-47-8 2.33 10
4-Chlorophenyl phenyl ether 7005-72-3 1.68 5.0
4-Nitroaniline 100-01-6 1.67 5.0
4-Nitrophenol 100-02-7 2.26 5.0
Acenaphthene 83-32-9 1.5 5.0
Acenaphthylene 208-96-8 3.0 3.0
Acetophenone 98-86-2 1.6 5.0
Anthracene 120-12-7 1.6 5.0
Atrazine 1912-24-9 3.0 3.0
Benz(a)anthracene 56-55-3 0.20 0.20
Benzaldehyde 100-52-7 2.0 5.0
Benzo(a)pyrene 50-32-8 0.20 0.20
Benzo(b)fluoranthene 205-99-2 0.20 0.20
Benzo(g,h,i)perylene 191-24-2 1.6 5.0
Benzo(k)fluoranthene 207-08-9 0.20 0.20
Benzyl butyl phthalate 85-68-7 1.3 5.0
Bis(2-chloroethoxy)methane 111-91-1 1.4 5.0
Bis(2-chloroethyl)ether 111-44-4 1.4 5.0
Bis(2-chloroisopropyl)ether 39638-32-9 1.4 5.0
Bis(2-ethylhexyl)phthalate 117-81-7 2.0 2.0
Caprolactam 105-60-2 1.5 5.0
Carbazole 86-74-8 2.0 5.0
Chrysene 218-01-9 0.20 0.20
Dibenz(a,h)anthracene 53-70-3 0.20 0.20
Dibenzofuran 132-64-9 1.5 5.0
Diethyl phthalate 84-66-2 1.6 5.0

Semivolatile Organic Compounds (SW-846 8270D) (ug/L)



Title: Quality Assurance Project Plan
Revision Number: 0

Revision Date:  November 2018
Page 13 of 13Dimethylphthalate 131-11-3 1.6 5.0

Di-n-butylphthalate 84-74-2 1.3 5.0
Di-n-octylphthalate 117-84-0 1.3 5.0
Fluoranthene 206-44-0 1.6 5.0
Fluorene 86-73-7 1.7 5.0
Hexachlorobenzene 118-74-1 0.02 0.02
Hexachlorobutadiene 87-68-3 0.5 0.5
Hexachlorocyclopentadiene 77-47-4 1.5 5.0
Hexachloroethane 67-72-1 3.0 3.0
Indeno(1,2,3-cd)pyrene 193-39-5 0.20 0.20
Isophorone 78-59-1 1.4 5.0
Naphthalene 91-20-3 1.4 5.0
Nitrobenzene 98-95-3 0.1 0.1
N-Nitrosodimethylamine 62-75-9 0.8 0.8
N-Nitrosodi-n-propylamine 621-64-7 1.4 5.0
N-Nitrosodiphenylamine 86-30-6 1.9 5.0
Pentachlorophenol 87-86-5 0.3 0.3
Phenanthrene 85-01-8 0.77 0.77
Phenol 108-95-2 1.6 5.0
Pyrene 129-00-0 1.7 5.0

pH (SM4500H+B) NA - 1.00 pH units
Total Dissolved Solids (SM2540C) NA - 10.0 mg/L
Total Suspended Solids (SM2540D) NA - 5.0 mg/L

Abbreviations:
RL = reporting limit
MDL = method detection limit
ug/L = micrograms per liter
mg/L = milligrams per liter
NA = not applicable
NS = not specified

Notes:
1. Concentrations detected less than the RL but greater than the MDL must be reported with the appropriate qualifier.

Miscellaneous
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QAPP Worksheet #16 – Project Schedule/Timeline 

Activities Organization 
Anticipated Date(s) of 

Initiation 

Anticipated Date of 
Completion 

Deliverable Deliverable Due Date 

Pre-Design Investigation: Subsurface 
Soil Investigation Arcadis Summer 2014 Fall 2014 Yes 

Laboratory analytical data report:  
Electronic 10 days. 

Results will be presented in the 
Soil Pre-Design Investigation 
Summary Report (7 months 
following securing access 

agreements and EPA approval of 
the RDWP ). 

Soil Treatability Study Arcadis Fall 2014 Spring 2015 Yes 

Laboratory analytical data report:  
Electronic 10 days. Results will be 

presented in the Pre-Design 
Investigation Summary Report (7 
months following securing access 
agreements and EPA approval of 

the RDWP ). 

Remedial Action Arcadis Fall 2018 Spring/Summer 2019 Yes 

Laboratory analytical data report:  
Electronic 10 days. Results will be 

presented in the Construction 
Completion Report (90 days 

following construction completion). 

Pre-Design Investigation: Groundwater 
Investigation Arcadis Summer 2018 Fall 2018 Yes 

Laboratory analytical data report:  
Electronic 10 days. Results will be 
presented in the Groundwater Pre-

Design Investigation Summary 
Report (90 days following PDI 

groundwater sampling) 
 
Note: Anticipated dates of initiation and completion are subject to change. 
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QAPP Worksheet #17 – Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

PDI Task 3 – Subsurface Soil Investigation: Evaluate Pre-ISS Excavation Soil Handling Requirements. It is envisioned that the top 2 feet 
of soil from the ISS and surrounding area will be removed and transported for offsite disposal prior to starting ISS. In addition, soil from 
approximately 2 feet to 5 feet below ground surface (bgs) within the ISS area will be excavated in preparation for ISS. Based on existing soil 
characterization data for soil below 2 feet bgs, this subsurface soil will be staged for re-use as subsurface fill. 

Additional data is needed as part of the PDI to characterize the top 2 feet of soil to be removed from the ISS and surrounding area (estimated to 
be approximately 1,000 cubic yards (CY)) for direct-loading and transportation to an offsite disposal facility. It is assumed that the potential 
disposal facilities will require the collection and analysis of characterization samples at a frequency of approximately one sample per 500 CY. 
Two composite samples (WC-1 and WC-2) will be collected as part of the PDI to characterize the top 2 feet of soil from the ISS and surrounding 
area. Each composite sample will be formed using discrete grab subsamples from five soil sampling locations, as follows: 

• Sample WC-1: Soil from the 0- to 2-foot depth interval of borings GT-02, GT-04, and GT-05 and from two 2-foot deep randomly-
selected hand-auger boring locations east of the ISS area. 

• Sample WC-2: Soil from the 0- to 2-foot depth interval of borings GT-06 and GT-07 and from three 2-foot deep randomly-selected 
hand-auger boring locations south of the ISS area. 

PDI Task 3 – Subsurface Soil Investigation: Obtain Soil for Bench-Scale Treatability Testing. Up to 5 gallons of representative soil will be 
collected from each proposed soil boring for use during the bench-scale treatability studies, as identified below: 

• Subsurface Mat/Barrier Wall Area (GT-01 through GT-03): Material obtained from a depth of approximately 11 feet bgs to the top of the 
clay confining layer at these three boring locations will be composited at the treatability laboratory for use in the subsurface mat and 
barrier wall treatability studies. 

• ISS Area (GT-04 through GT-07): Material obtained from these four boring locations will be composited into one or two homogenates at 
the treatability laboratory for the ISS treatability study. The number of homogenates to be formed will depend on material type and 
extent of visible impacts. The homogenate(s) will include the most heavily-impacted material encountered at each soil boring location. 
Previous investigations indicate that the DNAPL-impacted material, which primarily consists of blebs and stringers, is generally 
encountered within narrow bands (typically only a couple millimeters to a couple centimeters thick), generally not extending more than 3 
feet above the clay surface. Based on this existing information, one homogenate will likely be sufficient to develop a design appropriate 
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QAPP Worksheet #17 – Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

for implementation throughout the full remediation limits of the OU 2 Project Area. Soil will be collected from a depth of 5 feet bgs to the 
clay confining layer (up to 25 feet bgs). 

PDI Task 3 – Subsurface Soil Investigation: Obtain Soil for Geotechnical Laboratory Analysis. Several split-spoon and undisturbed soil 
samples (Shelby tubes) will be collected to provide in-situ geotechnical soil properties for use during the treatability studies, remedial design, 
and remedial implementation. Shelby tubes will be collected from the clay confining layer at various depths from up to three locations within the 
treatment/containment areas. Sample depths may be revised based on field conditions. 

PDI Task 4 – Groundwater Investigation: Enhanced Groundwater Bioremediation Characterization Sampling. To provide additional 
information for the enhanced groundwater bioremediation design, additional PDI groundwater investigation activities will be performed to 
evaluate oxygen demand under natural site conditions. Groundwater will be collected from four existing monitoring wells (MW-EPA-4, MW-EPA-
07, MM-SS-08-08, and MW-SS-09-07) located hydraulically downgradient of soil remedial areas. Samples will be collected from the monitoring 
wells using low-flow groundwater sampling procedures. Field parameter measurements may be collected at additional monitoring wells located 
hydraulically downgradient of the proposed remedial areas (e.g., MW-SS-09-06, MW-EPA-09) based on field parameter measurements 
collected at the above-identified monitoring wells. 

Remedial Action – Soil Sampling. Soil samples will be collected to characterize imported backfill and re-use material. Imported backfill 
sampling protocols are outlined in Section 5.4(e)10 of the New York State Department of Environmental Conservation (NYSDEC) document 
titled, “DER-10 Technical Guidance for Site Investigation and Remediation,” (DER-10) issued on May 3, 2010. No sampling is required for 
imported gravel, rock, or stone backfill consisting of virgin material from a permitted mine or quarry provided that less than 10% (by weight) 
passes through a size 80 sieve. Re-use samples will be collected every 500 cubic yards (CY) of backfill and results will be compared to 
protection of groundwater SCOs in 6 New York Codes, Rules, and Regulations (NYCRR) Part 375-6.8(b) for all constituents listed in this part. 
Results for imported backfill will be compared to the unrestricted use SCOs for the constituents listed in Appendix 5 of DER-10. 

Remedial Action – Grout Sampling. Grout samples will be collected and tested in the field following preparation of grout. Field testing will 
include evaluation of slump, grout density, pH, and temperature, and viscosity. Testing will be performed daily or per batch and will compared to 
an initial batch of grout mixed to establish baseline parameters. 

Remedial Action – Solidified Soil/Grout Sampling. Mixed soil/grout samples will be collected following in-situ soil solidification/stabilization 
(ISS) and jet grouting activities. The material will be analyzed by a geotechnical laboratory for unconfined compressive strength (UCS) and 
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QAPP Worksheet #17 – Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

permeability. The performance criteria are a minimum UCS of 50 pounds per square inch (psi) and maximum permeability of 1x10-6 centimeters 
per second (cm/sec). Sampling frequency for the soil/grout will be: (1) every 50 lineal feet (LF) of barrier wall installed; (2) every 1,500 square 
feet (sf) of subsurface mat installed; and (3) every 500 CY of ISS performed. A minimum of one grout sample will be collected per day during jet 
grouting and ISS operations. 

Remedial Action – Wastewater Sampling. Wastewater samples will be collected to characterize wastewater generated by the remedial 
activities for offsite treatment/disposal. Sampling frequency, parameters, and criteria are identified by the treatment/disposal facility and 
presented in the Contractor’s Project Operations Plan (POP). 

Remedial Action – Groundwater Sampling. A groundwater sample will be collected from the Old Red Spring well following well retrofitting or 
replacement (if needed). The sample will be analyzed for and compared to parameters and maximum contaminant levels (MCLs) identified in 
Title 10 of NYCRR Part 5, Subpart 5-1 (Public Water Systems). 

Remedial Action – Air Monitoring. Chemical-specific air samples will be collected for volatile organic compounds (VOCs), if exceedances of 
community air monitoring action levels are regularly identified. 
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QAPP Worksheet #18 – Sampling Locations and Methods/Standard Operating Procedure Requirements 
 

Sampling Location/ID 
Number 

Matrix 
Sample Type 
and Number  

Analytical Group 
Concentration 

Level 

Number of 
Samples (plus 

field 
duplicates) 

Sampling Standard 
Operating 

Procedure (SOP) 
Reference Number2 

Rationale for 
Sampling Location 

Soil Borings – 
Subsurface Mat/Barrier 
Wall Area (GT-01, GT-

02, and GT-03) 

Soil volume for 
treatability 

study 

One composite of 
the 3 soil borings 

Untreated soil: pH, 
grain size, Atterberg 
limits, classification, 
loss on ignition, and 

moisture content 
 

Grout mixture: 
viscosity, density, pH, 

temperature, grout 
bleed, and set time 

 
Following mixing: 

slump, density, pH, 
temperature, moisture 
content, penetration 

resistance, 
permeability, and 

unconfined 
compressive strength 

NA 

1 (Untreated 
Soil) 

Up to 12 
(Grout 

mixtures and 
following 
mixing) 

F-2 and F-3 

Develop and test 
multiple mix designs 

using various 
reagents (e.g., 

Portland cement, 
bentonite) for jet 

grouting the proposed 
barrier wall and 

subsurface mat area 

Soil Borings – ISS Area 
(GT-04, GT-05, GT-06, 

and GT-07) 

One composite of 
the 4 soil borings 

1 (Untreated 
Soil) 

Up to 12 
(Grout 

mixtures and 
following 
mixing) 

Develop and test 
multiple mix designs 

using various 
reagents (e.g., 

Portland cement, 
ground-granulated 
blast furnace slag 

cement, bentonite) for 
ISS 
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QAPP Worksheet #18 – Sampling Locations and Methods/Standard Operating Procedure Requirements 
 

Sampling Location/ID 
Number 

Matrix 
Sample Type 
and Number  

Analytical Group 
Concentration 

Level 

Number of 
Samples (plus 

field 
duplicates) 

Sampling Standard 
Operating 

Procedure (SOP) 
Reference Number2 

Rationale for 
Sampling Location 

Soil Borings (GT-01, 
GT-02, GT-03, GT-04, 

GT-05, GT-06, and GT-
07) 

Shelby tubes 
for geotechnical 

laboratory 
analysis 

Up to 3 Shelby 
tube samples 
(total) for the 
project, as 

follows: 
 

- Potentially up to 
2 Shelby tube 

samples from the 
borings along the 
proposed barrier 
wall alignment 
and subsurface 
mat area (GT-01 
through GT-03) 

 
- Potentially 1 
Shelby tube 

sample from the 
ISS area (GT-04 
through GT-07) 

Grain size, bulk 
density, moisture 
content, Atterberg 

limits, consolidation, 
permeability, and 

shear strength 

NA 

Up to 2 Shelby 
tube samples 
from GT-01 

through GT-03 
 

1 Shelby tube 
sample from 

GT-04 through 
GT-07 

F-2 and F-3 

Provide a basis for 
comparison of pre- 

and post-remediation 
soil properties. 

 
Evaluate potential 

performance issues 
associated with 

differential settlement 
and stability for the 

barrier wall, 
subsurface mat, and 
utilities/ roadways. 

 
Develop/confirm 

performance criteria 
for design 

components. 
 

Develop 
specifications and 

design criteria to be 
used during design 
and construction. 
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QAPP Worksheet #18 – Sampling Locations and Methods/Standard Operating Procedure Requirements 
 

Sampling Location/ID 
Number 

Matrix 
Sample Type 
and Number  

Analytical Group 
Concentration 

Level 

Number of 
Samples (plus 

field 
duplicates) 

Sampling Standard 
Operating 

Procedure (SOP) 
Reference Number2 

Rationale for 
Sampling Location 

Soil Borings – Waste 
Characterization (WC-1) 

Soil volume for 
waste 

characterization 

One composite of 
0-2 foot depth 

from borings GT-
02, GT-04, and 
GT-05 and from 
two 2-foot deep 

randomly selected 
hand-auger boring 
locations east of 

the ISS area. 

TCLP VOCs, TCLP 
SVOCs, TCLP 
metals, TCLP 

pesticides, TCLP 
herbicides, ignitability, 
corrosivity, reactivity, 

and PCBs 

All 

1 (no field 
duplicates 
required) 

F-2 and F-3 

Characterize soil to 
determine offsite 
disposal facility 
requirements. 

Soil Borings – Waste 
Characterization (WC-2) 

One composite of 
0-2 foot depth 

from borings GT-
06 and GT-07 and 
from three 2-foot 
deep randomly 
selected hand-
auger boring 

locations south of 
the ISS area.  

1 (no field 
duplicates 
required) 

Monitoring Wells (MW-
EPA-4, MW-EPA-07, 

MW-SS-08-08, and MW-
SS-09-07) 

Groundwater 

One grab sample 
from existing 

monitoring wells 
using low-flow 

techniques. 

BTEX, naphthalene, 
BOD, COD 

All 
4 (1 field 
duplicate) 

F-6 

Provide data for the 
enhanced 

groundwater 
bioremediation 

desktop evaluation 
and remedial design. 
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QAPP Worksheet #18 – Sampling Locations and Methods/Standard Operating Procedure Requirements 
 

Sampling Location/ID 
Number 

Matrix 
Sample Type 
and Number  

Analytical Group 
Concentration 

Level 

Number of 
Samples (plus 

field 
duplicates) 

Sampling Standard 
Operating 

Procedure (SOP) 
Reference Number2 

Rationale for 
Sampling Location 

Monitoring Wells – 
Waste Characterization 

(GW-IDW) 
Groundwater 

One grab sample 
from wastewater 

containerized 
during 

groundwater 
sampling 
activities. 

VOCs, SVOCs, pH, 
TDS, TSS 

All 
1 (no field 
duplicates 
required) 

F-6 

Characterize 
wastewater to 

determine offsite 
disposal facility 
requirements. 

Re-use and Imported 
clean fill 

Soil 

Grab sample for 
VOCs, composite 

for other 
parameters 

TCL VOCs, TCL 
SVOCs, TAL 

inorganics (metals 
and cyanide), 

pesticides, 
herbicides, PCBs 

Low 

TBD (field 
duplicates 

collected at the 
direction of 
regulatory 
agency) 

F-2 and F-3 

Verify that imported 
clean fill meets 

criteria.  
 

Verify the fill removed 
from the excavation 
area meets re-use 

criteria. 

Community Air 
Monitoring 

Air 

Chemical 
sampling 

conducted if 
perimeter action 
levels exceeded 

VOCs Low 
TBD (no field 

duplicates 
required) 

F-11 

Provide additional 
data when direct-

reading instruments 
indicate that action 

levels are exceeded 

Wastewater 
Characterization (WW-

IDW) 
Water 

Grab sample(s) 
from wastewater 

containerized 
during remedial 

activities. 

VOCs, SVOCs, 
inorganic constituents 
(metals and cyanide) 

All 

TBD (field 
duplicates 

collected at the 
direction of 
regulatory 
agency) 

F-6 

Characterize 
wastewater to 

determine offsite 
disposal facility 
requirements. 
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QAPP Worksheet #18 – Sampling Locations and Methods/Standard Operating Procedure Requirements 
 

Sampling Location/ID 
Number 

Matrix 
Sample Type 
and Number  

Analytical Group 
Concentration 

Level 

Number of 
Samples (plus 

field 
duplicates) 

Sampling Standard 
Operating 

Procedure (SOP) 
Reference Number2 

Rationale for 
Sampling Location 

Grout Grout 

Grab sample(s) 
from grout mixed 

for ISS/jet 
grouting. 

Slump, grout density, 
pH, and temperature 

and viscosity 
NA 

TBD (no field 
duplicates 
needed) 

NA 
Evaluate grout for 

consistency of 
parameters. 

Solidified Soil/Grout Soil/Grout 

Grab sample(s) 
from solidified 

soil/grout during 
remedial 
activities. 

Unconfined 
compressive strength 

and permeability 
NA 

TBD (field 
duplicates to 

be collected for 
each sample, 
as needed) 

NA 
Evaluate soil/grout 

compared to 
performance criteria. 

Notes: 
1.  One blind duplicate sample will be collected for every 20 samples. 
2.  Sampling SOP reference number from QAPP Worksheet #21. 
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QAPP Worksheet #19 - Analytical Standard Operating Procedure Requirements (Sample Containers, Preservation and Holding Times)
 

Parameter
Analytical and Preparation 

Method/SOP Reference Method Bottle Type Preservation Holding Time 1

VOCs SW846 8260C / 653.8260C SW846 8260C 2 x 40-ml glass vial HCl to pH<2, Cool to <6°C 14 days to analysis

Chemical Oxygen Demand SM5220D / 311.5220D SM5220D 1 x 250ml glass bottle H2SO4 to pH<2, Cool to <6°C 28 days to analysis

Biological Oxygen Demand SM5210B / 306.5210B SM5210B 1 x 1L plastic bottle Cool to <6°C 48 hours to preparation, 5 day incubation

VOCs SW846 8260C / 653.8260C SW846 8260C 2 x 40-ml glass vial HCl to pH<2, Cool to <6°C 14 days to analysis

SVOCs SW846 8270D / 601.8270/625.1 SW846 8270D 2 x 1L amber glass bottle Cool to <6°C 7 days to extraction; 40 days to analysis

pH SM4500H+B / 319.SM400H+B SM4500H+B 1x 125ml plastic bottle Cool to <6°C ASAP

Total Dissolved Solids SM2540C / 323.2540C SM2540C 1 x 1L plastic bottle Cool to <6°C 7 days to analysis

Total Suspended Solids SM2540D / 324.2540D SM2540D 1 x 1L plastic bottle Cool to <6°C 7 days to analysis

Water (Investigation-Derived Waste)

Groundwater (Monitoring Wells)
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QAPP Worksheet #19 - Analytical Standard Operating Procedure Requirements (Sample Containers, Preservation and Holding Times)
 

Parameter
Analytical and Preparation 

Method/SOP Reference Method Bottle Type Preservation Holding Time 1

48 hours to preservation
14 days to analysis

14 days to extraction
40 days to analysis

14 days to extraction
40 days to analysis

Cyanide SW846 9010C / 309.335.4 SW846 9010C 1 x 4-oz glass jar with Teflon®-lined 
lid

Cool to <6°C 14 days to analysis

180 days to analysis
Mercury - 28 days to analysis

14 days to TCLP extraction
14 days to analysis

14 days to TCLP extraction, 7 days until 
extraction 

40 days to analysis

Cool to <6°C

SW846 1311/8260C / 
242.TCLP/653.8260C SW846 1311/8260C

1 x 4-oz glass jar with Teflon®-lined 
lid Cool to <6°C

PCBs

1 x 4-oz glass jar with Teflon®-lined 
lid Cool to <6°C

TCLP SVOCs SW846 1311/8270D / 
242.TCLP/301.8270/625.1 SW846 1311/8270D

1 x 8-oz glass jar with Teflon®-lined 
lid

1 x 8-oz glass jar with Teflon®-lined 
lid

Pesticides SW846 8081B / 621.8081

SW846 8151A

Cool to <6°C

SW846 8082A / 622.8082

SVOC

SW846 8082A

Herbicides SW846 8151A / 627.8151

Cool to <6°C

Soil (Re-use and Clean Import)

3-EnCore™ samplersVOC

SW846 8270D

SW846 8260C / 653.8260C

Metals SW846 6010C/7471B / 506/503.HG SW846 6010C/7471B 1 x 8-oz glass jar with Teflon®-lined 
lid

Soil (Waste Characterization)
TCLP VOCs

40 days to analysis

SW846 8260C Cool to <6°C

SW846 8270D / 601.8270/625.1

SW846 8081B
14 days to extraction

1 x 8-oz glass jar with Teflon® -
lined lid Cool to <6°C
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QAPP Worksheet #19 - Analytical Standard Operating Procedure Requirements (Sample Containers, Preservation and Holding Times)
 

Parameter
Analytical and Preparation 

Method/SOP Reference Method Bottle Type Preservation Holding Time 1

14 days to TCLP extraction, 7 days until 
extraction 

40 days to analysis
14 days to TCLP extraction, 7 days until 

extraction 
40 days to analysis

14 days to extraction
40 days to analysis

180 days to TCLP extraction
180 days to analysis

28 days to TCLP extraction
28 days to analysis

Reactive Cyanide
Reactive Sulfide
Air
VOCs TO-15 / 645.TO14A/TO15 TO-15 Summa canister None 30 days to analysis

Homogenized Soil

pH ASTM D4972 / L-20 ASTM D4972

Grain Size ASTM D422 / L-3 ASTM D422

Atterberg Limits ASTM D4318 / L-10 ASTM D4318

Classification ASTM D2487 / L-11 ASTM D2487

Loss of Ignition ASTM D2974 / L-12 ASTM D2974

Moisture Content ASTM D2216 / L-4 ASTM D2216

Grout

Viscosity, Density, pH, Temperature ANSI/API RP 13B-1 / L-19 ANSI/API RP 13B-1

Grout Bleed ASTM C940 / L-13 ASTM C940

Set Time ASTM C953 / L-14 ASTM C953

Soil/Grout Mixture

Slump and Density ASTM C143 Modified / L-15 ASTM C143M

pH and Temperature ANSI/API RP 13B-1 / L-19 ANSI/API RP 13B-1

Moisture Content ASTM D2216 / L-4 ASTM D2216

Penetration Resistance ASTM WK27337 / L-16 ASTM WK27337

Unconfined Compressive Strength ASTM D1633 / L-17 ASTM D1633

Permeability ASTM D5084 / L-6 ASTM D5084

Monolith Leaching Arcadis SOP / L-18 Arcadis SOP

Grout
Viscosity, Density, pH, Temperature ANSI/API RP 13B-1 / L-19 ANSI/API RP 13B-1
Grout Bleed ASTM C940 / L-13 ASTM C940
Set Time ASTM C953 / L-14 ASTM C953
Soil/Grout Mixture
Unconfined Compressive Strength ASTM D1633 / L-17 ASTM D1633
Permeability ASTM D5084 / L-6 ASTM D5084
Backfill
Grain Size ASTM D422 / L-3 ASTM D422

Soil, Grout, and Soil/Grout (Geotechnical)

Grab Sample NA NA

1 x 8-oz glass jar with Teflon®-lined 
lid Cool to <6°C

14 days to analysis

1 x 5-gallon container NA NA

14 days to analysis

SW846 1311/7470A / 
242.TCLP/503.HG SW846 1311/7470A

1 x 4-oz glass jar with Teflon®-lined 
lid

SW846 1010

SW846 1311/6010C / 242.TCLP/506

SM4500H+B / 319.SM400H+B

SW846 Chapter 7

Cool to <6°C

SW846 1311/6010C

SW846 8082A / 622.8082

TCLP Pesticides SW846 1311/8081B / 
242.TCLP/621.8081

14 days to analysis

PCBs

Ignitibility SW846 1010 / 313.1010

TCLP Mercury

Corrosivity

Cool to <6°C

1 x 4-oz glass jar with Teflon®-lined 
lid

Cool to <6°C

SW846 8082A

TCLP Metals (except Mercury)

SW846 1311/8081B

SW846 1311/8151A / 
242.TCLP/627.8151 SW846 1311/8151A

SM4500H+B

SW846 Chapter 7 / 322

Soil (Treatability Study)

Cool to <6°C

TCLP Herbicides
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QAPP Worksheet #19 - Analytical Standard Operating Procedure Requirements (Sample Containers, Preservation and Holding Times)
 

Parameter
Analytical and Preparation 

Method/SOP Reference Method Bottle Type Preservation Holding Time 1

Compaction ASTM D698 / D1557 / L-21 ASTM D698 / D1557

Moisture Content ASTM D2216 / L-4 ASTM D2216

Total Organic Carbon ASTM D4129 / L-22 ASTM D4129

Atterberg Limits ASTM D4318 / L-10 ASTM D4318

pH ASTM D4972 / L-20 ASTM D4972

Particle Size ASTM D5519 / L-23 ASTM D5519

In-Place Density and Water Content ASTM D6938 / L-24 ASTM D6938

Abbreviations:
°C = degree Celsius
HCl = hydrochloric acid
H2SO4 = sulfuric acid
L = liter
ml = milliliter
oz = ounce

Notes:
1.  All holding times are measured from date of collection.
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Freq. No. Freq. No. Freq. No. Freq. 4 No. Freq. 4 No. Freq. 4 No.

VOCs (SW-846 8260C) 6 Phoenix Environmental Laboratories 653.8260C 4 1/20 1 1/day 1 1/20 1 1/20 1 1/20 1 NA -- 9
Chemical Oxygen Demand (SM 5220D) Phoenix Environmental Laboratories 311.5220D 4 NA -- 1/day 1 1/20 1 1/20 1 NA -- 1/20 1 8
Biological Oxygen Demand (SM5210B) Phoenix Environmental Laboratories 306.5210B 4 NA -- 1/day 1 1/20 1 1/20 1 NA -- 1/20 1 8

VOCs (SW-846 8260C) Phoenix Environmental Laboratories 653.8260C TBD 1/20 TBD NA -- NA -- NA -- NA -- NA -- TBD
SVOCs (SW846 8270D) Phoenix Environmental Laboratories 601.8270/625.1 TBD NA -- NA -- NA -- NA -- NA -- 1/20 -- TBD
pH (SM4500H+B) Phoenix Environmental Laboratories 319.SM400H+B TBD NA -- NA -- NA -- NA -- NA -- 1/20 -- TBD
Total Dissolved Solids (SM2540C) Phoenix Environmental Laboratories 323.2540C
Total Suspended Solids (SM2540D) Phoenix Environmental Laboratories 324.2540D TBD NA -- NA -- NA -- NA -- NA -- 1/20 -- TBD

VOCs  (SW-846 8260C) Phoenix Environmental Laboratories 653.8260C TBD 1/20 TBD 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
SVOCs (SW-846 8270D) Phoenix Environmental Laboratories 601.8270/625.1 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
Pesticides (SW-846 8081B) Phoenix Environmental Laboratories 621.8081 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
PCB (SW-846 8082A) Phoenix Environmental Laboratories 622.8082 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
Herbicides (SW-846 8151A) Phoenix Environmental Laboratories 627.8151 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
Cyanide (SW-846 9010C) Phoenix Environmental Laboratories 309.335.4 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
TAL Metals (SW-846 6010C) Phoenix Environmental Laboratories 506 TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD
Mercury (SW-846 7471B) Phoenix Environmental Laboratories 503.HG TBD NA -- 1/day TBD 1/20 TBD 1/20 TBD 1/20 TBD NA -- TBD

Estimated 
Environ. 
Sample 

Quantity3

Field Duplicate Matrix Spike
Laboratory1Matrix/Analysis

Analytical and Preparation 
SOP2

Laboratory QC Sample

Groundwater (Investigation-Derived Waste) 5

Soil (Re-use and Clean Import) 5

Lab DuplicateField Blank

QAPP Worksheet #20 - Sample Quantities and Control Frequencies

Total
Trip Blank

Field QC Analyses

Groundwater (Monitoring Wells) 5

Matrix Spike Duplicate
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Title:  Quality Assurance Project Plan
Revision Number:  0
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Freq. No. Freq. No. Freq. No. Freq. 4 No. Freq. 4 No. Freq. 4 No.

Estimated 
Environ. 
Sample 

Quantity3

Field Duplicate Matrix Spike
Laboratory1Matrix/Analysis

Analytical and Preparation 
SOP2

Laboratory QC Sample
Lab DuplicateField Blank

QAPP Worksheet #20 - Sample Quantities and Control Frequencies

Total
Trip Blank

Field QC Analyses
Matrix Spike Duplicate

TCLP VOCs (SW-846 1311/8260C) Phoenix Environmental Laboratories 242.TCLP/653.8260C TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
TCLP SVOCs (SW-846 1311/8270D) Phoenix Environmental Laboratories 242.TCLP/301.8270/625.1 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
TCLP Pesticides (SW-846 1311/8081B) Phoenix Environmental Laboratories 242.TCLP/621.8081 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
TCLP Herbicides (SW-846 1311/8151A) Phoenix Environmental Laboratories 242.TCLP/627.8151 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
PCBs (SW-846 8082A) Phoenix Environmental Laboratories 622.8082 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
TCLP Metals (SW-846 
1311/6010C/7470A) Phoenix Environmental Laboratories 242.TCLP/506/503.HG TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD

Corrosivity (SM4500H+B) Phoenix Environmental Laboratories 319.SM400H+B TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
Ignitability (SW-846 1010) Phoenix Environmental Laboratories 313.101 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD
Reactive Cyanide & Reactive Sulfide 
(SW-846 Chapter 7) Phoenix Environmental Laboratories 322 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD

VOCs (TO-15) Phoenix Environmental Laboratories 645.TO14A/TO15 TBD NA -- NA -- NA -- NA -- NA -- NA -- TBD

Homogenized Soil
pH Geotechnics L-38 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Grain Size Geotechnics L-21 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Atterberg Limits Geotechnics L-28 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Classification Geotechnics L-29 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Loss of Ignition Geotechnics L-30 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Moisture Content Geotechnics L-22 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Grout
Viscosity, Density, pH, Temperature Geotechnics L-37 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Grout Bleed Geotechnics L-31 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Set Time Geotechnics L-32 2 NA -- NA -- NA -- NA -- NA -- NA -- 2
Soil/Grout Mixture
Slump and Density Geotechnics L-33 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
pH and Temperature Geotechnics L-37 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
Moisture Content Geotechnics L-22 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
Penetration Resistance Geotechnics L-34 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
Unconfined Compressive Strength Geotechnics L-35 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
Permeability Geotechnics L-24 12 NA -- NA -- NA -- NA -- NA -- NA -- 2
Monolith Leaching Geotechnics L-36 12 NA -- NA -- NA -- NA -- NA -- NA -- 2

Grout
Viscosity, Density, pH, Temperature LAND Remediation L-19 TBD7 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Grout Bleed LAND Remediation L-13 TBD7 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Set Time LAND Remediation L-14 TBD7 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Soil/Grout Mixture
Unconfined Compressive Strength PW Laboratories L-17 TBD8 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Permeability PW Laboratories L-6 TBD8 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Backfill
Grain Size Construction Technology L-3 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
In-Place Density and Water Content Construction Technology L-21 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Compaction Construction Technology L-4 TBD10 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Moisture Content PW Laboratories L-22 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Tortal Organic Carbon PW Laboratories L-10 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Atterberg Limits PW Laboratories L-20 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
pH PW Laboratories L-23 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD
Particle Size PW Laboratories L-24 TBD9 NA -- NA -- NA -- NA -- NA -- NA -- TBD

Abbreviations:
Freq. = frequency QC = quality control
NA = not applicable TBD = to be determined
No. = number of samples

Notes:

Soil, Grout, and Soil/Grout (Geotechnical Analysis) 5

Soil (Waste Characterization) 5

Soil (Treatability Study) 5

Air 5
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Freq. No. Freq. No. Freq. No. Freq. 4 No. Freq. 4 No. Freq. 4 No.

Estimated 
Environ. 
Sample 

Quantity3

Field Duplicate Matrix Spike
Laboratory1Matrix/Analysis

Analytical and Preparation 
SOP2

Laboratory QC Sample
Lab DuplicateField Blank

QAPP Worksheet #20 - Sample Quantities and Control Frequencies

Total
Trip Blank

Field QC Analyses
Matrix Spike Duplicate

1. See Worksheet #30 for contact information.
2. See Worksheet #23 for SOP title, revision number, date details.
3. Sample quantities are approximate
4. Frequency for Matrix Spike, Matrix Spike Duplicate and Laboratory Dupicate samples is 1 per 20 field samples, not including field blanks and field duplicates.
5. Specific analyses and sample quantities for Operable Unit 2 can be found in the site-specific work plans.
6. VOCs to include: benzene, toluene, ethylbenzene, xylenes (BTEX) and naphthalene
7. Samples to be collected for analysis daily basis or per batch while producing grout.
8. Unconfined compressive strength and permeability shall be collected and analyzed: (1) every 50 lineal feet (LF) of barrier wall installed; (2) every 1,500 square feet (sf) of subsurface mat installed; and (3) every 500 cubic yards (CY) of soil solidified/stabilized.
9. A sample will be analyzed from each backfill source proposed by the Contractor.
10. Compacted will be analyzed: (1) every 2,500 sf of subgrade; (2) every 100 CY of soil fill; and (3) every 25 LF of pipe (conduit) bedding.
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Quality Assurance Project Plan Worksheet #21 – Field Sampling Standard Operating Procedure References 
 

Reference 
Number 

Title, Revision Date and/or Number Originating Organization Equipment Type 
Modified for 

Project Work? 
(Yes/No) 

Comments 

F-1 
Chain of Custody, Handling, 

Packaging and Shipping 
Arcadis 

See SOP for specific 
equipment needs 

No 

Describes field sample 
custody, handling, 

packaging and shipping 
procedures 

F-2 
Drilling Procedures for Collecting 
and Screening of Soil Samples 

Arcadis 
See SOP for specific 

equipment needs 
No 

Describes the procedures 
for soil sampling and the 

required equipment 

F-3 
Surface and Subsurface Soil 

Sampling Using Manual Methods 
Arcadis 

See SOP for specific 
equipment needs 

No 

Describes the procedures 
for sampling surface and 
subsurface soils and the 

required equipment 

F-4 
Extraction/Preservation of 

Soil/Sediment for VOC Analysis 
Arcadis 

See SOP for specific 
equipment needs 

No 

Describes the procedure 
for soil and sediment 

sampling and preservation 
for VOCs and the required 

equipment 

F-5 
Compositing or Homogenizing 

Samples 
Arcadis  

See SOP for specific 
equipment needs 

No 

Describes the procedure 
for compositing or 

homogenizing soil samples 
and the required 

equipment 

F-6 
Low-Flow Groundwater Purging and 

Sampling for Monitoring Wells 
Arcadis 

See SOP for specific 
equipment needs 

No 

Describes the procedures 
for groundwater sampling 

and the required 
equipment 
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Quality Assurance Project Plan Worksheet #21 – Field Sampling Standard Operating Procedure References 
 

Reference 
Number 

Title, Revision Date and/or Number Originating Organization Equipment Type 
Modified for 

Project Work? 
(Yes/No) 

Comments 

F-7 
Measuring Basic Water Quality 

Parameters In-Situ 
Arcadis 

See SOP for specific 
equipment needs 

No 

Describes the procedures 
for groundwater sampling 

and the required 
equipment 

F-8 Field Equipment Decontamination Arcadis 
See SOP for specific 

equipment needs 
No 

Describes the procedure 
for field equipment 

cleaning and 
decontamination 

F-9 
Investigative-Derived Waste 

Handling and Storage 
Arcadis 

See SOP for specific 
equipment needs 

No 
Describes the handling 

and storage of 
investigation derived waste 

F-10 
Photoionization Detector Air 

Monitoring and Field Screening 
Arcadis 

See SOP for specific 
equipment needs 

No 
Describes the procedures 
for air monitoring using a 

PID 

F-11 
Indoor or Ambient Air Sampling and 
Analysis via USEPA Method TO-15 

Arcadis 
See SOP for specific 

equipment needs 
No 

Describes the procedures 
for indoor or ambient air 

sampling and the required 
equipment 
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Quality Assurance Project Plan Worksheet #22 – Field Equipment Calibration, Maintenance, Testing and Inspection 

Field 
Equipment 

Calibration 
Activity/ 

Frequency 
Maintenance 

Activity 
Testing 
Activity 

Inspection 
Activity 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

Standard 
Operating 
Procedure 
Reference1 

Combination 
Water Quality 

Meter 
F-7 

As required by 
manufacturer 
specifications 

Temperature, 
conductivity, 
pH, turbidity, 

dissolved 
oxygen 

Check all 
membranes and 

sensors, cable and 
check battery 

charge 

F-7 F-7 F-7 F-7 

Photoionization 
Detector F-10 

As required by 
manufacturer 
specifications 

Volatile 
organic 

compounds in 
air 

Check cable and 
check battery 

charge 
F-10 F-10 F-10 F-10 

Dust Meter/ 
Particulate 

Meter 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

Dust exposure 

Clean inlet, replace 
internal filters, and 

check battery 
charge  

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

Weather Station 
As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

Wind, rain, 
temperature, 
humidity, and 

barometric 
pressure 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

Water Level 
Meter/Interface 

Probe 
NA 

As required by 
manufacturer 
specifications 

Water level 
Clean probe and 

check battery 
charge 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

As required by 
manufacturer 
specifications 

 
Note:  1SOP reference numbers correspond to the field sampling SOPs in Worksheet #21. 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

645.TO14A/TO15 

Determination of Volatile Organic 
Compounds in Air Collected by 

Specially Prepared Canisters and 
Analyzed by Gas 

Chromatography/Mass 
Spectrometry, Version Number 5.2, 

7/12/2018 Definitive VOCs 
Gas chromatography/ 

mass spectrometry 
(GC/MS) 

Phoenix 
Environmental 
Laboratories 

No 

653.8260C 

Measurement of Volatile Organic 
Compounds by Capillary Column 

Gas Chromatography/Mass 
Spectrometry, Version Number 2.2, 

2/23/2018 

601.8270/625.1 

Semivolatile Organic Compounds 
by Gas Chromatography/Mass 
Spectrometry, Version Number 

12.4, 6/12/2018 

Definitive SVOCs GC/MS 
Phoenix 

Environmental 
Laboratories 

No 

621.8081 

Determination of Organochlorine 
Pesticides in Soil and Water 

Matrices by GC/ECD, Version 
Number 6.6, 3/14/2018 

Definitive Pesticides GC/ECD 
Phoenix 

Environmental 
Laboratories 

No 

622.8082 PCBs by Gas Chromatography, 
Version Number 10.4, 12/7/2017 Definitive PCB as Aroclors GC/ECD 

Phoenix 
Environmental 
Laboratories 

No 

627.8151 
Chlorinated Herbicides by GC 

Using Methylation Derivatization, 
Version Number 8.1, 10/28/2016 

Definitive Herbicides GC/ECD  
Phoenix 

Environmental 
Laboratories 

No 

506 

Determination of Trace Elements 
by Inductive Coupled Argon 

Plasma Spectroscopy, Version 
Number 1.3, 5/18/2016 

Definitive Metals 

Inductively Coupled 
Plasma-Atomic 

Emission 
Spectrometry 

(ICP/AES) 

Phoenix 
Environmental 
Laboratories 

No 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

503.Hg 

Determination of Mercury by 
Automated Cold Vapor Atomic 

Absorption, Version Number 8.1, 
7/30/2015 

Definitive Mercury Cold vapor atomic 
absorption (CVAA) 

Phoenix 
Environmental 
Laboratories 

No 

311.5220D Chemical Oxygen Demand, 
Version Number 4, 7/19/2012 Definitive COD Spectrophotometer 

Phoenix 
Environmental 
Laboratories 

No 

306.5210B Biological Oxygen Demand, 
Version Number 8.5, 1/29/2018 Definitive BOD DO Meter 

Phoenix 
Environmental 
Laboratories 

No 

309.335.4 
Total, Amenable, and Free 

Cyanide, Version Number 10.1, 
2/3/2018 

Definitive Cyanide Lachat Autoanalyzer 
Phoenix 

Environmental 
Laboratories 

No 

323.2540C Total Dissolved Solids, Version 
Number 3, 11/10/2009 Definitive TDS Analytical Balance 

Phoenix 
Environmental 
Laboratories 

No 

324.2540D 
Total Suspended Solids Dried at 

103ºC - 105ºC, Version Number 5, 
1/15/2014 

Definitive TSS Analytical Balance 
Phoenix 

Environmental 
Laboratories 

No 

322 
Reactivity (Reactive Sulfide and 

Reactive Cyanide), Version 
Number 2.1, 9/30/2016 

Definitive Reactive cyanide and reactive 
sulfide 

Reactive Cyanide: 
Spectrophotometer 
Reactive Sulfide: 

Titrator 

Phoenix 
Environmental 
Laboratories 

No 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

319.SM4500H+B pH and Corrosivity, Version 
Number 5.1, 1/17/2017 Definitive pH pH meter 

Phoenix 
Environmental 
Laboratories 

No 

313.1010 
Flash Point and Ignitability, Closed-

Cup Method, Version 4, 
8/2/2015=2 

Definitive Ignitability Pensky-Martens 
Closed Tester 

Phoenix 
Environmental 
Laboratories 

No 

242.TCLP 
Toxicity Characteristic Leaching 
Procedure, Version Number 1.2, 

4/3/2015 
Definitive 

TCLP extraction of volatile 
organics, semi-volatile 
organics, and metals 

NA 
Phoenix 

Environmental 
Laboratories 

No 

L-1 

Standard Test Method for Standard 
Penetration Test (SPT) and Split-
Barrel Sampling of Soils, ASTM 

D1586-11 

Definitive SPT NA PW Laboratories No 

L-2 

Standard Practice for Thin-Walled 
Tube Sampling of Soils for 

Geotechnical Purposes, ASTM 
D1587-08(2012)e1 

Definitive NA NA PW Laboratories No 

L-3 
Standard Test Method for Particle-

Size Analysis of Soils, ASTM 
D422-63(2007) 

Definitive Distribution of particle sizes Sieve, Hydrometer 

Construction 
Technology, PW 

Laboratories, 
Geotechnics 

No 

L-4 

Standard Test Methods for 
Laboratory Determination of Water 

(Moisture) Content of Soil and 
Rock by Mass, ASTM D2216-10 

Definitive Water content Analytical balance PW Laboratories, 
Geotechnics No 

L-5 
Standard Test Method for Density 

of Soil in Place by the Drive-
Cylinder Method, ASTM D2937-10 

Definitive In-place density NA PW Laboratories, 
Geotechnics No 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

L-6 

Standard Test Methods for 
Measurement of Hydraulic 

Conductivity of Saturated Porous 
Materials Using Flexible Wall 

Permeameter, ASTM D5084-10 

Definitive Permeability Permeameter PW Laboratories, 
Geotechnics No 

L-7 

Standard Test Methods for One-
Dimensional Consolidation 
Properties of Soils Using 

Incremental Loading, ASTM 
D2435/D2435M-11 

Definitive Consolidation NA PW Laboratories No 

L-8 

Standard Test Method for 
Unconsolidated-Undrained Triaxial 

Compression Test on Cohesive 
Soils, ASTM D2850-03a(2007) 

Definitive Strength, stress-strain NA PW Laboratories No 

L-9 

Standard Test Method for 
Consolidated Undrained Triaxial 
Compression Test for Cohesive 

Soils, ASTM D4767-11 

Definitive Strength, stress-strain NA PW Laboratories No 

L-10 
Standard Test Methods for Liquid 
Limit, Plastic Limit, and Plasticity 
Index of Soils, ASTM D4318-10 

Definitive Liquid limit, plastic limit, 
plasticity index NA PW Laboratories, 

Geotechnics No 

L-11 

Standard Practice for Classification 
of Soils for Engineering Purposes 

(Unified Soil Classification 
System), ASTM D2487-11 

Definitive Soil classification NA Geotechnics No 

L-12 

Standard Test Methods for 
Moisture, Ash, and Organic Matter 
of Peat and Other Organic Soils, 

ASTM D2974-13 

Definitive Moisture content, ash content, 
percent organic matter Analytical balance Geotechnics No 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

L-13 

Standard Test Method for 
Expansion and Bleeding of Freshly 

Mixed Grouts for Preplaced-
Aggregate Concrete in the 

Laboratory, ASTM C940-10a 

Definitive Grout bleed NA Land Remediation, 
Geotechnics No 

L-14 

Standard Test Method for Time of 
Setting Grouts for Preplaced-

Aggregate Concrete in the 
Laboratory, ASTM C953-10 

Definitive Set time of grout NA Land Remediation, 
Geotechnics No 

L-15 
Standard Test Method for Slump of 
Hydraulic-Cement Concrete, ASTM 

C143/C143M-12 
Definitive Slump determination NA Geotechnics No 

L-16 
New Test Method for Pocket 
Penetrometer Test, ASTM 

WK27337 
Definitive Compressive strength Pocket penetrometer Geotechnics No 

L-17 

Standard Test Methods for 
Compressive Strength of Molded 

Soil-Cement Cylinders, ASTM 
D1633-00(2007) 

Definitive Unconfined compressive 
strength NA PW Laboratories, 

Geotechnics No 

L-18 Monolith Leaching Method Definitive Leaching from solidified 
samples NA Arcadis No 

L-19 
Recommended Practice for Field 

Testing Water-based Drilling 
Fluids, ANSI/API RP 13B-1 

Definitive Viscosity, density, pH, 
temperature 

pH meter, 
thermometer 

Land Remediation, 
Geotechnics No 

L-20 Standard Test Method for pH of 
Soils, ASTM D4972-01(2007) Definitive pH pH meter PW Laboratories, 

Geotechnics No 
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Quality Assurance Project Plan Worksheet #23 – Analytical Standard Operating Procedure References 

SOP Reference 
Number 

Title, Revision Date and/or 
Number 

Definitive or 
Screening 

Data 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 
Work? 

(Yes/No) 

L-21 

Standard Test Method for 
Laboratory Compaction 

Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3 

(2,700 kN-m/m3)), ASTM D1557 

Definitive In-place density NA Construction 
Technology No 

L-22 

Standard Test Method for Total 
and Organic Carbon in Water by 
High Temperature Oxidation and 
by Coulometric Detection, ASTM 

D4129 

Definitive Total organic carbon Coulometer PW Laboratories No 

L-23 

Standard Test Methods for Particle 
Size Analysis of Natural and Man-

Made Riprap Materials, ASTM 
D5519 

Definitive Particle size NA PW Laboratories No 

L-24 

Standard Test Methods for In-
Place Density and Water Content 

of Soil and Soil-Aggregate by 
Nuclear Methods (Shallow Depth), 

ASTM D6938 

Definitive In-Place Density and Water 
Content Nuclear gauge Construction 

Technology No 
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Quality Assurance Project Plan Worksheet #24 – Analytical Instrument Calibration 
 

Instrument Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) 
Person 

Responsible 
for CA 

SOP Reference1 

GC/ECD for 
Aroclors 8082A 

Six-point calibration of Aroclors 
1016 and 1260 mixture in 
concentration range that 
brackets linear range of 
detector. All other Aroclors are 
quantitated based on one-point 
standard calibration. 

After initial calibration, a check 
standard of Aroclor 1016/1260 
mixture is analyzed every 12-
hour shift with the continuing 
calibration standard, which is 
analyzed after every 20 
samples or end of sequence. 

Initial calibration relative standard 
deviation (RSD) for Aroclor 
1016/1260 ≤ 20% or linear 
regression >0.99. 

If routine maintenance does not 
return the instrument 
performance to meet the QC 
requirements, a new calibration 
must be performed. 

Analyst 622.8082 

Continuing calibration — before 
sample analysis, one standard 
(midpoint). 

Aroclor 1016/1260 mixture is 
analyzed every 12-hour shift 
with the continuing calibration 
standard, which is analyzed 
after every 20 samples or end 
of sequence. 

Check standard or continuing 
calibration standard must not 
exceed a percent difference of 
+15%. 

GC/ECD for 
Pesticides 8081B 
and  
Herbicides 8151A 

Initial calibration — prior to 
sample analysis, a minimum of 
five concentration levels for all 
compounds. 

After initial calibration, a check 
standard mixture is analyzed 
every 12-hour shift with the 
continuing calibration 
standard, which is analyzed 
after every 20 samples or end 
of sequence. 

Each compound calibration factor 
(CF) ≤ 20% for all compounds or 
linear r² ≥ 0.99. 

Inspect system, correct problem, 
rerun calibration and affected 
samples if CF > 20% or linear r² ≥ 
0.99. 

Analyst 621.8081 and 
627.8151 

Continuing calibration — before 
sample analysis, one standard 
(midpoint). 

Pesticide mixture is analyzed 
every 12-hour shift with the 
continuing calibration 
standard, which is analyzed 
after every 20 samples or end 
of sequence. 

Each compound %D ≤ 15%. Inspect system, correct problem, 
rerun calibration and affected 
samples if %D > 15%. 

GC/MS for VOCs 
TO15 and 8260C 

Instrument performance check 
(tune). 

Prior to initial and continuing 
calibration. 

As per method. Retune instrument. Analyst 645.TO14A/TO15 
and 653.8260C 

Initial calibration — prior to 
sample analysis, a minimum of 
five concentration levels for all 
compounds. 

Prior to sample analysis five 
points for all compounds. 
Yearly. 

Each compound relative response 
factor (RRF) RSD ≤ 15% for all 
compounds or linear r² ≥ 0.99 and 
RRF ≥ 0.05. 

Inspect system, correct problem, 
rerun calibration and affected 
samples if RSD > 50% or linear r² 
≥ 0.99. 

Continuing calibration — before 
sample analysis, one standard 
(midpoint). 

Before sample analysis and 
every 12 hours. 

Each compound percent 
difference ≤ 20% for all 
compounds or linear and response 
factor (RF) ≥0.05. 

Inspect system, correct problem, 
rerun calibration and affected 
samples if %D > 80%. 
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Quality Assurance Project Plan Worksheet #24 – Analytical Instrument Calibration 
 

Instrument Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) 
Person 

Responsible 
for CA 

SOP Reference1 

GC/MS for SVOCs 
8270D 

Instrument performance check 
(tune). 

Prior to initial and continuing 
calibration. 

As per method. Retune instrument. Analyst 601.8270/625.1 

Initial calibration — prior to 
sample analysis, a minimum of 
five concentration levels for all 
compounds. 

Prior to sample analysis, five 
points for all compounds. 
Yearly. 

RRF RSD ≤ 15% for all 
compounds or linear r² ≥ 0.99 and 
RRF ≥ 0.05. 

Inspect system, correct problem, 
rerun calibration and affected 
samples if RSD > 50% or linear r² 
≥ 0.99. 

Continuing calibration — before 
sample analysis, one standard. 

Before sample analysis and 
every 12 hours. 

Each compound %D ≤ 20% for all 
compounds or linear and RF ≥ 
0.05. 

Inspect system, correct problem, 
rerun calibration and affected 
samples if %D> 80%. 

ICP-AES for 
Metals 6010C 

Minimum two calibration 
standards and calibration blank, 
one standard (midpoint). 

Initial calibration – daily prior to 
sample analysis. 

Initial calibration — coefficient of 
variation ≥ 0.995. 

Continuing calibration — +/- 10% 
difference. 

Low-level check (CRI) continuing 
calibration — +/- 30% difference. 

Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 506 

Continuing calibration – after 
every 10 field samples, and at 
the end of the analytical 
sequence. 

CVAA for Mercury 
7470A and 7471B 

Initial calibration — five 
concentration levels. 

Continuing calibration — one 
standard. 

Daily, or on continuing 
calibration failure. 

Continuing, every 10 samples. 

Initial calibration - ≥ 0.995 
coefficient of variation. 

Continuing calibration — +/- 20% 
difference. 

Low-level check (CRI) continuing 
calibration — +/- 30% difference. 

Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 503.HG 

Lachat 
Autoanalyzer for 
Cyanide 9010C 

Initial calibration — six 
concentration levels. 

Continuing calibration — one 
standard. 

Daily, or on continuing 
calibration failure. 

Continuing, every 10 samples. 

Initial calibration — coefficient of 
variation ≥ 0.995. 

Continuing calibration — +/- 10% 
difference. 

Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 309.335.4 
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Quality Assurance Project Plan Worksheet #24 – Analytical Instrument Calibration 
 

Instrument Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) 
Person 

Responsible 
for CA 

SOP Reference1 

Spectrophotometer 
for Reactive 
Cyanide/Chapter 7 

Initial calibration – six 
concentration levels. 

Daily. Coefficient of variation ≥ 0.995. Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 322 

Spectrophotometer 
for COD 5220D 

Digest and analyze a 20 parts 
per million (ppm) and 50ppm 
calibration standards (low level) 
or a 150ppm and 750ppm 
calibration standards (mid-level) 

Daily. 20ppm standard within ±30% 
recovery; 50ppm, 150ppm, and 
750ppm standards within ±10% 
recovery. 

Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 311.5220D 

DO Meter for BOD 
5210B 

Autocalibration  Daily. Compare calibration against 
Winkler titration. 

Perform a manual calibration per 
the instrument manual. 

Analyst 306.5210B 

pH Meter Initial calibration with 3 buffers 
(normally pH 4, 7, and 10). 

Daily. Buffers should be within 0.05 pH 
units of true value. 

Inspect system, correct problem, 
rerun calibration and affected 
samples. 

Analyst 319.SM4500H+B 

 
Note:  1SOP reference numbers correspond to the analytical SOPs in Worksheet #23. 
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Quality Assurance Project Plan Worksheet #25 – Analytical Instrument and Equipment Maintenance, Testing and Inspection  
 

Instrument/ 
Equipment Maintenance Activity Testing 

Activity 
Inspection 

Activity Frequency Acceptance 
Criteria Corrective Action Responsible 

Person SOP Reference1 

GC/MS 

• Replace pump oil as needed 
• Change gas line dryers as 

needed 
• Perform ion source cleaning 

and filament replacement 
• Replace injection port liner 

weekly or as needed 
• Clip column 
• Replace gas chromatography 

(GC) column as needed 
• Manual tuning 
• Replace electron multiplier 
• Check that gas supply is 

sufficient and delivery pressure 
is adequate 

• Bake out lines and column 
 

VOCs and 
SVOCs 

Check 
connections, 

bake out 
instrument, leak 

test 

See 
laboratory 

SOPs 

See 
laboratory 

SOPs 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 
645.TO14A/TO-15 

653.8260C 
601.8270/625.1 

GC/ECD 

• Change septa weekly or as 
needed 

• Change gas line dryers as 
needed 

• Replace injection port liner 
weekly or as needed 

• Clip column 
• Replace GC column as needed 
• Clean/replace detector as 

needed 
• Check that gas supply is 

sufficient and delivery pressure 
is adequate 

Pesticides, 
PCBs, 

Herbicides 

Check 
connections, 

bake out 
instrument, leak 

test 

See 
laboratory 

SOPs 

See 
laboratory 

SOPs 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 
621.8081 
622.8082 
627.8151 
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Quality Assurance Project Plan Worksheet #25 – Analytical Instrument and Equipment Maintenance, Testing and Inspection  
 

Instrument/ 
Equipment Maintenance Activity Testing 

Activity 
Inspection 

Activity Frequency Acceptance 
Criteria Corrective Action Responsible 

Person SOP Reference1 

ICP-AES 

• Change capillary and pump 
tubing 

• Check liquid argon tank 
• Replace and realign plasma 

torch 
• Clean nebulizer and spray 

chamber 

All metals 
except 

mercury 

Check 
connections, 
replace worn 
equipment 

See 
laboratory 

SOP 

See 
laboratory 

SOP 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 506 

CVAA 

• Clean tubing and quartz cell as 
needed  

• Clean aspirator as necessary  
• Check level of mercury 

scrubber solution 
• Replace lamps 
• Check that gas supply is 

sufficient and delivery 
pressures are adequate 

Mercury 

Check 
connections, 
replace worn 
equipment 

See 
laboratory 

SOP 

See 
laboratory 

SOP 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 503.HG 

Lachat  
Autoanalyzer 

• Change tubing 
• Change O-ring Cyanide 

Check 
connections, 
replace worn 
equipment 

See 
laboratory 

SOP 

See 
laboratory 

SOP 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 309.335.4 

Balance • Professional Service Contract All NA 1 time/year NA NA Service 
Contractor NA 

pH Meter 
• Change buffer fluid  
• Clean electrodes  
• Rinse electrodes 

pH Inspect probe 
for debris Daily 

See 
laboratory 

SOP 

Inspect system, correct 
problem, rerun 

calibration and affected 
samples 

Analyst 319.SM4500H+B 

 

Note:  1SOP reference numbers correspond to analytical SOPs in Worksheet #23. 
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QAPP Worksheet #26 – Sample Handling System 

Sample Collection, Packaging and Shipment 

Sample Collection (Personnel/Organization):  Field Personnel/Arcadis/LRI 

Sample Packaging (Personnel/Organization):  Field Personnel/Arcadis/LRI 

Coordination of Shipment (Personnel/Organization):  Field Personnel/Arcadis/LRI 

Type of Shipment/Carrier:  Federal Express to Phoenix Environmental Laboratories/PW Laboratories/Construction Technology 

Sample Receipt and Analysis 

Sample Receipt (Personnel/Organization):  Sample Custodian/ Phoenix Environmental Laboratories/PW Laboratories/Construction Technology 

Sample Custody and Storage (Personnel/Organization):  Sample Custodian/ Phoenix Environmental Laboratories/PW Laboratories/Construction 
Technology 

Sample Preparation (Personnel/Organization):  Lab Analyst/ Phoenix Environmental Laboratories/PW Laboratories/Construction Technology 

Sample Determinative Analysis (Personnel/Organization):  Lab Analyst/ Phoenix Environmental Laboratories/PW Laboratories/Construction 
Technology 

Sample Archiving 

Field Sample Storage:  30 days from submittal of laboratory final report 

Sample Extract/Digestate Storage (number of days from extraction/digestion):  60 days 

Sample Disposal 

Personnel/Organization:  Sample Custodian/ Phoenix Environmental Laboratories/PW Laboratories/Construction Technology 

Number of Days from Analysis:  30-day minimum from submittal of laboratory final report 
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Quality Assurance Project Plan Worksheet #27 – Sample Custody Requirements 

Sample Handling and Custody Requirements 

At all times, field and laboratory personnel will be aware of the need to maintain all samples, whether in the field or in the laboratory, under strict chain-of-custody 
and in a manner to retain physical properties and chemical composition. This Worksheet details sample handling and custody requirements from collection to 
ultimate disposal. 

Sample Handling (Sample Packaging, Shipping Containers and Sample Shipment, Sample Custody) 

Sample packaging and shipment procedures are designed so that the samples will arrive at the laboratory, with the chain-of-custody, intact. 

Samples will be packaged for shipment as outlined below: 

• Securely affix the sample label to the container with clear packing tape. 

• Check the cap on the sample container to confirm that it is properly sealed. 

• Wrap the sample container cap with clear packing tape to prevent the label from becoming loose. 

• Complete the chain-of-custody form with the required sampling information and confirm that the recorded information matches the sample labels. Note:  If 
the designated sampler relinquishes the samples to other sampling or field personnel for packing or other purposes, the sampler will complete the chain-of-
custody prior to this transfer. The appropriate personnel will sign and date the chain-of-custody form to document the sample custody transfer. 

• Using duct tape, secure the outside drain plug at the bottom of the cooler. 

• Wrap sample containers in bubble wrap or other cushioning material. 

• Place 1 to 2 inches of cushioning material at the bottom of the cooler. 

• Place the sealed sample containers into the cooler. 

• Place ice in plastic bags and seal. Place loosely in the cooler. 

• Fill the remaining space in the cooler with cushioning material. 

• Place chain-of-custody forms in a plastic bag and seal. Tape the forms to the inside of the cooler lid. 

• Close the lid of the cooler, lock and secure with duct tape. 

• Wrap strapping tape around both ends of the cooler at least twice.  

• Mark the cooler on the outside with the shipping address and return address, affix “Fragile” labels and draw (or affix) arrows indicating “this side up.” Cover 
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Quality Assurance Project Plan Worksheet #27 – Sample Custody Requirements 

the labels with clear plastic tape. 

• Place a signed custody seal over the sample cooler lid. 

Samples will be packaged by field personnel and transported as low-concentration environmental samples. Samples will be hand delivered or delivered by an 
express carrier within 48 hours of the time of collection. Shipments will be accompanied by the chain-of-custody form identifying the contents. 

Sample Handling (Sample Packaging, Shipping Containers and Sample Shipment, Sample Custody) (continued) 

The original form will accompany the shipment; copies will be retained by the sampler for the sampling office records. If the samples are sent by common carrier, 
a bill of lading will be used. Receipts or bills of lading will be retained as part of the permanent project documentation. Commercial carriers are not required to 
sign off on the chain-of-custody form as long as the forms are sealed inside the sample cooler and the custody seals remain intact. 

Sample custody seals and packing materials for filled sample containers will be provided by the analytical laboratory. The filled, labeled and sealed containers will 
be placed in a cooler on ice and carefully packed to eliminate the possibility of container breakage. 

Field Custody Procedures 

The objective of field sample custody is to protect samples from tampering from the time of sample collection through time of transport to the analytical 
laboratory. Persons will have custody of samples when the samples are in their physical possession, in their view after being in their possession, or in their 
physical possession and secured so they cannot be tampered with. In addition, when samples are secured in a restricted area accessible only to authorized 
personnel, they will be deemed to be in the custody of such authorized personnel. 

Field custody documentation consists of both field logbooks and field chain-of-custody forms. 

Field logbooks will provide the means of recording the data collecting activities that are performed. As such, entries will be described in as much detail as 
possible so that persons going to the Operable Unit 2 Project Area could reconstruct a particular situation without reliance on memory. 

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field personnel but will be stored in a secure location when not in use. 
Each logbook will be identified by the project-specific document number. The title page of each logbook will contain the following: 

• person to whom the logbook is assigned 

• logbook number 

• project name 

• project start date 

• end date 
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Quality Assurance Project Plan Worksheet #27 – Sample Custody Requirements 

Field Custody Procedures (continued) 

Entries into the logbook will contain a variety of information. At the beginning of each entry, the date, start time, weather conditions, names of all sampling team 
members present, level of personal protection being used and signature of the person making the entry will be provided. The names of visitors to the Operable 
Unit 2 Project Area and field sampling or investigation team personnel, as well as the purpose of their visit, will also be recorded in the field logbook. 

Measurements made and samples collected will be recorded. Entries will be made in ink, with no erasures. If an incorrect entry is made, the information will be 
crossed out with one strike mark. Whenever a sample is collected or a measurement is made, a detailed description of the location of the station will be recorded. 
The number of the photographs taken, if any, will also be noted. All equipment used to make measurements will be identified, along with the date of calibration. 

The equipment used to collect samples will be noted, along with the time of sampling, sample description, depth at which the sample was collected, volume and 
number of containers. Sample identification numbers will be assigned prior to sample collection. Field duplicate samples, which will receive an entirely separate 
sample identification number, will be noted under sample description. 

Sample Labels 

Preprinted sample labels will be affixed to sample bottles prior to delivery at the sampling site. The following information is required on each sample label: 

• project name 

• date collected 

• time collected 

• location 

• name of sampler 

• analysis to be performed 

• preservative 

• sample number 

Chain-of-Custody Record 

Completed chain-of-custody forms will be required for all samples to be analyzed. Chain-of-custody forms will be initiated by the sampling crew in the field. The 
chain-of-custody forms will contain the unique sample identification number, sample date and time, sample description, sample type, preservation (if any) and 
analyses required. The original chain-of-custody form will accompany the samples to the laboratory. Copies of the chain-of-custody will be made prior to 
shipment (or multiple copy forms will be used) for field documentation. The chain-of-custody forms will remain with the samples at all times. The samples and 



Title:  Quality Assurance Project Plan 
Revision Number:  0 

Revision Date:  October 2018 
Page 4 of 4 

11/11/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets\2018.1015-Worksheet #27 Sample Custody Requirements.doc 

Quality Assurance Project Plan Worksheet #27 – Sample Custody Requirements 

signed chain-of-custody forms will remain in the possession of the sampling crew until the samples are delivered to the express carrier (e.g., Federal Express), 
hand delivered to a mobile or permanent laboratory, or placed in secure storage. 

Sample labels will be completed for each sample using waterproof ink. The labels will include the information listed in the previous section (Sample Labels). The 
completed sample labels will be affixed to each sample bottle and covered with clear tape. 

Whenever samples are split with a government agency or other party, a separate chain-of-custody will be prepared for those samples and marked to identify the 
party with whom the samples are being split. The person relinquishing the samples to the facility or agency should request the representative’s signature 
acknowledging sample receipt. If the representative is unavailable or refuses, note this in the “Received By” space. 

Laboratory Custody Procedures 

Upon sample receipt, laboratory personnel will be responsible for sample custody. The original field chain-of-custody form will accompany all samples requiring 
laboratory analysis. The laboratory will use chain-of-custody guidelines described in the USEPA guidance documents. Samples will be kept secured in the 
laboratory until all stages of analysis are complete. All laboratory personnel having samples in their custody will be responsible for documenting and maintaining 
sample integrity. 

Immediately upon sample receipt, the laboratory sample custodian will verify the integrity of the cooler seal, open the cooler and compare the contents against 
the field chain-of-custody. If a sample container is missing, a sample container is received broken, the sample is in an inappropriate container, or the sample has 
not been preserved by appropriate means, Arcadis will be notified. The laboratory sample custodian will be responsible for logging the samples in, assigning a 
unique laboratory identification number to each sample, labeling the sample bottle with the laboratory identification number, and moving the sample to an 
appropriate storage location to await analysis. The project name, field sample code, date sampled, date received, analysis required, storage location and date, 
and action for final disposition will be recorded in the laboratory tracking system. Relevant custody documentation will be placed in the project file. 
 



  
Title:  Quality Assurance Project Plan 

Revision Number:  0 
Revision Date:  October 2018 

Page 1 of 2 

 
11/12/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets\2018.1015-Worksheet #28\2018.1015-Worksheet #28-1 QC Samples Table VOCs Soil (8260).doc 

 
Quality Assurance Project Plan Worksheet #28-1 – Quality Control Samples (Volatile Organic Compounds in Soil, 8260) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8260C/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group VOCs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-4 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision – overall RPD < 50% 

Surrogates Three per sample %R: 70-130% Reanalyze sample Lab personnel  Accuracy/bias %R: 70-130% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab personnel and/or 
Data Validator 

Accuracy/bias 
contamination 

< RL 

Trip blanks 
One per cooler 
containing VOC 

samples 
< RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD3 One per batch %R: 70-130% 
Qualify data as 

needed or reanalyze 
batch 

Lab personnel Precision %R: 70-130% 
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Quality Assurance Project Plan Worksheet #28-1 – Quality Control Samples (Volatile Organic Compounds in Soil, 8260) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8260C/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group VOCs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-4 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Instrument check:  
BFB  One per calibration 

% Relative 
abundance 

Reanalyze batch Lab personnel  Accuracy/bias 
% Relative 
abundance 

Internal standard At least three per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MSD2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 
Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks. 
 2LCS/LCSD used when MS/ MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-2 – Quality Control Samples (Volatile Organic Compounds in Water, 8260) 

Matrix Water Analytical Method/ 
SOP Reference 

SW846 
8260C/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group VOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-6 and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 35% Qualify data as 
needed Data Validator Precision – overall RPD < 35% 

Surrogates Three per sample %R: 70-130% Reanalyze sample Lab personnel  Accuracy/bias %R: 70-130% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 
Lab personnel 

Accuracy/bias 
contamination 

< RL 

Trip blanks 
One per cooler 
containing VOC 

samples 
< RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD2 One per batch %R: 70-130% 
Qualify data as 

needed or reanalyze 
batch 

Lab personnel Precision %R: 70-130% 
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Quality Assurance Project Plan Worksheet #28-2 – Quality Control Samples (Volatile Organic Compounds in Water, 8260) 

Matrix Water Analytical Method/ 
SOP Reference 

SW846 
8260C/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group VOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-6 and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality 
Indicator (DQI) 

Measurement 
Performance Criteria 

Instrument check:  
BFB One per calibration 

% Relative 
abundance 

Reanalyze batch Lab personnel  Accuracy/bias 
% Relative 
abundance 

Internal standard At least three per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MSD2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 
Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks. 

 2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-3 – Quality Control Samples (Volatile Organic Compounds in Air, TO-15) 

Matrix Air Analytical Method/ 
SOP Reference 

TO-
15/645.TO14A/TO15 

No. of Sample 
Locations Numerous  

Analytical Group VOCs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-11 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab personnel and/or 
Data Validator 

Accuracy/bias 
contamination 

< RL 

LCS One per batch %R: 70-130% 
Qualify data as 

needed or reanalyze 
batch 

Lab personnel Precision %R: 70-130% 

Instrument check:  
BFB  One per calibration 

% Relative 
abundance 

Reanalyze batch Lab personnel  Accuracy/bias 
% Relative 
abundance 

Internal standard At least three per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

Laboratory duplicate One per batch RPD <30% Qualify data as 
needed 

Lab and/or Data 
Validator Precision RPD <30% 

 
Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks. 
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Quality Assurance Project Plan Worksheet #28-4 – Quality Control Samples (Semi-Volatile Organic Compounds in Soil, 8270) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8270D/601.8270/625.
1 
 

No. of Sample 
Locations Numerous  

Analytical Group SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision – overall RPD < 50% 

Surrogates  Six per sample %R: 30-130% Reanalyze sample Lab personnel  Accuracy/bias %R: 30-130% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD2 One per analytical 
batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed or reanalyze 

batch 
Lab personnel  Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 
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Quality Assurance Project Plan Worksheet #28-4 – Quality Control Samples (Semi-Volatile Organic Compounds in Soil, 8270) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8270D/601.8270/625.
1 
 

No. of Sample 
Locations Numerous  

Analytical Group SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

Instrument check:  
DFTPP  One per calibration 

% Relative 
abundance, see 
analytical SOP 

Reanalyze batch Lab personnel  Accuracy/bias % Relative abundance, see 
analytical SOP 

Internal standard At least six per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MSD2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 
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Notes:  1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-5 – Quality Control Samples (Semi-Volatile Organic Compounds in Water, 8270) 

Matrix Water Analytical Method/ 
SOP Reference 

SW846 
8270D/601.8270/625.
1 

No. of Sample 
Locations Numerous  

Analytical Group SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 35% Qualify data as 
needed Data Validator Precision – overall RPD < 35% 

Surrogates  Six per sample %R: 30-130% Reanalyze sample Lab personnel  Accuracy/bias %R: 30-130% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD2 One per analytical 
batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed or reanalyze 

batch 
Lab personnel  Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 
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Quality Assurance Project Plan Worksheet #28-5 – Quality Control Samples (Semi-Volatile Organic Compounds in Water, 8270) 

Matrix Water Analytical Method/ 
SOP Reference 

SW846 
8270D/601.8270/625.
1 

No. of Sample 
Locations Numerous  

Analytical Group SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
 DQI Measurement 

Performance Criteria 

Instrument check:  
DFTPP  One per calibration 

% Relative 
abundance, see 
analytical SOP 

Reanalyze batch Lab personnel  Accuracy/bias % Relative abundance, see 
analytical SOP 

Internal standard At least six per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MSD2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 

Notes:  1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-6 – Quality Control Samples (Pesticides and Herbicides in Soil, 8081/8151) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 8081B/8151A 
621.8081/627.8151 

No. of Sample 
Locations Numerous  

Analytical Group Pesticides/Herbicides Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision — overall RPD < 50% 

Surrogates Two per sample %R: 30-150% 
Reanalysis or 
reextraction/ 

reanalysis of sample 
Lab personnel  Accuracy/bias %R: 30-150% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or 

reextraction/ 
reanalysis of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination < RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator Accuracy/bias 
contamination < RL 

LCS/LCSD2 One per analytical 
batch %R: 40-140% 

Reanalysis or 
reextraction/ 

reanalysis of batch 
Lab personnel  Accuracy/bias %R: 40-140% 

MS/MSD2 One per batch %R: 30-150% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 30-150% 
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Quality Assurance Project Plan Worksheet #28-6 – Quality Control Samples (Pesticides and Herbicides in Soil, 8081/8151) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 8081B/8151A 
621.8081/627.8151 

No. of Sample 
Locations Numerous  

Analytical Group Pesticides/Herbicides Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 

Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.  
                 2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-7 – Quality Control Samples (Polychlorinated Biphenyls in Soil, 8082) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8082A/622.8082 

No. of Sample 
Locations Numerous  

Analytical Group PCBs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision – overall RPD < 50% 

Surrogates Two per sample %R: 30-150% 
Reanalysis or 
reextraction/ 

reanalysis of sample 
Lab personnel  Accuracy/bias %R: 30-150% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or 

reextraction/ 
reanalysis of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination < RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator Accuracy/bias 
contamination < RL 

LCS/LCSD2 One per analytical 
batch %R: 40-140% 

Reanalysis or 
reextraction/ 

reanalysis of batch 
Lab personnel  Accuracy/bias %R:40-140% 

MS/MSD2 One per batch %R: 40-140% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 40-140% 
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Quality Assurance Project Plan Worksheet #28-7 – Quality Control Samples (Polychlorinated Biphenyls in Soil, 8082) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 
8082A/622.8082 

No. of Sample 
Locations Numerous  

Analytical Group PCBs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MS/MSD and 
LCS/LCSD2 One per batch RPD <50% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <50% 

 

Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
                 2LCS/LCSD used when MS/ MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-8 – Quality Control Samples (Metals in Soil, 6010/7471) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 
6010C/7471B 
506/503.HG 

No. of Sample 
Locations Numerous  

Analytical Group Metals  Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision – overall RPD < 50% 

Method blanks  Numerous < RL 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed 
Lab and/or Data 

Validator 
Accuracy/bias 
contamination 

< RL 

Calibration verification 
standards Numerous 

%R: 90-110%;  
mercury (Hg) %R: 80-

120% 
Reanalysis of batch Lab personnel 

Accuracy/bias 
contamination 

%R: 90-110%;  
Hg %R: 80-120% 

Reporting limit 
standard (CRI) Two per run 

%R: 70-130% 
antimony/arsenic/ 

cobalt/thallium 
(Sb/As/Co/Tl) %R: 50-

150% 

Qualify data as 
needed or reanalysis 

of batch 
Lab personnel 

Accuracy/bias 
contamination 

%R: 70-130% 
Sb/As/Co/Tl %R: 50-150% 

Interference check 
sample 

(A and AB) 
Two per run %R: 80-120% 

Qualify data as 
needed or reanalysis 

of batch 
Lab personnel Precision – lab %R: 80-120% 

MS/MSD2 One per batch %R: 75-125% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 75-125% 
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Quality Assurance Project Plan Worksheet #28-8 – Quality Control Samples (Metals in Soil, 6010/7471) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 
6010C/7471B 
506/503.HG 

No. of Sample 
Locations Numerous  

Analytical Group Metals  Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MS/MSD One per batch RPD < 20% Qualify data as 
needed 

Lab and/or Data 
Validator Precision – overall RPD < 20% 

LCS2 One per batch %R: 80-120% 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator Accuracy/bias %R: 80-120% 

Post-digestion spike One per batch %R: 75-125% Qualify data as 
needed Lab personnel Accuracy/bias %R: 75-125% 

Serial dilution One per batch %D: < 10% Qualify data as 
needed Lab personnel Precision %D: < 10% 

 
Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks. 

 2LCS/LCS duplicate (LCSD) used when MS/MS duplicate (MSD) are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-9 – Quality Control Samples (Cyanide in Soil, 9010) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 9010C/ 
309.335.4 

No. of Sample 
Locations Numerous  

Analytical Group Cyanide Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-5 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 50% Qualify data as 
needed Data Validator Precision – overall RPD < 50% 

Method blanks  Numerous < RL 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed 
Lab and/or Data 

Validator 
Accuracy/bias 
contamination 

< RL 

Calibration verification 
standards Numerous %R: 85-115% Reanalysis of batch Lab personnel 

Accuracy/bias 
contamination 

%R: 85-115% 

MS One per batch %R: 75-125% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 75-125% 

Laboratory duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 20% Qualify data as 
needed 

Lab and/or Data 
Validator Precision – overall RPD < 20% 

LCS One per batch %R: 80-120% 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator Accuracy/bias %R: 80-120% 
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Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
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Quality Assurance Project Plan Worksheet #28-10 – Quality Control Samples (Volatile Organic Compounds in TCLP Extract, 1311/8260) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 1311/8260C/ 
242.TCLP/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group TCLP VOCs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Surrogates Three per sample %R: 70-130% Reanalyze sample Lab personnel  Accuracy/bias %R: 70-130% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab personnel and/or 
Data Validator 

Accuracy/bias 
contamination 

< RL 

Trip blanks 
One per cooler 
containing VOC 

samples 
< RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD2 One per batch %R:70-130% 
Qualify data as 

needed or reanalyze 
batch 

Lab personnel Precision %R: 70-130% 

Instrument check:  
BFB  One per calibration 

% Relative 
abundance 

Reanalyze batch Lab personnel  Accuracy/bias 
% Relative 
abundance 
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Quality Assurance Project Plan Worksheet #28-10 – Quality Control Samples (Volatile Organic Compounds in TCLP Extract, 1311/8260) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 1311/8260C/ 
242.TCLP/653.8260C 

No. of Sample 
Locations Numerous  

Analytical Group TCLP VOCs Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Internal standard At least three per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MSD2 One per batch %R: 70-130% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 70-130% 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 
Note: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
                2LCS/LCSD used when MS/ MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-11 – Quality Control Samples (Semi-Volatile Organic Compounds in TCLP Extract, 1311/8270) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 1311/8270D/ 
242.TCLP/601.8270/ 
625.1 

No. of Sample 
Locations Numerous  

Analytical Group TCLP SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Surrogates  Six per sample 

%R: 15-1100% 
(acid extractable 
compounds), 30-

130% (base neutral 
compounds) 

Reanalyze sample Lab personnel  Accuracy/bias 

%R: 15-1100% (acid 
extractable compounds), 
30-130% (base neutral 

compounds) 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalyze 

batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator 
Accuracy/bias 
contamination 

< RL 

LCS/LCSD2 One per analytical 
batch 

%R, lab-generated 
limits 

Qualify data as 
needed or reanalyze 

batch 
Lab personnel  Accuracy/bias %R, lab-generated limits 

Instrument check:  
DFTPP  One per calibration 

% Relative 
abundance, see 
analytical SOP 

Reanalyze batch Lab personnel  Accuracy/bias % Relative abundance, see 
analytical SOP 
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Quality Assurance Project Plan Worksheet #28-11 – Quality Control Samples (Semi-Volatile Organic Compounds in TCLP Extract, 1311/8270) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 1311/8270D/ 
242.TCLP/601.8270/ 
625.1 

No. of Sample 
Locations Numerous  

Analytical Group TCLP SVOCs Sampler’s Name NA    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Internal standard At least six per 
sample 

Area response and 
retention times, see 

analytical SOP 
Reanalyze sample Lab personnel  Precision Area response and retention 

times, see analytical SOP 

MS2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MSD2 One per batch 

%R: 30-130% (acid 
extractable 

compounds), 40-
140% (base neutral 

compounds) 

Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias 

%R: 30-130% (acid 
extractable compounds), 
40-140% (base neutral 

compounds) 

MS/MSD and 
LCS/LCSD2 One per batch RPD <20% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <20% 

 

Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
 2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-12 – Quality Control Samples (Pesticides and Herbicides in TCLP Extract, 1311/8081/8151) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW846 1311/8081B/ 
8151A 
242.TCLP/621.8081/ 
627.8151 

No. of Sample 
Locations Numerous  

Analytical Group TCLP Pesticides and 
Herbicides Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Surrogates Two per sample %R: 30-150% 
Reanalysis or 
reextraction/ 

reanalysis of sample 
Lab personnel  Accuracy/bias %R: 30-150% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or 

reextraction/ 
reanalysis of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination < RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator Accuracy/bias 
contamination < RL 

LCS/LCSD2 One per analytical 
batch %R: 40-140% 

Reanalysis or 
reextraction/ 

reanalysis of batch 
Lab personnel  Accuracy/bias %R: 40-140% 

MS/MSD2 One per batch %R: 30-150% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 30-150% 

MS/MSD and 
LCS/LCSD2 One per batch RPD <30% Qualify data as 

needed 
Lab and/or Data 

Validator Precision RPD <30% 

 

Notes:  1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
2LCS/LCSD used when MS/MSD are not client-supplied. 
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Quality Assurance Project Plan Worksheet #28-13 – Quality Control Samples (Metals in TCLP Extract, 1311/6010/7470) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 1311/6010C/ 
7470A 
242.TCLP/506/ 
503.HG 

No. of Sample 
Locations Numerous  

Analytical Group TCLP Metals  Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Method blanks  Numerous < RL 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination 

< RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed 
Lab and/or Data 

Validator 
Accuracy/bias 
contamination 

< RL 

Calibration verification 
standards Numerous 

%R: 90-110%;  
mercury (Hg) %R: 80-

120% 
Reanalysis of batch Lab personnel 

Accuracy/bias 
contamination 

%R: 90-110%;  
Hg %R: 80-120% 

Reporting limit 
standard (CRI) Two per run 

%R: 70-130% 
antimony/arsenic/ 

cobalt/thallium 
(Sb/As/Co/Tl) %R:  

50-150% 

Qualify data as 
needed or reanalysis 

of batch 
Lab personnel 

Accuracy/bias 
contamination 

%R: 70-130% 
Sb/As/Co/Tl %R: 50-150% 

Interference check 
sample 

(A and AB) 
Two per run %R: 80-120% 

Qualify data as 
needed or reanalysis 

of batch 
Lab personnel Precision – lab %R: 80-120% 

MS/MSD2 One per batch %R: 75-125% Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 75-125% 
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Quality Assurance Project Plan Worksheet #28-13 – Quality Control Samples (Metals in TCLP Extract, 1311/6010/7470) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 1311/6010C/ 
7470A 
242.TCLP/506/ 
503.HG 

No. of Sample 
Locations Numerous  

Analytical Group TCLP Metals  Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

MS/MSD One per batch RPD < 35% Qualify data as 
needed 

Lab and/or Data 
Validator Precision – overall RPD < 35% 

LCS2 One per batch %R: 80-120% 
Qualify data as 

needed or reanalysis 
of batch 

Lab and/or Data 
Validator Accuracy/bias %R: 80-120% 

Post-digestion spike One per batch %R: 75-125% Qualify data as 
needed Lab personnel Accuracy/bias %R: 75-125% 

Serial dilution One per batch %D: < 10% Qualify data as 
needed Lab personnel Precision %D: < 10% 

 
Notes: 1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.  
             2LCS/LCS duplicate (LCSD) used when MS/MS duplicate (MSD) are not client-supplied. 

 



Title:  Quality Assurance Project Plan 
Revision Number:  0 

Revision Date:  October 2018 
Page 1 of 1 

11/12/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets\2018.1015-Worksheet #28\2018.1015-Worksheet #28-14 QC Samples Table Characterization IDW.doc 

 
Quality Assurance Project Plan Worksheet #28-14 Quality Control Samples (Waste Characteristics in Investigation-Derived Waste) 

Matrix Soil Analytical Method/ 
SOP Reference 

SW-846 1010/Chapter 
7/SM4500H+B 
322/319.SM4500H+B/
313.1010 

No. of Sample 
Locations Numerous  

Analytical Group Corrosivity, 
Ignitability, Reactivity Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-2, F-3, F-5, and F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalysis 

of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination < RL 

LCS One per analytical 
batch %R: 80-120 Reanalysis of batch Lab personnel  Accuracy/bias %R: 80-120 

Laboratory duplicate 
One per 20 field 

samples of similar 
matrix 

RPD <35% Qualify data as 
needed Data Validator Precision – overall RPD <35% 

 

Note:  1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
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Quality Assurance Project Plan Worksheet #28-15 – Quality Control Samples (Wet Chemistry, Water Quality) 

Matrix Water Analytical Method/ 
SOP Reference 

Standard Methods 
5210B/5220D/2540C/
2540D 
311.5220D/ 
360.5210B/ 
323.2540C/ 
324.2540D 

No. of Sample 
Locations Numerous  

Analytical Group Wet Chemistry Sampler’s Name Not Available    

Concentration Level All Field Sampling 
Organization 

LRI Sampling 
Personnel    

Sampling SOP F-6, F-9 Analytical 
Organization 

Phoenix 
Environmental 
Laboratories 

   

QC Sample Frequency/Number1 Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
DQI Measurement 

Performance Criteria 

Field duplicate 
One per 20 field 

samples of similar 
matrix 

RPD < 35% Qualify data as 
needed Data Validator Precision – overall RPD < 35% 

Method blanks One per analytical 
batch < RL 

Qualify data as 
needed or reanalysis 

of batch 

Lab and/or Data 
Validator 

Accuracy/bias 
contamination < RL 

Equipment blanks One per 20 field 
samples < RL Qualify data as 

needed Data Validator Accuracy/bias 
contamination < RL 

Calibration verification 
standards (if 
applicable) 

Numerous %R: 90-110% Reanalysis of batch Lab personnel 
Accuracy/bias 
contamination 

%R: 90-110% 

LCS 2 One per analytical 
batch %R: 80-120 Reanalysis of batch Lab personnel  Accuracy/bias %R: 80-120 

MS (if possible)2 
One per 20 field 

samples of similar 
matrix 

%R: 75-125 Qualify data as 
needed 

Lab and/or Data 
Validator Accuracy/bias %R: 75-125 

Laboratory duplicate 
One per 20 field 

samples of similar 
matrix 

RPD <20% Qualify data as 
needed Data Validator Precision – overall RPD <20% 

 

Note:   1An analytical batch is defined as no more than 20 analytical samples including field samples and field blanks.   
                 2LCS/LCS duplicate (LCSD) used when MS/MS duplicate (MSD) are not client-supplied. 
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Quality Assurance Project Plan Worksheet #29 – Project Documents and Records  

Sample Collection 
Documents and Records 

On-Site Analysis 
Documents and 
Records1 

Off-Site Analysis 
Documents and Records 

Data Assessment 
Documents and 
Records 

Other 

- Field Notes 
- Sampling Logs 
- Chain-of-Custody 

Records 
- Air Bills 
- Custody Seals 

- Equipment Calibration 
Logs 

- Field Data Records 
- Field Instrument 

Maintenance Logs 

- Sample Receipt, Custody 
and Tracking Records 

- Standard Traceability Logs 
- Equipment Calibration Logs 
- Sample Prep Logs 
- Run Logs 
- Equipment Maintenance, 

Testing and Inspection Logs 
- Corrective Action Forms 
- Reported Field Sample 

Results 
- Reported Results for 

Standards, QC Checks and 
QC Samples 

- Instrument Printouts (raw 
data) for Field Samples, 
Standards, QC Checks and 
QC Samples 

- Data Package Completeness 
Checklists 

- Sample Disposal Records 
- Extraction/Cleanup Records 
- Raw Data (stored on disk or 

CD-R) 
- Analytical Reports to Arcadis 

- Data Validation 
Checklists 

- Data Quality 
Assessments 

-Construction Quality 
Assurance Plan 

-Community Air Monitoring 
Plan 

-Health and Safety Plan 
-Stormwater Pollution 
Prevention Plan 

-Citizen Participation Plan 
 

Note:  1Records and logs from the project will be stored in Arcadis’s Syracuse, New York office. 
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QAPP Worksheet #30 – Analytical Services 

Matrix Analytical Group Concentration 
Level 

Analytical 
SOP 

Data Package 
Turnaround 

Time 
(business 

days) 

Laboratory/ 
Organization 

(name and address, contact 
person and telephone 

number) 

Backup Laboratory/ 
Organization 

(name and address, 
contact person and 
telephone number) 

Groundwater 
(monitoring 

wells) 
BTEX, Naphthalene, 

COD, BOD All 
See 

Worksheet 
#23 

10 days 

Phoenix Environmental 
Laboratories 

587 East Middle Turnpike 
Manchester, CT 06040 

860 645 8728 
Contact: Bobbi Aloisa 

NA 

Water 
(investigation-
derived waste) 

VOCs, SVOCs, pH, TDS, 
TSS All 

See 
Worksheet 

#23 
10 days 

Phoenix Environmental 
Laboratories 

587 East Middle Turnpike 
Manchester, CT 06040 

860 645 8728 
Contact: Bobbi Aloisa 

NA 

Soil (reuse and 
clean import) 

VOCs, SVOCs, PCBs as 
Aroclors, pesticides, 
herbicides, cyanide, 

metals 

All 
See 

Worksheet 
#23 

10 days 

Phoenix Environmental 
Laboratories 

587 East Middle Turnpike 
Manchester, CT 06040 

860 645 8728 
Contact: Bobbi Aloisa 

NA 

Soil (waste 
characterization) 

TCLP VOCs, TCLP 
SVOCs, PCBs, TCLP 

pesticides, TCLP 
herbicides, TCLP metals, 

corrosivity, ignitability, 
reactive sulfide and 

reactive cyanide 

All 
See 

Worksheet 
#23 

10 days 

Phoenix Environmental 
Laboratories 

587 East Middle Turnpike 
Manchester, CT 06040 

860 645 8728 
Contact: Bobbi Aloisa 

NA 
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QAPP Worksheet #30 – Analytical Services 

Matrix Analytical Group Concentration 
Level 

Analytical 
SOP 

Data Package 
Turnaround 

Time 
(business 

days) 

Laboratory/ 
Organization 

(name and address, contact 
person and telephone 

number) 

Backup Laboratory/ 
Organization 

(name and address, 
contact person and 
telephone number) 

Air VOCs All 
See 

Worksheet 
#23 

10 days 

Phoenix Environmental 
Laboratories 

587 East Middle Turnpike 
Manchester, CT 06040 

860 645 8728 
Contact: Bobbi Aloisa 

NA 

Soil (Shelby 
tubes) 

Grain size, bulk density, 
moisture content, Atterberg 

limits, consolidation, 
permeability, and shear 

strength 

NA 
See 

Worksheet 
#23 

10 days 

PW Laboratories, Inc. 
6544 Fremont Road 

East Syracuse, NY 13057 
315.437.1420 

Contact: Patrick Edmiston 

NA 

Soil (grab 
samples, 
soil/grout 
mixture) 

Moisture content, total 
organic carbon, Atterberg 
limits, pH, particle size, 

permeability, and unconfined 
compressive strength 

NA 
See 

Worksheet 
#23 

10 days 

PW Laboratories, Inc. 
6544 Fremont Road 

East Syracuse, NY 13057 
315.437.1420 

Contact: Patrick Edmiston 

NA 
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QAPP Worksheet #31 – Planned Project Assessments 
 

Assessment 
Type Frequency Internal or 

External 
Organization 
Performing 
Assessment 

Person(s) 
Responsible for 

Performing 
Assessment 

(Title and 
Organizational 

Affiliation) 

Person(s) 
Responsible 

for 
Responding to 

Assessment 
Findings (title 

and 
organizational 

affiliation) 

Person(s) 
Responsible 

for Identifying 
and 

Implementing 
Corrective 

Actions (CAs) 
(title and 

organizational 
affiliation) 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA 

(title and 
organizational 

affiliation) 

Field Audit  One-time field 
event Internal Arcadis 

Matt Hysell 
Field Task 

Manager, Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

Matt Hysell 
Field Task Manager, 

Arcadis 

Laboratory Audit 
of Phoenix 
Environmental 
Laboratories 

Per Laboratory 
Quality 

Assurance 
Program 

Internal 
Phoenix 

Environmental 
Laboratories 

Laboratory QA 
Manager 

Laboratory QA 
Manager 

Laboratory 
Project 

Manager 

Dennis Capria  
QA Coordinator, 

Arcadis 

Field Inspections Intermittent Internal Arcadis 
Matt Hysell 
Field Task 

Manager, Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

Matt Hysell 
Field Task Manager, 

Arcadis 

Safety Audits Intermittent Internal Arcadis 
Matt Hysell 
Field Task 

Manager, Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

John Brussel 
Project 

Manager, 
Arcadis 

Matt Hysell 
Field Task Manager, 

Arcadis 
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Quality Assurance Project Plan Worksheet #32 – Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified 
of Findings (name, 
title, organization) 

Timeframe 
of 

Notification 

Nature of 
Corrective 

Action 
Response 

Documentation 

Individual(s) 
Receiving 

Corrective Action 
Response (name, 
title, organization) 

Timeframe for 
Response 

Field Sampling 
Technical 
Systems Audit 

Written Audit 
Report 

John Brussel  
Project Manager, 

Arcadis 

72 hours 
after audit Memorandum 

Matt Hysell 
Field Task Manager, 

Arcadis 

48 hours after 
notification 

Contract 
Laboratory 
Technical Audit 
(external) 

Written Audit 
Report 

Bobbi Aloisa 
Project Manager, 

Phoenix Environmental 
Laboratories 

 
John Brussel  

Project Manager, 
Arcadis 

 
Dennis Capria QA 

Coordinator, Arcadis 

1 week after 
audit Memorandum 

QA Officer, Phoenix 
Environmental 
Laboratories 

48 hours after 
notification 

Field Inspection Memorandum 
John Brussel  

Project Manager, 
Arcadis 

2 days Memorandum 
Matt Hysell 

Field Task Manager, 
Arcadis 

48 hours after 
notification 

ISS/Jet Grouting 
Performance 
Sampling Results 

Memorandum 
John Brussel  

Project Manager, 
Arcadis 

1 week 
following 
receipt of 
results 

Memorandum 
Matt Hysell 

Field Task Manager, 
Arcadis 

1 week following 
receipt of results 

Community Air 
Monitoring Results Memorandum 

John Brussel  
Project Manager, 

Arcadis  

Weekly 
summary of 
results; 
Within 24 
hours of air 
monitoring 

Memorandum 
Matt Hysell 

Field Task Manager, 
Arcadis 

48 hours after 
notification 
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Quality Assurance Project Plan Worksheet #32 – Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified 
of Findings (name, 
title, organization) 

Timeframe 
of 

Notification 

Nature of 
Corrective 

Action 
Response 

Documentation 

Individual(s) 
Receiving 

Corrective Action 
Response (name, 
title, organization) 

Timeframe for 
Response 

exceedances 

Contract 
Laboratory 
Technical Audit 
(internal) 

Memorandum 

Bobbi Aloisa 
Project Manager, 

Phoenix Environmental 
Laboratories 

 
John Brussel  

Project Manager, 
Arcadis 

 
Dennis Capria QA 

Coordinator, Arcadis 

2 days Memorandum 
QA Officer, Phoenix 

Environmental 
Laboratories 

48 hours after 
notification 
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Quality Assurance Project Plan Worksheet #33 – Quality Assurance Management Reports 

Type of Report 
Frequency (e.g., daily, 

weekly monthly, 
quarterly, annually) 

Projected Delivery 
Date(s) 

Person(s) Responsible 
for Report Preparation 
(title and organizational 

affiliation) 

Report Recipient(s) 
(title and organizational 

affiliation) 

Field Sampling Technical 
Systems Audit Report One per year NA 

Matt Hysell 
Field Task Manager, 

Arcadis 

John Brussel 
Project Manager, Arcadis 

Contract Laboratory 
Technical Audit Report 

As necessary during 
project NA Dennis Capria 

QA Coordinator, Arcadis 
John Brussel 

 Project Manager, Arcadis 
ISS/Jet Grouting 
Performance Sampling 
Report 

Weekly (to be provided in 
construction reports) NA 

Matt Hysell 
Field Task Manager, 

Arcadis 

John Brussel 
Project Manager, Arcadis 

Data Validation Reports All laboratory data 
packages will be validated. 

As generated 
throughout project 

Dennis Capria  
QA Coordinator, Arcadis 

John Brussel 
Project Manager, Arcadis 
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Quality Assurance Project Plan Worksheet #34 – Verification (Step I) Process 

Verification Input Description Internal/ External 
Responsible for Verification 

(name, organization) 

Chain-of-custody and shipping 
forms 

Chain-of-custody forms and 
shipping documentation will be 
reviewed by the laboratory upon 
receipt of samples for verification 
against the sample coolers they 
represent. Chain-of-custody form 
will be signed by all parties that 
had custody of samples, with the 
exception of commercial carriers. 

External 

Phoenix Environmental 
Laboratories 

Construction Technology 
PW Laboratories 

Field notes and sampling logs 
All field notes and sampling logs 
will be reviewed internally and 
placed in the project file. 

Internal 
John Brussel 

Project Manager, Arcadis 

Laboratory data 

All laboratory data packages will 
be verified internally by the 
laboratory performing the work for 
completeness and technical 
accuracy prior to submittal. 

Internal 

Phoenix Environmental 
Laboratories 

Construction Technology 
PW Laboratories 

Laboratory data All final data packages will be 
verified for content upon receipt. External 

Dennis Capria  
QA Coordinator, Arcadis 

 
 
 
Data Verification/Validation  
 
Data quality and data usability for any type of data collection are highly dependent on three major processes: 1) planning prior to data collection, 
2) verification/validation of the collected data, and 3) suitability of the data for their intended use. EPA guidance on developing QAPPs identifies 
data verification/validation and usability as key elements of the data quality process. These elements are outlined in the following Worksheets 34 
through 37.  
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Data verification is a systematic process in which the accuracy and defensibility of the collected data are evaluated by reviewing the data for 
completeness, correctness, and conformance/compliance. A specific dataset is compared against data quality criteria established for the field 
and/or laboratory methods and procedures performed. A data validation process is carried out to verify that the data are of required and defensible 
quality as documented by the data validation report. The final data may or may not be suitable to meet the project Data Quality Objectives (DQOs) 
relative to the critical decisions required. The objective of data validation is to identify any questionable or invalid analytical measurements.  
Data validation entails a review of the QC data and the raw data to verify that the laboratory was operating within required limits; the analytical 
results were correctly transcribed from the instrument read-outs; and which, if any, environmental samples were related to out-of-control QC 
samples. Subsequent to the data validation process, any qualification of the data is documented to inform all data users of the data usability. 
 
The data validator verifies that laboratory corrections (also referred to as reduction of laboratory measurements) and laboratory reporting of 
analytical parameters are in accordance with the procedures specified for each analytical method and/or as specified in the QAPP. Upon receipt of 
laboratory data, the data validator will complete the following tasks: 
 
• Evaluate completeness of data package. 

• Verify that field COC forms are complete and that samples were handled properly. 

• Verify that holding times were not exceeded for each parameter. If holding time exceedances occurred, verify that they were documented. 
Data for all samples exceeding holding time requirements are flagged accordingly. Verify that parameters were analyzed according to the 
methods specified. 

• Review QA/QC data (i.e., confirm that duplicates, blanks, and spikes were analyzed on the required number of samples as specified in the 
relevant method, and verify that duplicate and matrix spike (MS) recoveries are acceptable). 

• Investigate anomalies identified during review. When anomalies are identified, they are discussed with the Arcadis QA Coordinator, Project 
Manager and/or Laboratory Project Manager, as appropriate.  

• If data appear suspect, investigate the specific data of concern. Calculations are traced back to raw data. This process involves reviewing all 
raw data available from the laboratory (those items included in the data package) – including sample preparation/analysis process 
documentation, chromatograms, data results, other relevant reporting/documentation forms – in an effort to recreate the work in the laboratory 
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as closely as possible. If calculations do not agree, the causes are determined and corrected. (Note: Corrections to data or changes to data 
qualifiers are also updated in the project database without comprising the original reported data. Only the validated data are accessible to the 
end user.) 

Deficiencies discovered as a result of the data review, as well as the corrective actions implemented in response, are documented in a written 
report. The purpose of the documentation is to address the following topics, as applicable to each method: 
 
• assessment of the data package 

• description of any protocol deviations 

• failures to reconcile reported and/or raw data 

• assessment of any compromised data 

• overall appraisal of the analytical data 

• table of site name, sample quantities, matrix, and fractions analyzed 

Tiered Approach to Data Verification/Validation 
 
A tiered approach to data verification/validation will be used to assess the data quality to verify that the data meet the DQOs established for the 
sampling event.  
 
The approach used to verify/validate data is selected based on a number of factors that are typically site- or project-specific and include 
consideration of the established DQOs associated with type of sampling event. All laboratory data will be verified/validated using a tiered 
approach. For the groundwater monitoring well samples, soil re-use consideration samples, air monitoring, and imported clean fill samples, 
Arcadis will complete a Tier III validation in compliance with the NYSDEC Data Usability Summary Report (DUSR) format. Arcadis does not 
anticipate validation of waste characterization samples.  Geotechnical samples will be reviewed by a qualified individual, but the tiered approach 
defined here is not applicable to these analyses. The data validation process tiers are defined as follows:  



Title:  Quality Assurance Project Plan 
Revision Number:  0 

Revision Date:  October 2018 
Page 4 of 4 

11/11/2018 
G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\RAWP\Appendix B - QAPP\Worksheets\2018.1015-Worksheet #34 Verification (Step I) Process Table.doc 

 
• Tier I (data verification): The data package is checked for completeness. The case narrative is reviewed, field duplicate results associated with 

the dataset are reviewed, and the result sheet is evaluated to assess potential usability issues.  

• Tier II (limited verification/validation): In addition to the elements of a Tier I review, Tier II includes a review of DQIs such as holding times, 
blanks, calibration, matrix spikes, laboratory duplicates, laboratory control samples, and surrogate recoveries. The results of the review of the 
DQIs are assessed, and appropriate data qualifiers are applied to the dataset as appropriate. (Note: This is described as a “limited” review 

because the process does not include the full, detailed validation procedure described under Tier III.  

• Tier III (verification/validation): In addition to the Tier I/II elements, Tier III includes a detailed review of instrument calibration, internal 
standards, and laboratory raw data to check for errors in calculation, compound identification, and transcription. 
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Quality Assurance Project Plan Worksheet #35 – Validation (Steps IIa and IIb) Process 

Steps IIa and IIb Validation Input Description Responsible for Validation  
(Name, Organization) 

Step IIa Sampling methods and 
procedures 

Establish that required sampling 
methods were used and that any 
deviations were noted. Provide 
that the sampling procedures and 
field measurements met 
performance criteria and that any 
deviations were documented. 

John Brussel 
Project Manager, Arcadis 

Step IIa Analytical method and procedures 

Establish that required analytical 
methods were used and that any 
deviations were noted. The 
laboratory will provide that QC 
samples met performance criteria 
and that any deviations were 
documented in the report 
narrative. 

Phoenix Environmental 
Laboratories 

Construction Technology 
PW Laboratories 

  
Dennis Capria  

QA Coordinator, Arcadis 

Step IIa Modified Analytical method and procedures 

Review associated blanks for 
potential contamination and verify 
that all preparations and analyses 
have been performed within 
applicable holding times. 

Dennis Capria  
QA Coordinator, Arcadis 

Step IIb Documentation of QAPP QC 
sample results  

Establish that all QAPP-required 
QC samples were collected and 
analyzed. 

Dennis Capria  
QA Coordinator, Arcadis 
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Quality Assurance Project Plan Worksheet #35 – Validation (Steps IIa and IIb) Process 

Steps IIa and IIb Validation Input Description Responsible for Validation  
(Name, Organization) 

Step IIb Project quantitation limits  
Determine that the project 
quantitation limits were achieved, 
as outlined in the QAPP. 

Dennis Capria  
QA Coordinator, Arcadis 

Step IIb Performance criteria  

Evaluate QC data associated with 
the samples designated for 
intended uses stated in 
Worksheet #36 against project-
specific performance criteria in the 
QAPP, laboratory Quality 
Assurance Manual and control 
criteria. 

Dennis Capria  
QA Coordinator, Arcadis 

Step IIb Validation Report  

Summarize data verification and 
validation components included in 
the Performance Review. Include 
qualified data and explanation of 
all qualifiers. 

Dennis Capria  
QA Coordinator, Arcadis 
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Quality Assurance Project Plan Worksheet #36 – Validation (Steps IIa and IIb) Summary1 

Steps IIa 
and IIb Matrix Analytical Group Data 

Purpose 
Concentration 

Level Validation Criteria2 
Data Validator (title 
and organizational 

affiliation) 

IIa and IIb Soil 

VOCs, SVOCs, 
PCBs as Aroclors, 

pesticides, 
herbicides, 

cyanide, metals 

Certify as 
“clean” soil 
intended for 
re-use and 
imported 
backfill 

Low 

USEPA National Functional Guidelines for 
Organic Superfund Methods Data Review, EPA 
540-R-2017-002, January 2017 (with reference 

to the historical USEPA Contract Laboratory 
Program National Functional Guidelines for 

Organic Data Review, OSWER 9240.1-05A-P, 
October 1999, as appropriate); USEPA National 
Functional Guidelines for Inorganic Superfund 
Methods Data Review, EPA 540-R-2017-001, 
January 2017 (with reference to the historical 

USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, 

OSWER 9240.1-45, October 2004, as 
appropriate); method criteria; laboratory control 
limits; QAPP criteria; and professional judgment 

Dennis Capria  
QA Coordinator, 

ARCADIS  

IIa and IIb Groundwater 
BTEX, 

Naphthalene, COD, 
BOD 

Support 
groundwater 
investigation 

All 

USEPA National Functional Guidelines for 
Organic Superfund Methods Data Review, EPA 
540-R-2017-002, January 2017 (with reference 

to the historical USEPA Contract Laboratory 
Program National Functional Guidelines for 

Organic Data Review, OSWER 9240.1-05A-P, 
October 1999, as appropriate); USEPA National 
Functional Guidelines for Inorganic Superfund 
Methods Data Review, EPA 540-R-2017-001, 
January 2017 (with reference to the historical 

USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, 

OSWER 9240.1-45, October 2004, as 
appropriate); method criteria; laboratory control 
limits; QAPP criteria; and professional judgment 

Dennis Capria  
QA Coordinator, 

ARCADIS  
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Quality Assurance Project Plan Worksheet #36 – Validation (Steps IIa and IIb) Summary1 

Steps IIa 
and IIb Matrix Analytical Group Data 

Purpose 
Concentration 

Level Validation Criteria2 
Data Validator (title 
and organizational 

affiliation) 

IIa and IIb Air VOCs 

Community 
air monitoring 

during 
intrusive 
activities 

All 

USEPA National Functional Guidelines for 
Organic Superfund Methods Data Review, EPA 
540-R-2017-002, January 2017 (with reference 

to the historical USEPA Contract Laboratory 
Program National Functional Guidelines for 

Organic Data Review, OSWER 9240.1-05A-P, 
October 1999, as appropriate); method criteria; 

laboratory control limits; QAPP criteria; and 
professional judgment 

Dennis Capria  
QA Coordinator, 

ARCADIS  

 
Notes:   
 1 Data validation is not required for aqueous investigation-derived waste samples, soil waste characterization samples, and geotechnical 

analysis samples. 
 2The data validation guidance documents can be found on the follow website: https://www.epa.gov/clp 
 

 

https://www.epa.gov/clp
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

The data usability assessment will be performed by Arcadis for data associated with the Remedial Design at the Saratoga Former MGP Site. The 
data usability assessment process consists of five steps: (1) review the DQOs and sampling design; (2) conduct a preliminary data review; (3) 
select a statistical test; (4) verify the assumptions of the statistical test; and (5) draw conclusions from the data. The following outlines and 
describes components of the assessment. Note that Steps 3 and 4 are not required for this project. 

• Sample design and sampling methods will be reviewed to verify the methods were implemented as planned and are adequate to support 
project objectives. 

• A review of project-specific data quality indicators for Precision, Accuracy, Representativeness, Completeness, Comparability, and Sensitivity 
and Quantitation Limits will be conducted to determine if acceptance criteria have been met. 

• Project-specific DQOs will be reviewed to determine if they have been achieved by the data collected. 

• Limitations associated with the decisions to be made will be evaluated based on the data collected. For example, if data completeness is less 
than the project-specific completeness objective of 90%, the data may still be usable to support a decision, but at a lower level of confidence. 

• A Data Usability Summary Report will be prepared and will include a summary of the data validation findings for the project. The report will 
discuss potential impacts of these reviews on data usability and will clearly define limitations associated with the data. The data validation 
report will be included in the Remedial Action Report. 

The Data Usability Summary Reports will follow the guidelines established in the NYSDEC DER-10 Technical Guidance for Site Investigation and 
Remediation, Appendix 2B Guidance for Data Deliverables and the Development of Data Usability Summary Reports. After analytical data have 
been reviewed, verified, and validated in accordance with the procedures described in Worksheets #34, #35 and #36, the data must be further 
evaluated to determine if the DQOs have been met. The Arcadis Project Chemist, QA Coordinator, Task Manager, and Project Manager will 
review the data usability assessments completed for this project. 

The data usability assessment process involves data verification and validation. Data verification is the process by which laboratory results are 
checked to provide that the proper QC steps were performed, and key items have met QC objectives (both analytical and contractual). Key steps 
of an Arcadis data verification include: 

• identifying sample collection, handling and analysis procedures  
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

• documenting handling and analysis activities (e.g., QC checklist) 

• verifying (internally, at the data generator level) all sampling, handling, on-site analytical laboratory data  

• verifying laboratory data (e.g., laboratory-qualified data) 

• verifying sampling, on-site analytical laboratory data 

• verifying data package deliverable completeness 

• reviewing the case narrative 

• presenting all analytical results 

• summarizing QC sample data  

• evaluating applicable raw data 

All required data deliverables must be present in the data package in order to proceed to the next step of data validation. 

Data validation entails a review of the sample collection, handling, QC data, and the raw data to verify that the laboratory was operating within 
required limits, analytical results were correctly transcribed from the instrument read-outs and which (if any) environmental samples were related 
to out-of-control QC samples. The objective of data validation is to identify any questionable or invalid laboratory measurements. 

The DQIs used to evaluate conformance with the project DQOs are presented below.  

DQIs are generally defined in terms of six parameters: 

1. representativeness 

2. comparability 

3. completeness 

4. precision 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

5. accuracy 

6. sensitivity 

Each parameter is defined below. Specific objectives for the site actions are presented in other sections of this QAPP, as referenced below. 

Representativeness 

Representativeness is the degree to which sampling data accurately and precisely represent site conditions and is dependent on sampling and 
analytical variability and the variability of environmental media at the Operable Unit 2 Project Area. Actions have been designed to assess the 
presence of chemical constituents at the time of sampling. The QAPP presents the rationale for sample quantities and location. This QAPP 
presents field sampling and laboratory analytical methodologies. Use of the prescribed field and laboratory analytical methods with associated 
holding times and preservation requirements are intended to provide representative data.  

Comparability 

Comparability is the degree of confidence with which one data set can be compared to another. Comparability between phases of the actions (if 
additional phases are required) will be maintained through consistent use of the sampling and analytical methodologies set forth in this QAPP, 
established QA/QC procedures and use of appropriately trained personnel. 

Completeness 

Completeness is defined as a measure of the amount of valid data obtained from an event and/or investigation compared to the total amount that 
was obtained. This will be determined upon final assessment of the analytical results. Completeness of a field or laboratory data set will be 
calculated by comparing the number of valid sample results generated to the total number of results generated. 

Completeness =             Number valid results                  x 100 
     Total number of results generated 

As a general guideline, overall project completeness is expected to be at least 90 percent. The assessment of completeness will require 
professional judgment to determine data usability for intended purposes. 

Precision 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

Precision is a measure of the reproducibility of sample results. The goal is to maintain a level of analytical precision consistent with the objectives 
of the action. To maximize precision, sampling and analytical procedures will be followed. All work for the site actions will adhere to established 
protocols presented in the QAPP. Checks for analytical precision will include the analysis of MS/MSDs, laboratory duplicates and field duplicates. 
Checks for field measurement precision will include duplicate field measurements. 

The precision of data will be measured by calculating the RPD by the following equation: 

RPD =   (A-B)    x 100 

      (A+B)/2 

Where: 

A = Analytical result from one of two duplicate measurements. 

B = Analytical result from the second measurement. 

Accuracy 

Accuracy is a measure of how close a measured result is to the true value. Both field and analytical accuracy will be monitored through initial and 
continuing calibration of instruments. In addition, reference standards, MSs, blank spikes and surrogate standards will be used to assess the 
accuracy of the analytical data. 

Accuracy will be calculated in terms of percent recovery as follows: 

 

% Recovery   =   A-X   x  100 

            B 

Where: 

A = Value measured in spiked sample or standard. 

X = Value measured in original sample. 

B = True value of amount added to sample or true value of standard. 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

Sensitivity 

Sensitivity is a quantitative measurement to determine if the analytical laboratory’s procedures/methodologies and their associated method 
detection limits (MDLs) can satisfy the project requirements as they relate to the project action limits. MDLs are updated annually by the 
laboratory. The current MDLs for the analytical laboratories are presented in Worksheet #15. 

Data Validation and Usability  

Arcadis will review geotechnical data for usability. However, data validation is not required. Some basic evaluations of the data will be performed, 
including, at a minimum, comparison of the data to visual observations and review of the data for possible outliers. 

Arcadis will validate chemical data generated using the USEPA National Functional Guidelines for Organic Superfund Methods Data Review, EPA 
540-R-2017-002, January 2017 (with reference to the historical USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review, OSWER 9240.1-05A-P, October 1999, as appropriate); USEPA National Functional Guidelines for Inorganic Superfund Methods 
Data Review, EPA 540-R-2017-001, January 2017 (with reference to the historical USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, OSWER 9240.1-45, October 2004, as appropriate); USEPA SW-846 methodology; and professional 
judgment, where appropriate. These procedures and criteria may be modified, as necessary, to address project-specific and method-specific 
criteria, control limits and procedures. Data validation will consist of data screening, checking, reviewing, editing and interpretation to document 
analytical data quality and to determine whether the quality is sufficient to meet the DQOs. 

The data validator will verify that reduction of laboratory measurements and laboratory reporting of analytical parameters is in accordance with the 
procedures specified for each analytical method and/or as specified in this QAPP. Any deviations from the analytical method or any special 
reporting requirements apart from those specified in this QAPP will be detailed on COC forms. 

Upon receipt of laboratory data, the following procedures will be executed by the data validator: 

• Evaluate completeness of data package. 

• Verify that field COC forms were completed and that samples were handled properly. 

• Verify that holding times were met for each parameter. Holding time exceedances, should they occur, will be documented. Data for all samples 
exceeding holding time requirements will be flagged as either estimated or rejected. The decision as to which qualifier is more appropriate will 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

be made on a case-by-case basis. 

• Verify that parameters were analyzed according to the methods specified. 

• Review QA/QC data (i.e., confirm that duplicates, blanks and spikes were analyzed on the required number of samples, as specified in the 
method and verify that duplicate and MS recoveries are acceptable). 

• Investigate anomalies identified during review. When anomalies are identified, they will be discussed with the Project Manager and/or 
Laboratory Manager, as appropriate.  

• If data appear suspect, investigate the specific data of concern. Calculations will be traced back to raw data. If calculations do not agree, the 
cause will be determined and corrected. 

Deficiencies discovered as a result of the data review, as well as the corrective actions implemented in response, will be documented and 
submitted in the form of a written report addressing the following topics, as applicable to each method: 

• assessment of the data package 

• description of any protocol deviations 

• failures to reconcile reported and/or raw data 

• assessment of any compromised data 

• overall appraisal of the analytical data 

• table of site name, sample quantities, matrix and fractions analyzed 

It should be noted that qualified results do not necessarily invalidate data. The goal to produce the best possible data does not necessarily mean 
that data must be produced without QC qualifiers. Qualified data can provide useful information. 

During the review process, laboratory qualified and unqualified data are verified against the supporting documentation. Based on this evaluation, 
qualifier codes may be added, deleted or modified by the data reviewer. Results will be qualified with the following codes in accordance with the 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

USEPA National Functional Guidelines: 

Concentration (C) qualifiers: 

U The analyte/compound was analyzed for, but not detected. The associated value is the compound quantitation limit. 

J The reported value was obtained from a reading less than the required RL, but greater than or equal to the method detection limit. 

Quantitation (Q) qualifiers: 

Inorganics: 

 E The reported value is estimated due to the presence of interference. 

 N Spiked sample recovery not within control limits. 

 * Duplicate analysis not within control limits. 

Organics: 

B The compound has been found in the sample as well as its associated blank; its presence in the sample may be suspect. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to make a tentative identification. 

P  The lower of the two values is reported when the percent difference between the results of two GC columns is greater than 40 percent. 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

C Identification confirmed by GC/MS. 

Validation qualifiers: 

UB The analyte/compound was analyzed for, but not detected. The associated value is the compound quantitation limit. 

UJ The compound was not detected above the reported sample quantitation limit. However, the reported limit is approximate and may or may 
not represent the actual limit of quantitation. 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

J The compound was positively identified; however, the associated numerical value is an estimated concentration only.  

NJ The analysis indicates the presence of a compound for which there is presumptive evidence to make a tentative identification. The 
associated numerical value is an estimated concentration only. 

X This qualifier will be further defined in the validation report and associated data. This qualifier will be used to define any data that may only 
be used for screening purposes (nondefinitive data) if the QA/QC deviation warrants the qualification of the data beyond estimation, but 
not rejection of the data.    

R The sample results are rejected. 

Two facts will be noted to all data users. First, the "R" flag means that the associated value is unusable. In other words, due to significant QC 
problems, the analysis is invalid and provides no information as to whether the compound is present or not. Analytes with "R" values should not 
appear on data tables because they cannot be relied upon for any reason. The second fact is that no compound concentration, even if it has 
passed all QC tests, is guaranteed to be accurate. Strict QC serves to increase confidence in data, but any value potentially contains error. 

Resolution of any issues regarding laboratory performance or deliverables will be handled between the laboratory and the data validator. 
Suggestions for reanalysis may be made by the QA Manager at this point. 

Validation Reports 

The data validation reports will identify all deficiencies and the potential impact on the results. The Arcadis QA Manager or designee will amend 
qualifiers generated during the validation process to the database. The validation checklists and the database will be the primary location of all 
applicable data qualifiers. Qualifiers will not be applied to the hard copy analytical reports. 

Field Data Review 

Field data are generated from in-field measurement, which may include a geophysical survey, well development and groundwater sampling. The 
quality objective for the in-field measurement activities is to obtain accurate measurements of sample characteristics, including aqueous pH, 
conductivity, temperature, turbidity and dissolved oxygen, using appropriate equipment. Data are recorded in field logbooks or on field sampling 
sheets and calibration logs. Calibration logs will be reviewed by Arcadis Field Managers with other field documentation to identify any potential 
impacts to data quality and usability. Field logbooks are reviewed as part of the QC inspections.  

Reconciliation with Data Usability Requirements 
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Quality Assurance Project Plan Worksheet #37 – Usability Assessment 

Data results will be examined to determine the performance that was achieved for each data usability criterion. The performance will then be 
compared with the project objectives and DQOs. Deviations from objectives will be noted. Data that has been rejected will not be used. Data that 
has been qualified but not rejected will be considered useable (i.e., qualified as estimated) and definitive data. If there is an instance where further 
limitations must be placed on qualified data, the data will be additionally qualified with “X.” This would indicate that the associated data is 

nondefinitive data and should be used for screening purposes only.  

Additional action may be warranted when performance does not meet performance objectives for critical data. Options for corrective action relating 
to incomplete information, questionable results or inconsistent data may include any or all of the following: 

• retrieval of missing information 

• request for additional explanation or clarification 

• reanalysis of sample from extract (when appropriate) 

• recalculation or reinterpretation of results by the laboratory 

These actions may improve the data quality, reduce uncertainty and eliminate the need to qualify or reject data. If these actions do not improve the 
data quality to an acceptable level, the following additional actions may be taken: 

• extrapolation of missing data from existing data points 

• use of historical data 

• evaluation of the critical/noncritical nature of the sample 

If the data gap cannot be resolved by these actions, the data bias and potential for false negatives and positives can be evaluated. If the resultant 
uncertainty level is unacceptable, the following action must be taken: 

• additional sample collection and analysis 
 



 
 

 

 
ATTACHMENT 1 

 

Chain of Custody Form



CHAIN OF CUSTODY & LABORATORY
ANALYSIS REQUEST FORM Page ___ of ___

Lab Work Order #ID#:

Preservative

Filtered ()

# of Containers

Container 
Information

PARAMETER ANALYSIS & METHOD

Collection Type () Matrix
Date Time Comp Grab

Sample ID

Project Name/Location (City, State):

Sampler’s Printed Name:

Project #:

Sampler’s Signature:

Contact & Company Name:

Address:

City  State Zip

Telephone:

Fax:

E-mail Address:

Special Instructions/Comments: Special QA/QC Instructions():

REMARKS

Laboratory Information and Receipt Relinquished By Received By Relinquished By Laboratory Received By
Lab Name:

Cooler packed with ice ()

Specify Turnaround Requirements:

Shipping Tracking #:

Cooler Custody Seal ()

Intact Not Intact

Sample Receipt:

Condition/Cooler Temp: _________

Printed Name:

Firm:

Date/Time:

Signature:

Printed Name:

Firm/Courier:

Date/Time:

Signature:

Printed Name:

Firm/Courier:

Date/Time:

Signature:

Printed Name:

Firm:

Date/Time:

Signature:

20730826 CofC AR Form 01.12.2007 Distribution: WHITE – Laboratory returns with results YELLOW – Lab copy PINK – Retained by ARCADIS

Keys
Preservation Key:
A. H2SO4
B. HCL
C. HNO3
D. NaOH
E. None
F. Other: ________

G. Other: ________

H. Other: ________

Container Information Key:
1. 40 ml Vial
2. 1 L Amber
3. 250 ml Plastic
4. 500 ml Plastic
5. Encore
6. 2 oz. Glass
7. 4 oz. Glass
8. 8 oz. Glass
9. Other: ________

10. Other: ________
Matrix Key:
SO - Soil
W - Water
T - Tissue

SE - Sediment
SL - Sludge
A - Air

NL - NAPL/Oil
SW - Sample Wipe
Other: _______
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Cooler: Yes No
Coolant: IPK ICE No

Fax:
Phone:
Email:

Customer: Project: Project P.O:  
Address: Report to:

Invoice to:
QUOTE #  :

Contact Options:
587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Email: info@phoenixlabs.com       Fax (860) 645-0823
Client Services  (860)  645-8726
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Introduction 
 
 
The Accutest Laboratories Quality Assurance Program, detailed in this plan, has been designed to 
meet the quality program requirements of the National Environmental Accreditation Conference 
(NELAC) and ISO Guide 17025, ISO Guide 17011 and other National environmental monitoring 
programs.  The plan establishes the framework for documenting the requirements of the quality 
processes regularly practiced by the Laboratory. The Quality Assurance Director is responsible 
for changes to the Quality Assurance Program, which is appended to the QSM during the annual 
program review.  The plan is also reviewed annually for compliance purposes by the Company 
President and Laboratory Director and edited if necessary.  Changes that are incorporated into the 
plan are itemized in a summary of changes following the introduction.  Plan changes are 
communicated to the general staff in a meeting conducted by the Director of Quality Assurance 
following the plan’s approval.  
 
The Accutest plan is supported by standard operating procedures (SOPs), which provide specific 
operational instructions on the execution of each quality element and assure that compliance with 
the requirements of the plan are achieved.  Accutest employees are responsible for knowing the 
requirements of the SOPs and applying them in the daily execution of their duties.  These 
documents are updated as changes occur and the staff is trained to apply the changes.    
 
At Accutest, we believe that satisfying client requirements and providing a product that meets or 
exceeds the standards of the industry is the key to a good business relationship.  However, client 
satisfaction cannot be guaranteed unless there is a system that assures the product consistently 
meets its design requirements and is adequately documented to assure that all procedural steps are 
executed, properly documented and traceable. 
 
This plan has been designed to assure that this goal is consistently achieved and the Accutest 
product withstands the rigors of scrutiny that are routinely applied to analytical data and the 
processes that support its generation. 
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1.0 QUALITY POLICY 
 
1.1 Accutest Mission:  
 

Accutest Laboratories provides analytical services to commercial and government clients 
in support of environmental monitoring and remedial activities as requested.  The 
Laboratory’s mission is dedicated to providing reliable data that satisfies client’s 
requirements as explained in the following: 

 
“Provide easy access, high quality, analytical support to commercial and 
government clients which meets or exceeds data quality objectives and provides 
them with the data needed to satisfy regulatory requirements and/or make 
confident decisions on the effectiveness of remedial activities.” 
 
These services are provided impartially and are not influenced by undue commercial or 
financial pressures which might impact the staff’s technical judgment.  Coincidentally, 
Accutest does not engage in activities that endanger the trust in our independent 
judgment and integrity in relation to the testing activities performed. 
 

1.2 Policy Statement: 
 

The management and staff of Accutest Laboratories share the responsibility for product 
quality.  Accordingly, Accutest’s quality assurance program is designed to assure that all 
processes and procedures, which are components of environmental data production, meet 
established industry requirements, are adequately documented from a procedural and 
data traceability perspective, and are consistently executed by the staff.  It also assures 
that analytical data of known quality, meeting the quality objectives of the analytical 
method in use and the data user's requirements, is consistently produced in the 
laboratory.  This assurance enables the data user to make rational, confident, cost-
effective decisions on the assessment and resolution of environmental issues. 

 
The laboratory Quality System also provides the management staff with data quality and 
operational feedback information.  This enables them to determine if the laboratory is 
achieving the established quality and operational standards, which are dictated by the 
client or established by regulation.  The information provided to management, through 
the QA program, is used to assess operational performance from a quality perspective 
and to perform corrective action as necessary. 
 
All employees of Accutest Laboratories participating in environmental testing receive 
quality system training and are responsible for knowing and complying with the system 
requirements. The entire staff shares Accutest’s commitment to good professional 
practice.    

 
 

 
Phillip Rooney; President 
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2.0 ORGANIZATION 
 
2.1 Organizational Entity.  Accutest Laboratories is a privately held, independent testing 

laboratory founded in 1956 and registered as a New Jersey Corporation.  The 
headquarters are located in Dayton, New Jersey where it has conducted business since 
1987.  The New England Laboratory is located in Marlborough, Massachusetts where 
business has been conducted since 1990.  Additional satellite laboratories are maintained 
in Orlando (Florida), Houston, (Texas), Scott (Louisiana), Denver (Colorado) and San 
Jose (California).   

 
2.2 Management Responsibilities 
 

Requirement:  Each laboratory facility has an established chain of command.  The duties 
and responsibilities of the management staff are linked to the President/CEO of Accutest 
Laboratories who establishes the agenda for all company activities. 

 
President/CEO.  Primary responsibility for all operations and business activities.  
Delegates authority to laboratory directors, general managers, and the quality assurance 
director to conduct day to day operations and execute quality assurance duties.  Each of 
the seven operational entities (New Jersey, Massachusetts, Florida, Texas, Louisiana, 
Denver, and California) report to the President/CEO. 
 
Quality Assurance Director.  Design, oversight, and facilitation responsibility for all 
Quality System elements identified in the Quality Program. Reports directly to the 
President/CEO. 
 
Laboratory Director.  Executes day to day responsibility for laboratory operations 
including technical aspects of production activities and associated logistical procedures. 
Reports directly to the President/CEO. 

 
Laboratory Manager.  Assists Laboratory Director with operations responsibilities.  
Reports directly to the Laboratory Director. 
  
Quality Assurance Officer.  Design, oversight, and facilitation responsibility for all 
quality assurance activities established by the Accutest Quality Assurance Program.  
Reports directly to the Corporate Quality Assurance Director and works closely with the 
Laboratory Director to ensure appropriate implementation and continued improvement of 
the quality program. 
 
Technical Directors (Organics/Inorganics).   Responsible for day to day operations and 
activities of the organics and inorganics laboratories including scheduling, production 
and data quality. Reports directly to the Laboratory Director. 
 
Department Managers.  Executes day to day responsibility for specific laboratory areas 
including technical aspects of production activities and associated logistical procedures. 
Direct report to the laboratory director. 
 
 
Section Supervisors.  Executes day to day responsibility for specific laboratory units 
including technical aspects of production activities and associated logistical procedures. 
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Direct report to the Department Manager. 
 
Accutest management is committed to ensuring that the technical and quality 
systems specified in the current Department of Defense (DoD) Quality Systems 
Manual are fully adhered to for applicable DoD projects. 
 
 
 
Chain of Command 

 
The responsibility for managing all aspects of the Company’s operation is delegated to 
specific individuals, who have been assigned the authority to act in the absence of the 
senior staff.  These individuals are identified in the following Chain of Command: 
 
Reza Tand, Vice President, Northeast Operations, Laboratory Director 
Brad Madadian, Laboratory Manager, Technical Manager, Inorganics 
Douglas Yargeau, Technical Manager, Organics 
James Roush, Technical Manager, Organics 
Robert Treggiari, Quality Assurance Officer 
Scott Parsick, Sample Manager 
 
Key Management Appointed Deputies  
 
In the event that the technical director(s) is absent for a period of time that exceeds 15 
consecutive calendar days, the designated appointees shall temporarily perform the 
technical director(s) job function. 
 
Technical Director – Laboratory Director Reza Tand 

 Appointed Deputy    Brad Madadian – Laboratory Manager 
 Appointed Deputy    Douglas Yargeau – Organics Manager 
 
 Technical Director – Inorganics  Brad Madadian 
 Appointed Deputy    Douglas Yargeau – Organics Manager 
 
 Technical Director – Organics   James Roush 
 Appointed Deputy    Douglas Yargeau – Organics Manager 
 
 Technical Director – GCMS   Douglas Yargeau  
 Appointed Deputy    James Roush – Organics Technical 
 
 Quality Assurance Officer   Robert Treggiari  
 Appointed Deputy    Brad Madadian – Laboratory Manager 
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3.0 QUALITY RESPONSIBILITIES OF THE MANAGEMENT TEAM 
 
3.1 Requirement:  Each member of the management team has a defined responsibility for the 

Quality System.  System implementation and operation is designated as an operational 
management responsibility.  System design and implementation is designated as a 
Quality Assurance Responsibility.   
 
President/CEO.  Primary responsibility for all quality activities.  Delegates program 
responsibility to the Quality Assurance Director.  Serves as the primary alternate in the 
absence of the Quality Assurance Director.  Has the ultimate responsibility for 
implementation of the Quality System. 
  
Laboratory Director.  Responsible for oversight of implementation and operation of the 
Quality System in all laboratory areas.  Responsible for the oversight, design, and 
implementation of corrective action for defective processes.  Has the authority to delegate 
Quality System implementation responsibilities. 
  
Quality Assurance Officer.  Responsible for design, implementation support, training, 
and monitoring of the quality system.  Identifies product, process, or operational defects 
using statistical monitoring tools and processes audits for elimination via corrective 
action.  Empowered with the authority to halt production if quality issues warrant 
immediate action.  Monitors implemented corrective actions for compliance. Responsible 
for selection, approval, and maintenance of statistical Quality Control System (SQC) 
samples.  Responsible for annual QSM and Quality Policy review.  Presents Laboratory 
Director and Corporate Quality Assurance Director with annual Quality System and 
Management Review..  
 
Technical Directors.  Responsible for overseeing the technical aspects of the quality 
assurance system as they are integrated into method applications and employed to assess 
analytical control on a daily basis.  The Technical directors review and acknowledge the 
technical feasibility of proposed QA systems involving technical applications of applied 
methodology. 
 
Department Managers.  Responsible for applying the requirements of the Quality 
System in their section and assuring subordinate supervisors and staff apply all system 
requirements.   Initiates, designs, documents, and implements corrective action for 
quality deficiencies. 
 
Section Supervisors.  Responsible for applying the requirements of the Quality System 
to their operation and assuring the staff applies all system requirements.   Initiates, 
designs, documents, and implements corrective action for quality deficiencies. 
 
Client Services Manager.   Responsible for applying the requirements of the Quality 
System to their operation and assuring the staff applies all system requirements.   
Initiates, designs, documents, and implements corrective action for quality deficiencies. 
 
Bench Analysts. Responsible for applying the requirements of the Quality System to the 
analyses they perform, evaluating QC data and initiating corrective action for quality 
control deficiencies within their control.  Implements global corrective action as directed 
by superiors. 
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3.2 Program Authority: 
 

Authority for program implementation originates with the President/CEO who bears 
ultimate responsibility for system design, implementation, and enforcement of 
requirements.  This authority and responsibility is delegated to the Director of Quality 
Assurance who performs quality functions independently without the encumbrances or 
biases created by operational or production responsibilities to ensure an honest, 
independent assessment of quality issues.  
 

3.3 Data Integrity Policy: 
 

The Accutest Data Integrity Policy reflects a comprehensive, systematic approach for 
assuring that data produced by the laboratory accurately reflects the outcome of the tests 
performed on field samples and has been produced in a bias free environment by ethical 
professionals.  The policy includes a commitment to technical ethics, staff training in 
ethics and data integrity, an individual attestation to data integrity and procedures for 
evaluating data integrity.  Senior management assumes the responsibility for assuring 
compliance with all technical ethics elements and operation of all data integrity 
procedures.  The staff is responsible for compliance with the ethical code of conduct and 
for practicing data integrity procedures. 
 

 The Accutest Data Integrity Policy is as follows: 
 

“Accutest Laboratories is committed to producing data that meets the data integrity 
requirements of the environmental regulatory community.  This commitment is 
demonstrated through the application of a comprehensive data integrity program that 
includes ethics and data integrity training, data integrity evaluation procedures, staff 
participation and management oversight.  Adherence to the specifications of the 
program assures that data provided to our clients is of the highest possible integrity 
and can be used for decision making processes with high confidence.”  

 
Data Integrity Responsibilities 
 
Management.  Senior management retains oversight responsibility for the data integrity 
program and retains ultimate responsibility for execution of the data integrity program 
elements.  Senior management is responsible for providing the resources required to 
conduct ethics training and operate data integrity evaluation procedures.  They also 
include responsibility for creating an environment of trust among the staff and being the 
lead advocate for promoting the data integrity policy and the importance of technical 
ethics. The Quality Assurance Officer is the designated ethics officer for the New 
England laboratory. 
 
Staff.  The staff is responsible for adhering to the company ethics policy as they perform 
their duties and responsibilities associated with sample analysis and reporting.  By 
executing this responsibility, data produced by Accutest Laboratories retains its high 
integrity characteristics and withstands the rigors of all data integrity checks. 
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The staff is also responsible for adhering to all laboratory requirements pertaining to 
manual data edits, data transcription and data traceability.  These include the application 
of approved manual peak integration and documentation procedures.  It also includes 
establishing traceability for all manual results calculations and data edits.   
 
Ethics Statement.  The Accutest ethics statement reflects the standards that are expected 
for businesses that provide environmental services to regulated entities and regulatory 
agencies on a commercial basis.  The Ethics Policy is comprised of key elements that are 
essential to organizations that perform chemical analysis for a fee. As such, it focuses on 
elements related to personal, technical and business activities.     
 
Accutest Laboratories provides analytical chemistry services on environmental matters to 
the regulated community.  The data the company produces provides the foundation for 
determining the risk presented by a chemical pollutant to human health and the 
environment.  The environmental industry is dependent upon the accurate portrayal of 
environmental chemistry data.  This process is reliant upon a high level of scientific and 
personal ethics.   

 
It is essential to the Company that each employee understands the ethical and quality 
standards required to work in this industry.  Accordingly, Accutest has adopted a code of 
ethics, which each employee is expected to adhere to as follows: 
 
• Perform chemical and microbiological analysis using accepted scientific practices 

and principles. 
 

• Perform tasks in an honest, principled and incorruptible manner inspiring peers & 
subordinates.  

 
• Maintain professional integrity as an individual. 

 
• Provide services in a confidential, honest, and forthright manner. 

 
• Produce results that are accurate and defensible. 

 
• Report data without any considerations of self-interest. 

 
• Comply with all pertinent laws and regulations associated with assigned tasks and 

responsibilities. 
 
Data Integrity Procedures.   
 
Four key elements comprise the Accutest data integrity system.  Procedures have been 
implemented for conducting data integrity training and for documenting that employees 
conform to the Accutest Data Integrity and Ethics policy. 
 
The data integrity program consists of routine data integrity evaluation and 
documentation procedures to periodically monitor and document data integrity.  These 
procedures are documented as SOPs.  SOPs are approved and reviewed annually 
following the procedures employed for all Accutest SOPs.  Documentation associated 
with data integrity evaluations is maintained on file and is available for review.  
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Data Integrity Training.  Accutest employees receive technical ethics training during 
new employee orientation.  Employees are also required to attend annual ethics 
refreshment training and sign an ethical conduct agreement annually, which verifies their 
understanding of Accutest’s ethics policy and their ethical responsibilities. The 
agreement is refreshed annually and appended to each individual’s training file.   
 
The training focuses on the reasons for technical ethic training, explains the impact of 
data fraud on human health and the environment, and illustrates the consequences of 
criminal fraud on businesses and individual careers.  Accutest’s ethics policy and code of 
ethics are reviewed and explained for each new employee. 
 
Training on data integrity procedures are conducted by individual departments for groups 
involved in data operations.  These include procedures for manual chromatographic peak 
integration, traceability for manual calculations and data transcription. 

 
Data Integrity Training Documentation.  Records of all data integrity training are 
maintained in individual training folders.  Attendance at all training sessions is 
documented and maintained in the training archive.  

 
Accutest Data Integrity and Ethical Conduct Agreement.  All employees are required 
to sign a Data Integrity and Ethical Conduct Agreement annually.  This document is 
archived in individual training files, which are retained for duration of employment. 
 
The Data Integrity and Ethical Conduct Agreement is as follows: 

 
I. I understand the high ethical standards required of me with regard to the duties I 

perform and the data I report in connection with my employment at Accutest 
Laboratories. 
 

II. I have received formal instruction on the code of ethics that has been adapted by 
Accutest Laboratories and agree to comply with these requirements. 
 

III. I have received formal instruction on the elements of Accutest Laboratories’ Data 
Integrity Policy and have been informed of the following specific procedures: 
 
a. Routine data integrity monitoring is conducted on sample data, which may 

include an evaluation of the data I produce, 
 

b. Formal procedures for the confidential reporting of data integrity issues are 
available, which can be used by any employee, 
 

c. A data integrity investigation is conducted when data issues are identified that 
may negatively impact data integrity. 

 
IV. I am aware that data fraud is a punishable crime that may include fines and/or 

imprisonment upon conviction.  
 

        V. I also agree to the following: 
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a. I shall not improperly alter analytical conditions from standard analysis to 
sample analysis; 

 
b. I shall not intentionally report data values (QC Results, dry labbing), which are 

not the actual values observed or measured; 
 
c. I shall not intentionally modify (improper manual integration, unwarranted 
software manipulation, QC misrepresentation) data values unless the modification 
can be technically justified through a measurable analytical process; 

 
d. I shall not manipulate computer software to meet method QC criteria; 

 
e. I shall not intentionally report dates and times of data analysis that are not the 

true and actual times the data analysis was conducted; 
 

f. I shall not misrepresent laboratory quality control performance; 
 

g. I shall not report results from the analysis of one sample for those of another; 
 

h. I shall not condone any accidental or intentional reporting of inauthentic data by 
other employees and immediately report it’s occurrence to my superiors; 

 
i. I shall immediately report any accidental reporting of inauthentic data by myself 

to my superiors. 
 

Data Integrity Monitoring.   Documented procedures are employed for performing data 
integrity monitoring.  These include regular data review procedures by supervisory and 
management staff (Section 12.7), supervisory review and approval of manual 
integrations and periodic reviews of GALP audit trails from the LIMS and all computer 
controlled analysis.   
 
Data Review.  All data produced by the laboratory undergoes several levels of review, 
which includes two levels of management review.  Detected data anomalies that appear 
to be related to data integrity issues are isolated for further investigation.  The 
investigation is conducted following the procedures described in this section.   
 
Manual Peak Integration Review and Approval.  Routine data review procedures for all 
chromatographic processes includes a review of all manual chromatographic peak 
integrations.  This review is performed by the management staff and consists of a review 
of the machine integration compared to the manual integration.  Manual integrations, 
which have been performed in accordance with Accutest’s manual peak integration 
procedures are approved for further processing and release.  Manual integrations which 
are not performed to Accutest’s specifications are set aside for corrective action, which 
may include analyst retraining or further investigation as necessary. 
 
GALP Audit Trail Review.  Good Automated Laboratory Practice (GALP) audits are 
comprehensive data package audits that include a review of raw data, process logbooks, 
processed data reports and GALP audit trails from individual instruments and LIMS. 
GALP audit trails, which record all electronic data activities, are available for the 
majority of computerized methodology and the laboratory information management 
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system (LIMS).  These audit trails are periodically reviewed to determine if interventions 
performed by technical staff constitute an appropriate action. The review is performed on 
a recently completed job and includes interviews with the staff that performed the 
analysis. Findings indicative of inappropriate interventions or data integrity issues are 
investigated to determine the cause and the extent of the anomaly.   
 
Confidential Reporting of Data Integrity Issues:  Data integrity concerns may be 
raised by any individual to their supervisor.  Employees with data integrity concerns 
should always discuss those concerns with their immediate supervisors as a first step 
unless the employee is concerned with the confidentiality of disclosing data integrity 
issues or is uncomfortable discussing the issue with their immediate supervisors. The 
supervisor makes an initial assessment of the situation to determine if the concern is 
related to a data integrity violation.  Those issues that appear to be violations are 
documented by the supervisor and referred to the Director of Quality Assurance for 
investigation.   
 
Documented procedures for the confidential reporting of data integrity issues in the 
laboratory are part of the data integrity policy.  These procedures assure that laboratory 
staff can privately discuss ethical issues or report items of ethical concern without fears 
of repercussions with senior staff. 
 
Employees with data integrity concerns that they consider to be confidential are directed 
to the Corporate Human Resources Manager in Dayton, New Jersey.  The HR Manager 
acts as a conduit to arrange a private discussion between the employee and the Corporate 
QA Director or a local QA Officer.  
 
During the employee - QA discussion, the QA representative evaluates the situation 
presented by the employee to determine if the issue is a data integrity concern or a 
legitimate practice.  If the practice is legitimate, the QA representative clarifies the 
process for the employee to assure understanding.  If the situation appears to be a data 
integrity concern, the QA representative initiates a Data Integrity Investigation following 
the procedures specified in SOP MQA298.  

 
Data Integrity Investigations:  Follow-up investigations are conducted for all reported 
instances of ethical concern related to data integrity.  Investigations are performed in a 
confidential manner by senior management according to a documented procedure.  The 
outcome of the investigation is documented and reported to the company president who 
has the ultimate responsibility for determining the final course of action in the matter.  
Investigation documentation includes corrective action records, client notification 
information and disciplinary action outcomes, which is archived for a period of five 
years. 
 
The investigations are conducted by the senior staff and supervisory personnel from the 
affected area.  The investigations team includes the Laboratory Director and the Quality 
Assurance Director.  Investigations are conducted in a confidential manner until it is 
completed and resolved. 
 
The investigation includes a review of the primary information in question by the 
investigations team.  The team performs a review of associated data and similar historical 
data to determine if patterns exist.  Interviews are conducted with key staff to determine 
the reasons for the observed practices. 
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Following data compilation, the investigations team reviews all information to formulate 
a consensus conclusion.  The investigation results are documented along with the 
recommended course of action.   

 
Corrective Action, Client Notification & Discipline:  Investigations that reveal 
systematic data integrity issues will be referred to corrective action for resolution and 
disposition (Section 13).  If the investigation indicates that an impact to data has occurred 
and the defective data has been released to clients, client notification procedures will be 
initiated following the steps in Section 13.2. 
 
In all cases of data integrity violations, some level of disciplinary action will be 
conducted on the responsible individual.  The level of discipline will be consistent with 
the violation and may range from retraining and/or verbal reprimand to termination.  A 
zero tolerance policy is in effect for unethical actions.  

 
4.0 JOB DESCRIPTIONS OF KEY STAFF 
 
4.1 Requirement:  Descriptions of key positions within the organization are defined to ensure 

that clients and staff understand duties and the responsibilities of the management staff 
and the reporting relationships between positions.  

 
President/Chief Executive Officer.  Responsible for all laboratory operations and 
business activities.  Establishes the company mission and objectives in response to 
business needs.  Direct supervision of the Vice President of Operations, each laboratory 
director, client services, management information systems, quality assurance and health 
and safety.    
 
Laboratory Director (Technical Director).  Reports to the company president.  
Establishes laboratory operations strategy. Direct supervision of organic chemistry, 
inorganic chemistry, and sample management.  Operational responsibility for Orlando, 
Florida, Marlborough, Massachusetts and Houston, Texas laboratories.  Keeps updated to 
regulatory guideline and regulation changes that may affect laboratory procedures.  
 
Vice President, Chief Information Officer.  Reports to the company president.  
Develops the IT software and hardware agenda.  Provides system strategies to 
compliment company objectives.  Maintains all software and hardware used for data 
handling. 

 
Quality Assurance Officer. Reports to the Corporate Quality Assurance Director and 
works closely with the Laboratory Director.  Facilitates implementation of the company 
quality agenda, develops quality procedures, provides assistance to operations on quality 
procedure implementation, coordinates all quality control activities, monitors the quality 
system, provides quality system feedback to management to be used for process 
improvement and oversees health and safety.  Keeps updated to regulatory guidelines and 
regulation changes that may affect laboratory procedures. Performs quality control data 
review for trend monitoring purposes.  Conducts internal audits and prepares reports for 
management review.  Oversees proficiency testing program.  Process quality control data 
for statistical purposes.  The Quality Assurance Officer is designated as the calibration 
coordinator.  
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Client Service Manager. Reports to the Laboratory Director.  Establishes and maintains 
communications between clients and the laboratory pertaining to client requirements 
which are related to sample analysis and data deliverables.  Initiates client orders and 
supervises sample login operations.   Supervises Client Service Personnel.  
 
Manager, Organics (Organics Technical Director). Reports to the Laboratory Director.  
Directs the operations of the organics group, consisting of organics preparation and (GC) 
instrumental analysis.  Establishes daily work schedule.  Supervises method 
implementation, application, and data production.  Responsible for following Quality 
Program requirements.  Maintains laboratory instrumentation in an operable condition.    
 
Manager, GCMS (Organics Technical Director). Reports to the Laboratory Director.  
Directs the operations of the organics group, consisting of GCMS instrumental analysis.  
Establishes daily work schedule.  Supervises method implementation, application, and 
data production.  Responsible for following Quality Program requirements.  Maintains 
laboratory instrumentation in an operable condition.    
 
Manager, Inorganics (Inorganics Technical Director). Reports to the Laboratory 
Director.  Directs the operations of the inorganics group, consisting of wet chemistry and 
the metals laboratories.  Establishes daily work schedule.  Supervises method 
implementation, application, and data production.  Responsible for following Quality 
Program requirements.  Maintains laboratory instrumentation in an operable condition. 
 
Manager, Sample Management. Reports to the Laboratory Director.  Develops, 
maintains and executes all procedures required for sample pickup, receipt of samples, 
verification of preservation, and chain of custody documentation.  Responsible for 
maintaining and documenting secure storage, delivery of samples to laboratory units on 
request, and disposal following completion, and courier services.  Responsible for 
following Quality Program requirements 
 
Supervisor, Wet Chemistry.  Reports to the Inorganics Technical Director.  Executes 
daily analysis schedule.  Supervises the analysis of samples for wet chemistry parameters 
using valid, documented methodology.  Maintains instrumentation in an operable 
condition.  Reviews data for compliance to quality and methodological requirements.  
 
Supervisor, Metals.  Reports to the Inorganics Technical Director.  Executes daily 
analysis schedule.  Supervises the analysis of samples for metals using valid, documented 
methodology.  Maintains instrumentation in an operable condition.  Reviews data for 
compliance to quality and methodological requirements.  
 
Supervisor, Organic Preparation.  Reports to the Organics Technical Director. 
Executes the daily sample preparation schedule.  Performs the extract of multi-media 
samples for organic constituents using valid, documented methodology.   Prepares 
documentation for extracted samples.  Assumes custody until transfer for analysis.  
Maintains instrumentation in an operable condition.  Responsible for following Quality 
Program requirements. 
 
Supervisor, GCMS.  Reports to the GCMS Technical Director.   Coordinates the daily 
sample analysis schedule.  Supervised the analysis for volatile organic compounds using 
valid, documented methodology.  Maintains instrumentation in an operable condition.  
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Responsible for following Quality Program requirements. 
 
 Employee Screening, Orientation, and Training.   

 
All potential laboratory employees are screened and interviewed by human resources and 
technical staff prior to their hire.  The pre-screen process includes a review of their 
qualifications including education, training and work experience to verify that they have 
adequate skills to perform the tasks of the job.  

 
Newly hired employees receive orientation training beginning the first day of 
employment by the Company.  Orientation training consists of initial health and safety 
training including general laboratory safety, personal protection and building evacuation.  
Orientation also includes quality assurance program training, data integrity training, and 
an overview of the Company’s goals, objectives, mission, and vision. 
 
All technical staff receives training to develop and demonstrate proficiency for the 
methods they perform.  New analysts work under supervision until the supervisory staff 
is satisfied that a thorough understanding of the method is apparent and method 
proficiency has been demonstrated, through a precision and accuracy study that has been 
documented, reviewed and approved by the QA Staff.  Data from the study is compared 
to method acceptance limits.  If the data is unacceptable, additional training is required.  
The analyst may also demonstrate proficiency by producing acceptable data through the 
analysis of an independently prepared proficiency sample.  
 
Individual proficiency is demonstrated annually for each method performed.  Data from 
initial and continuing proficiency demonstrations are archived in the individual’s training 
folder and training application database. 
 

4.2 Training Documentation.  The Quality Assurance Department prepares a training file for 
every new employee.  All information related to qualifications, experience, external 
training courses, and education are placed into the file. Verification documentation for 
orientation, health & safety, quality assurance, and ethics training is also included in the 
file. 

 
Additional training documentation is added to the file as it is developed.  This includes 
documentation of SOP understanding, data for initial and continuing demonstrations of 
proficiency, performance evaluation study data and notes and attendance lists from group 
training sessions. 
 
The Quality Assurance Department maintains the employee training database.  This 
database is a comprehensive inventory of training documentation for each individual 
employee.  The database enables supervisors to obtain current status information on 
training data for individual employees on a job specific basis. It also enables the 
management staff to identify training documentation in need of completion. 
 
Employee specific database records are created by human resources on the date of hire.  
Data base fields for job specific requirements such as SOP documentation of  
understanding and annual demonstration of analytical capability are automatically 
generated when the supervisor assigns a job responsibility.  Employees acknowledge that 
their SOP responsibilities have been satisfied using a secure electronic process which 
updates the database record.  Reports are produced which summarize the qualifications of 
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individual employees or departments. 
 
5.0 SIGNATORY APPROVALS 

 
Requirement:  Procedures have been developed for establishing the traceability of data 
and documents.  The procedure consists of a signature hierarchy, indicating levels of 
authorization for signature approvals of data and information within the organization.  
Signature authority is granted for approval of specific actions based on positional 
hierarchy within the organization and knowledge of the operation that requires signature 
approval.  A log of signatures and initials of all employees is maintained by QA for 
cross-referencing purposes. 

 
5.1 Signature Hierarchy.  

 
President/Chief Executive Officer.  Authorization for contracts and binding agreements 
with outside parties.  Approval of final reports, quality assurance policy, SOPs, project 
specific QAPs, data review and approval in lieu of technical managers. 
 
Laboratory Director. Approval of final reports and quality assurance policy in the 
absence of the President.  Approval of SOPs, project specific QAPs, data review and 
approval in lieu of technical managers. Establishes and implements technical policy. 
 
Quality Assurance Officer. Approval of final reports and quality assurance procedures 
in the absence of the Director.  Approval of SOPs, project specific QAPPs, data review 
and approval in lieu of technical managers. 
 
Client Service Manager.  Project specific contracts, pricing, and price modification 
agreements.  Approval and acceptance of incoming work, Client services policy. 
 
Managers, Technical Departments.  Methodology and department specific QAPPs. 
Data review and approval.  Technical approval of SOPs . Department specific supplies 
purchase. 
 
Manager, Sample Management.  Initiation of laboratory sample custody and acceptance 
of all samples.  Approval of department policies and procedures. Department specific 
supplies purchase.  Waste manifesting and disposal.  
 
Supervisors, Technical Departments. Data review approval, purchasing of expendable 
supplies. 

 
 
5.2 Signature Requirements.  All laboratory activities related to sample custody and 
generation or release of data must be approved using either initials, signatures or electronic, 
password protected procedures.  The individual, who applies his signature initial or password to 
an activity or document, is authorized to do so within the limits assigned to them by their 
supervisor.  All written signatures and initials must be applied in a readable format that can be 
cross-referenced to the signatures and initials log if necessary. 
 
5.3 Signature and Initials Log.  Quality Assurance maintains a signature and initials log.  

New employee signatures and initials are appended to the log on the first day of 



 Page 22 3/6/2013 

 22

employment.  Signature of individuals no longer employed by the company are retained, 
but annotated with their date of termination. 

 
6.0 DOCUMENTATION & DOCUMENT CONTROL 
 

Requirement:  Document control policies have been established which specify that any 
document used as an information source or for recording analytical or quality control 
information must be managed using defined document control procedures.  Accordingly, 
policies and procedures required for the control, protection, and storage of any 
information related to the production of analytical data and the operation of the quality 
system to assure its integrity and traceability have been established and implemented in 
the laboratory.  The system contains sufficient controls for managing, archiving and 
reconstructing all process steps which contributed to the generation of an analytical test 
result.  Using this system, an audit trail for reported data can be produced, establishing 
complete traceability for the result.        

  
6.1 Administrative Records.  Administrative (non-analytical) records are managed by the 

quality assurance department.  These records consist of electronic documents which are 
retained in a limited access electronic directory or paper documents, which are released to 
the technical staff upon specific request. 

 
Form Generation, Modification & Control.   The quality assurance group approves and 
manages all forms used as either stand-alone documents or in logbooks to ensure their 
traceability.  Forms are generated as computer files only and are maintained in a limited 
access master directory.  The QA staff also manages and approves modifications to 
existing forms.  Obsolete editions of modified forms are retained for five years.   

 
Approved forms are assigned a 7-character alphanumeric code.  The first two alpha 
characters designate the department that uses the form; the next three digits are 
sequentially assigned number, and the last two numbers are the version. 
 
New forms must include the name Accutest Laboratories and appropriate spaces for 
signatures of approval and dates.  Further design specifications are the responsibility of 
the originating department. 
 
The technical staff is required to complete all forms to the maximum extent possible.  If 
information for a specific item is unavailable, the analyst is required to “Z” the 
information block.  The staff is also required to “Z” the uncompleted portions of a 
logbook or logbook form if the day’s analysis does not fill the entire page of the form. 
 
Logbook Control.  All laboratory logbooks are controlled documents that are comprised 
of approved forms used to document specific processes.  Quality Assurance maintains 
logbook generation control.  New logs are numbered and issued to the department and is 
assigned responsibility for the log.  Old logs are returned to QA for entry into the 
document archive system where they are retained for ten (10) years.  Laboratory staff 
may hold a maximum of two consecutively dated logbooks of the same type in the 
laboratory including the most recently issued book to simplify review of recently 
completed analysis. 

 
All logbooks are boxed and catalogued according to the document control number.  
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Logbooks are placed into storage boxes identified with by a alphanumeric number 
indicating the facility, department and box number (eg. MMS001 is box number one for 
Massachusetts lab mass spec logs). 
 
Controlled Documents.  Key laboratory documents are designated for controlled 
document status to assure that identities of individuals receiving copies and the number 
of copies that have been distributed are known.  Controlled status simplifies document 
updates and retrieval of outdated documents.  Control is maintained through a document 
numbering procedure and document control log designating the individual receiving the 
controlled document and the date of receipt.  Document control is also maintained by pre-
designating the numbers of official copies of documents that are placed into circulation 
within the laboratory. 
 
Quality Systems Manual (QSM).  All QSMs are assigned a number prior to distribution.  
The number, date of distribution, and identity of the individual receiving the document 
are recorded in the document control logbook.  Only QSM copies that are for distribution 
in the laboratory will be controlled.  Copies distributed to clients, auditing agencies, or 
regulatory authorities will be tracked, but not controlled.   The numbering system is 
restarted with each new volume, which corresponds to the annual revision of the QSM.  
Electronic versions are distributed as read only files that are password protected – or as 
PDFs.   The QSM is reviewed annually.  
 
Standard Operating Procedures (SOPs).  SOPs are maintained electronically in 
department-segregated directories on a write-protected server accessible by all technical 
staff.    Editable SOP documents are in a separate controlled directory with limited 
access.  Any SOP located within these directories has been reviewed and approved by 
QA and the applicable department manager.  Any SOP located within these directories is 
defined by the lab as approved and active.   Unless otherwise specified, SOPs that are 
printed are not official copies and are marked accordingly. 
 
SOP copies distributed to clients, auditing agencies, or regulatory authorities are tracked, 
but not controlled. 

 
Electronic versions of outdated SOPs are moved from the active SOP directory to the 
inactive (archive) directory.    SOPs in process of updating or generation are stored and 
labeled as Draft in the editable directory. 
 

6.2 Technical Records.  All records related to the analysis of samples and the production of 
an analytical result are archived in secure document storage or on electronic media and 
contain sufficient detail to produce an audit trail which re-creates the analytical result.  
These records include information related to the original client request, bottle order, 
sample login and custody, storage, sample preparation, analysis, data review and data 
reporting. 

 
Each department involved in this process maintains controlled documents which enable 
them to maintain records of critical information relevant to their department’s process.         

 
6.3 Quality Control Support Data & Records.  All information and data related to the quality 

system is stored in a restricted access directory on the network server.  Information on 
this directory is backed-up daily.  Users of the quality assurance information and data 
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have “read-only” access to the files contained in the directory.  The QA staff and the 
Laboratory Director/Manager have write capability in this directory. 

 
This directory contains all current and archived quality system manuals, SOPs, control 
limits, MDL studies, precision and accuracy data, official forms, internal audit reports, 
proficiency test scores and metrics calibration information. 
 
The following information (but not limited to) is retained in the directory: 
 
Quality System Manuals Metrics Inventory & Calibration Data 
Standard Operating Procedures Performance Limits 
Certification Documentation Proficiency Test Scores & Statistics 
Change Management Data Project Specific Analytical Requirements 
External Audit Reports QC Report Reviews 
Internal Audit Reports Regulatory Agency Quality Documents 
Corrective Action Database Staff Bios And Job Descriptions 
Laboratory Forms Directory  Forms 
Health & Safety Manuals  
Inactive Standard Operating Procedures  
Method Detection Limit Data  
   

6.4 Analytical Records.  All data related to the analysis of field samples are retained as either 
paper or electronic records that can be retrieved to compile a traceable audit trail for any 
reported result.  All information is linked to the client job and sample number, which 
serves as a reference for all sample related information tracking. 

 
Critical times in the life of the sample from collection through analysis to disposal are 
documented.  This includes date and time of collection, receipt by the laboratory, 
preparation times and dates, analysis times and dates and data reporting information.  
Analysis times are calculated in hours for methods where holding time is specified in 
hours (≤72 hours).  
 
Sample preparation information is recorded in a separate controlled logbook.  It includes 
sample identification numbers, types of analysis, preparation and cleanup methods, 
sample weights and volumes, reagent lot numbers and volumes and any other information 
pertinent to the preparation procedure.  
 
Information related to the identification of the instrument used for analysis is 
permanently attached to the electronic record.  The record includes an electronic data file 
that indicates all instrument conditions employed for the analysis, including the type of 
analysis conducted.  The analyst’s identification is electronically attached to the record.  
The instrument tuning and calibration data is electronically linked to the sample or linked 
though paper logs which were used in the documentation of the analysis.  Quality control 
and performance criteria are permanently linked to the paper archive or electronic file. 
 
Paper or electronic records for the identity, receipt, preparation and evaluation of all 
standards and reagents used in the analysis are documented in prepared records and 
maintained in controlled documents or files.  Lot number information linking these 
materials to the analysis performed is recorded in the logbooks associated with the 
samples in which they were used. 
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Manual calculations or peak integrations that were performed during the data review are 
retained as paper or electronic (PDF) documents and included as part of the electronic 
archive.  Signatures for data review are retained on paper or as scanned versions of the 
paper record for the permanent electronic file.  

 
6.5 Confidential Business Information (CBI).  Operational documents including SOPs, 

Quality Manuals, personnel information, internal operations statistics, and laboratory 
audit reports are considered confidential business information.  Strict controls are placed 
on the release of this information to outside parties. 

 
Release of CBI to outside parties or organizations may be authorized upon execution of a 
confidentiality agreement between Accutest and the receiving organization or individual.  
CBI information release is authorized for third party auditors and commercial clients in 
electronic mode as Adobe Acrobat .PDF format only.   

 
6.6 Software Change Documentation & Control.  Changes to software are documented as 

text within the code of the program undergoing change.  Documentation includes a 
description of the change, reason for change and the date the change was placed into 
effect.  Documentation indicating the adequacy of the change is prepared following the 
evaluation by the user who requested the change. 

 
6.7 Report and Data Archiving.  Data files from sample analysis are downloaded to the 

intranet server, which is backed up to magnetic tape daily, and archived on-site.  The 
system backup tape clones are archived off-site.  Accutest Laboratories maintains the 
data files or image file copies of original reports in archive for a period of five (5) years. 
This includes data reports and raw data for field sample analysis, proficiency test analysis 
and all associated quality control sample analysis.  After five years, the files are 
automatically discarded unless contractual arrangements exist which dictate different 
requirements.  Client or regulatory agency specific data retention practices are employed 
for several government organizations such as the Department of Defense and the 
Massachusetts Department of Environmental Protection that require a retention period of 
ten (10) years.  
 
Accutest archives an electronic (PDF) copy of the original report, and electronic (PDF) 
copies of the organic and inorganic support data.  Organic support data is archived 
according to instrument batch numbers.   Organic and inorganic support data is scanned 
and saved as a PDF.  Closed client files and Chain of Custody documents are maintained 
in the office area until archiving is necessary.  Paper copy data is archived as needed and 
placed in the on-site long-term storage area (or scanned and archived electronically).  The 
data is placed in storage boxes and marked with the bracketing report numbers.  Client 
report data is filed by the job number.   
 
Method detection limit (MDL) studies are maintained as electronic data files in the 
Quality Assurance network directory.  Raw data for MDL studies and P&A studies are 
stored in the same manner as described for inorganic and organic raw data.  
 
Laboratory logbooks are archived in labeled boxes in the on-site storage area. Boxes are 
labeled according to the facility (MA) and department (e.g. MMS for mass spec 
logbooks, MGC for GC logbooks, etc.), and by sequential numbers (e.g.MMS001 for MA 
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mass spec data box 001).  Retrieval and return of archived data is recorded in an Archive 
logbook maintained by QA.  
 

6.8 Training.  The company maintains a training record for all employees that documents 
that they have received instruction on administrative and technical tasks that are required 
for the job they perform.  Training records for individuals employed by the company are 
retained for a period of six months following their termination of employment. 

 
Training File Origination.  Quality Assurance initiates training files. QA retains the 
responsibility for the maintenance and tracking of all training related documentation in 
the file. The file is begun on the first day of employment.  Information required for the 
file includes a copy of the individual’s most current resume, detailing work experience 
and a copy of any college diplomas or transcript(s).  Information added includes 
documentation of health and safety and Quality Assurance training, data integrity 
training, and a signed ethics agreement. 
 
Training documentation, training requirements, analyst proficiency information and other 
training related support documentation is tracked using a customized database application 
(section 4.2).  Database extracts provide an itemized listing of specific training 
requirements by job function.  Training status summaries for individual analysts portray 
dates of completion for job specific training requirements.  

 
Technical Training.  The supervisor of each new employee is responsible for developing 
a training plan for each new employee.  The supervisor evaluates the employees training 
progress at regular frequencies.  Supporting documentation, including SOP 
documentation of understanding, demonstration of capability and precision and accuracy 
studies, which demonstrate an analyst’s proficiency for a specific test, are added to the 
training file as completed.  Employees and supervisors verify documentation of 
understanding (DOU) for all assigned standard operating procedures in the training 
database.   Certificates or diplomas for any off-site training are also added to the file. 

 
6.9 Master List. A master list of all laboratory references (including SOPs, Methods, 

client QAPPS, regulatory agency and client technical specifications, forms, the QSM, and 
any other controlled document) is maintained by QA.    The master list is updated for 
each addition, removal, or revision to a controlled document and the date of update is 
documented on the master list.  The master list is maintained on the write-protected QA 
server. 

 
6.10 Controlled Document Procedures. Any controlled document that is submitted must 

be assigned a control number, and this document must be retrieved/replaced when the 
document is revised or becomes obsolete.  If a controlled document is submitted without 
the intent of retrieval it is not considered controlled, and must clearly be identified with 
an “UNCONTROLLED DOCUMENT” watermark or similar marking.  
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7.0 REFERENCE STANDARD TRACEABILITY 
 

Requirement:  Documented procedures, which establish traceability between any 
measured value and a national reference standard, are established by the laboratory as 
required.  All metric measurements are traceable to NIST reference weights or 
thermometers that are calibrated on a regular schedule.  All chemicals used for calibration 
of a quantitative process are traceable to an NIST reference that is documented by the 
vendor using a certificate of traceability.  The laboratory maintains a documentation 
system that establishes the traceability links.  The procedures for verifying and 
documenting traceability are documented in standard operating procedures.   
 

7.1 Traceability of Metric Measurements - Thermometers.  Accutest uses NIST 
thermometers to calibrate commercially purchased thermometers prior to their use in the 
laboratory.  If necessary, thermometers are assigned correction factors that are determined 
during their calibration using an NIST thermometer as the standard.  The correction 
factor is documented in a thermometer log and on a tag attached to the thermometer.  The 
correction factor is applied to temperature measurements before recording the 
measurement in the temperature log.  Calibration of each thermometer is verified and 
documented on a regular schedule.  Glass type thermometers are calibrated against the 
NIST thermometer on an annual basis.  Infrared and probe type or instrument 
thermometers are calibrated on a quarterly basis. The NIST thermometer is checked for 
accuracy by a qualified vendor every five (5) years following the specifications for NIST 
thermometer calibration verification detailed in the United States Environmental 
Protection Agency’s “Manual for the Certification of Laboratories Analyzing Drinking 
Water”, Fifth Edition, January 2005.  This calibration verification must be performed by 
an ISO/IEC 17025 – accredited contractor, and include data points throughout the 
working range of the thermometer.  Refer to the Purchase of Lab Supplies SOP 
(MQA221) for details.   

  
7.2 Traceability of Metric Measurements – Calibration Weights.  Accutest uses calibrated 

weights, which are traceable to NIST standard weights to calibrate all balances used in 
the laboratory.  Balances are calibrated to specific tolerances within the intended use 
range of the balance.  Calibration checks are required on each day of use.  If the tolerance 
criteria are not achieved, corrective action specified in the balance calibration SOP is 
applied before the balance can be used for laboratory measurements.  Recalibration of all 
calibration weights is conducted and documented every 5 years.   This calibration must be 
performed by an ISO/IEC 17025 - accredited contractor.  Refer to the Purchase of Lab 
Supplies SOP (MQA221) for details.   

 
7.3 Traceability of Metric Measurements – Top Loader and Analytical Balances.   The 

laboratory top-loader and analytical balances are calibrated annually by an ISO/IEC 
17025 – accredited contractor.    The calibration must include the working range of the 
balance.  Refer to the Purchase of Lab Supplies SOP (MQA221) for details.   

 
7.4 Traceability of Chemical Standards.  All chemicals, with the exception of bulk dry 

chemicals and acids, purchased as reference standards for use in method calibration must 
establish traceability to NIST referenced material through a traceability certificate.  
Process links are established that enable a calibration standard solution to be traced to its 
NIST reference certificate. 
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Chemical standards used for analysis must meet the specifications of the method.  These 
specifications must be stated in the reagents section of the method SOP.  

 
7.5 Assignment of Reagent and Standard Expiration Dates.  Expiration date information for 

all purchased standards, prepared standard solutions and selected reagents is provided to 
Accutest by the vendor as a condition of purchase.  Neat materials and inorganic reagents 
are not required to be purchased with expiration dates.  Prepared solutions are labeled 
with the expiration date provided by the manufacturer.  In-house prepared solutions are 
assigned expiration dates that are consistent with the method that employs their use 
unless documented experience indicates that an alternate date can be applied.  If alternate 
expiration dates are employed, their use is documented in the method SOP.  Expiration 
dates for prepared inorganic reagents, which have not exhibited instability, are 
established at two years from the date of preparation for tracking purposes.  For standards 
or reagents with a partially defined expiration date (i.e. month and year), the last day of 
the month will be used as the final expiration date. 

 
7.6 Reagents and Supplies Verification.   Bulk chemicals/reagents and other consumable 

materials that may affect the quality of environmental tests are inspected or otherwise 
verified prior to use.   An aliquot is removed and analyzed by the applicable test and 
verified to be free from contamination prior to use on a lot basis.    Sample bottles are 
verified for use on a lot basis by similar means.  Other consumable materials are verified 
for use by various other means. 

 
The earliest expiration date has been established as the limiting date for assigning 
expiration dates to prepared solutions.  The assignment of expiration dates that are later 
than the expiration date of any derivative solution or material are prohibited.    

 
7.7 Documentation of Traceability.  Traceability information is documented in individual 

logbooks designated for specific measurement processes.  The quality assurance group 
maintains calibration documentation for metric references in separate logbooks. 

 
Balance calibration verification is documented in logbooks that are assigned to each 
balance.  The individual conducting the calibration is required to initial and date all 
calibration activities.  Any defects that occur during calibration are also documented 
along with the corrective action applied and a demonstration of return to control. 
 
Temperature control is documented in logbooks assigned to the equipment being 
monitored.  A calibrated thermometer is assigned to each individual item.  Measurements 
are recorded along with date and initials of the individual conducting the measurement on 
a daily or as used basis.  Corrective action, if required, is also documented including the 
demonstration of return to control. 
 
Initial traceability of chemical standards is documented via a vendor-supplied certificate 
(not available for bulk dry chemicals and acids) that includes lot number and expiration 
date information.  Solutions prepared using the vendor supplied chemical standards are 
documented in logbooks assigned to specific analytical processes.  Alternatively, 
documentation may be entered into the electronic standards and reagent tracking log. The 
documentation includes links to the vendor’s lot number, an internal lot number, dates of 
preparation, expiration date, and the preparer’s initials. 
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Supervisors conduct regular reviews of logbooks, which are verified using a signature 
and date.  
 

8.0 TEST PROCEDURES, METHOD REFERENCES, AND REGULATORY 
PROGRAMS  

 
Requirements:  The laboratory employs client specified or regulatory agency approved 
methods for the analysis of environmental samples.  A list of active methods is 
maintained, which specifies the type of analyses performed and cross-references the 
methods to applicable environmental regulations.  Routine procedures used by the 
laboratory for the execution of a method are documented in standard operating 
procedures.  Method performance and sensitivity are demonstrated annually where 
required.  Defined procedures for the use of method sensitivity limits for data reporting 
purposes are established by the QA Officer and used consistently for all data reporting 
purposes.  

 
8.1 Method Selection & Application.  Accutest employs methods for environmental sample 

analysis that are consistent with the client’s application, which are appropriate and 
applicable to the project objectives.  Accutest informs the client if the method proposed is 
inappropriate or outdated and suggests alternative approaches. 
 
Accutest employs documented, validated regulatory methods in the absence of a client 
specification and informs the client of the method selected.  These methods are available 
to the client and other parties as determined by the client.  Documented and validated in-
house methods may be applied if they are appropriate to the project. The client is 
informed of the method selection. 

 
8.2 Standard Operating Procedures.  Standard operating procedures (SOP) are prepared for 

routine methods executed by the laboratory, processes related to laboratory operations 
and sample or data handling.  All SOPs are formatted to meet the specifications 
established by the National Environmental Laboratory Conference, which are detailed in 
Chapter Five – Quality Systems of the established Standards. The procedures describe the 
process steps in sufficient detail to enable an individual, who is unfamiliar with the 
procedure to execute it successfully.   

 
SOPs are evaluated annually and edited if necessary.  Reviewed SOPs that do not require 
modification include an evaluation summary form indicating that an evaluation was 
conducted and modifications were not needed.  SOPs can be edited on a more frequent 
basis if changes are required for any reason.  These may include a change to the 
methodology, elimination of systematic errors that dictate a need for process changes or 
modifications to incorporate a new version of the method promulgated by the originating 
regulatory agency.  Procedural modifications are indicted using a revision number.  SOPs 
are available for client review at the Accutest facility upon request.  
 
The complete list of the laboratories SOPs available is maintained in the QA server under 
the “current SOP” folder and in the training application database. 

 
8.3 Method Validation. Standard methods from regulatory sources are primarily used for all 

analysis.  Standard methods do not require validation by the laboratory.  Non-standard, 
in-house methods are validated prior to use.  Validation is also performed for standard 
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methods applied outside their intended scope of use. Validation is dependent upon the 
method application and may include analysis of quality control samples to develop 
precision and accuracy information for the intended use.  A final method validation report 
is generated, which includes all data in the validation study.  A statement of adequacy 
and/or equivalency is included in the report. A copy of the report is archived in the 
quality assurance directory of the company server. 
 
Non-standard methods are validated prior to use.  This includes the validation of 
modified standard methods to demonstrate comparability with existing methods. 
Demonstrations and validations are performed and documented prior to incorporating 
technological enhancements and non standard methods into existing laboratory methods 
used for general applications. The demonstration includes method specific requirements 
for assuring that significant performance differences do not occur when the enhancement 
is incorporated into the method. Validation is dependent upon method application and 
may include the analysis of quality control samples to develop precision and accuracy 
information for intended use. 
 
The study procedures and specifications for demonstrating validation include comparable 
method sensitivity, calibration response, method precision, method accuracy and field 
sample consistency for several classes of analytical methods are detailed in this 
document.  These procedures and specifications may vary depending upon the method 
and the modification. 

 
8.4 Estimated Uncertainty. A statement of the estimated uncertainty of an analytical 

measurement accompanies the test result when required.  Estimated uncertainty is derived 
from the performance limits established for spiked samples of similar matrices.  The 
degree of uncertainty is derived from the negative or positive bias for spiked samples 
accompanying a specific parameter.  When the uncertainty estimate is applied to a 
measured value, the possible quantitative range for that specific parameter at that 
measured concentration is defined. Well recognized regulatory methods that specify 
values for the major sources of uncertainty and specify the data reporting format do not 
require a further estimate of uncertainty.    

 
8.5 Demonstration of Capability.  Confirmation testing is conducted to demonstrate that the 

laboratory is capable of performing the method before its application to the analysis of 
environmental samples.  The results of the demonstration tests are compared to the 
quality control specifications of the method to determine if the performance is acceptable.   

 
Capability demonstrations are conducted initially for each method on every instrument 
and annually on a method specific basis thereafter.  Acceptable demonstrations are 
documented for individual training files and retained by the QA staff.   New analytes, 
which are added to the list of analytes for an accredited method, are evaluated for 
applicability through a demonstration of capability similar to those performed for 
accredited analytes.  
 
The New England facility maintains 2 work cells.  These work cells are Organic Prep and 
Metals.  The Organic Prep work cell is defined as the entire department.  Extractable test 
Demonstrations of Capability (DOC) are evaluated for the Organic Prep work cell and for 
each individual participating in the DOC.   The Metals work cell is defined as the prep 
employee and the analyst. 
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8.6 Method Detection Limit Determination.  Annual method detection limit (MDL) studies 

are performed as appropriate for routine methods used in the laboratory.  The procedure 
used for determining MDLs is described in 40 CFR, Part 136, Appendix B.  Studies are 
performed for each method on water, soil and air matrices for every instrument that is 
used to perform the method.  MDLs are established at the instrument level.  The highest 
MDL of the pooled instrument data is used to establish a laboratory MDL.  MDLs are 
experimentally verified on every instrument used to perform the analysis through the 
analysis of standard solutions at 1-4 times the concentration of the experimental MDL.   
Certain regulatory agencies (such as the Department of Defense - DoD) or clients may 
have different verification requirements (DoD requires MDLs to be verified by a standard 
at 1-3 times the MDL).  The quality assurance staff manages the annual MDL 
determination process and is responsible for retaining MDL data on file.  Approved 
MDLs are appended to the LIMS and used for data reporting purposes. 

 
8.7 Instrument Detection Limit Determination.  Instrument detection limits (IDLs) are 

determined for all inductively coupled argon plasma emission spectrophotometers and 
graphite furnace atomic absorption spectrophotometers.  The IDL is determined for each 
wavelength used for sample analysis.  The IDL data is used to estimate instrument 
sensitivity in the absence of the sample matrix.  IDL determinations are conducted at the 
frequency specified in the appropriate SOPs’ for ICP analysis. 

 
8.8 Method Reporting Limit.  The method reporting limit is determined by the concentration 

of the lowest calibration standard in the calibration curve for most organics methods.  
This value is adjusted based on several sample preparation factors including sample 
volume, moisture content (soils), digestion, distillation or dilution.  The low calibration 
standard is selected by department managers as the lowest concentration standard that can 
be used for calibration while continuing to meet the calibration linearity criteria of the 
method being used. The validity of the method reporting limits are confirmed through the 
analysis of a spiked quality control sample at 1-2 times the method reporting limit 
concentration.  By definition, detected analytes at concentrations below the low 
calibration standard cannot be accurately quantitated and are qualified as estimated 
values.   

 
8.9 Reporting of Quantitative Data.  Analytical data for all methods is reported without 

qualification to the reporting limit established for each method.  Data, for organic 
methods may be reported to the established method detection limit depending upon the 
client’s requirements provided that all qualitative identification criteria for the detected 
parameter have been satisfied.  All parameters reported at concentrations between the 
reporting limit and the method detection limit are qualified as estimated. 

 
Measured concentrations of detected analytes that exceed the upper limit of the 
calibration range are either diluted into the range and reanalyzed or qualified as an 
estimated value.  The only exception to this applies to ICP and ICP/MS analysis, which 
can be reported to the upper limit of the experimentally determined linear range without 
qualification. 

 
8.10 Precision and Accuracy Studies. Annual precision and accuracy (P&A) studies, which 

demonstrate the laboratories ability to generate acceptable data, are performed for all 
routine methods used in the laboratory.  The procedure used for generating organic P&A 
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data is referenced in the majority of the regulatory methodology in use.  The procedure 
requires quadruplicate analysis of a sample spiked with target analytes at a concentration 
in the working range of the method.  This data may be compiled from a series of existing 
blank spikes or laboratory control samples.  Accuracy (percent recovery) of the replicate 
analysis is averaged and compared to established method performance limits.  Values 
within method limits indicate an acceptable performance demonstration.  Precision and 
accuracy date is also used to annually demonstrate analytical capability for individual 
analysts.  Annual demonstration of capability data is archived in individual training files. 

 
Alternative methods for demonstrating may be analysis of a PT sample, quadruplicate 
analysis of a known standard, and/or review of the test with the analyst for determination 
of understanding of the method.   Capability is demonstrated using the PT samples if the 
results meet the PT provider’s acceptance criteria.  For quadruplicate analysis, capability 
is demonstrated if the standard deviation of the analyses falls within the method 
acceptance criteria.  If no standard deviation criteria exist, the supervisor reviews the 
results and make a judgement regarding acceptability of the standard deviation results.  
Additionally, the supervisor may determine capability by review of the test with the 
analyst to establish the analyst’s understanding of the procedure.  

 
8.11 Method Performance Limits.  Quality control data from each method is compiled in the 

laboratory information management system (LIMS) and used to develop performance 
limits and control limits for selected quality parameters.  The pooled data is statistically 
evaluated and updated annually.  Upper and lower control limits are developed for these 
parameters, which replace the limits from the previous year.  The new limits are used by 
the analysts to assess performance and determine compliance with the quality criteria of 
the method being used.  The analyst is responsible for making decisions regarding 
corrective action using this information during the method set-up, sample analysis, and 
data review steps. 

 
8.12 Method Sources & References.  The Quality Assurance Staff maintains a list of active 

methods used for the analysis of samples.  This list includes valid method references 
from sources such as USEPA, ASTM or Standard Methods designations and the current 
version and version date. 

 
Updated versions of approved reference methodology are placed into use as changes 
occur.  The Quality Assurance Director informs operations management of changes in 
method versions as they occur.  The operations management staff selects an 
implementation date.  The operations staff is responsible for completing all method use 
requirements prior to the implementation date.  This includes modification of SOPs, 
completion of MDL and precision and accuracy studies and staff training.  
Documentation of these activities is provided to the QA staff that retains this information 
on file.  The updated method is placed into service on the implementation date and the 
old version is de-activated. 
 
Multiple versions of selected methods may remain in use to satisfy client specific needs.  
In these situations, the default method version becomes the most recent version.  Client 
specific needs are communicated to the laboratory staff using method specific analytical 
method codes, which clearly depict the version to be used.  The old method version is 
maintained as an active method until the specified client no longer requires the use of the 
older version.  
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Accutest will not use methodology that represents significant departures from the 
reference method unless specifically directed by the client.  If clients direct the laboratory 
to use a method modification that represents a significant departure from the reference 
method, the request will be documented in the project file. 
 
Analytical Capabilities.  Appendix III provides a detailed listing of the methodology 
employed for the analysis of test samples. 
 

 
9.0 SAMPLE MANAGEMENT, LOGIN, CUSTODY, STORAGE AND DISPOSAL 
 

Requirement:  The laboratory must employ a system which ensures that client supplied 
product (the sample) is adequately evaluated, acknowledged, and secured upon delivery 
to the laboratory.  The system also assures that product chain of custody is maintained 
and that sample receipt conditions and preservation status are documented and 
communicated to the client and internal staff.  The login procedure assigns, documents, 
and maps the specifications for the analysis of each unique sample to assure that the 
requested analysis is performed on the correct sample and enables the sample to be 
tracked throughout the laboratory analytical cycle.  The system includes procedures for 
reconciling defects in sample condition or client provided data, which are identified at 
sample arrival.  The system specifies the procedures for proper sample storage, transfer to 
the laboratory, and disposal after analysis.  The system is also documented in standard 
operating procedures.  
 

9.1 Order Receipt and Entry.  New orders are initiated and processed by Client Services or 
Sample Management (See Chapter 14, Procedures for Executing Client Specifications). 
The new order procedure includes mechanisms for providing bottles to clients, which 
meet the size, cleanliness, and preservation specifications for the analysis to be 
performed.   

 
New orders are communicated to the laboratory verbally, by FAX using the sample 
supply requisition form, or by email using the on-line requisition system.  This form 
provides critical project details to the sample management staff, which are used to 
prepare and assemble the sample bottles for shipment to the client prior to sampling.   
 
The bottle order is assembled using bottles that meet USEPA specifications for 
contaminant free sample containers.  Accutest uses a combination of commercially 
supplied pre-cleaned bottles and bottles that have been tested for residual contamination 
and verified to meet USEPA specifications prior to use.  Sterile bottles for 
microbiological samples are purchased from commercial sources.   
 
Bottles, which are not purchased pre-cleaned, are checked to assure that they are free of 
contamination from targeted analytes before being released for use.   Sterile bottles are 
checked for contamination with each lot.  Acceptable cleanliness is demonstrated by the 
absence of the analyte(s) of interest at the detection limit of the method to be used for 
sample analysis.  
 
Preservative solutions that are specified for the analysis requested are dispensed into the 
sample bottle prior to shipment.  All preservative solutions are prepared in the laboratory 
or purchased from commercial suppliers.  Each solution is checked to assure that it is free 
of contamination from the compounds being analyzed before being released for use. 
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Reagent water for trip and field blanks is poured into appropriately labeled containers.  
One temperature blank per cooler is provided.  All bottles are packed into ice chests with 
blank chain of custody forms and the original bottle order form.  Completed bottle orders 
are delivered to clients using Accutest couriers or commercial carriers for use in field 
sample collection. 

 
 
9.2 Sampling.  Documented procedures are employed by the field staff for field sample 

collection and are accessible during sample collection activities.  Field activities are 
documented in controlled notebooks which detail relevant field conditions, site data and 
the results of field measurements.  Appropriate custody procedures for collected samples 
are initiated by the field staff at the time of sample collection.  Samples are documented, 
labeled and preserved according to the specifications of the method and/or regulatory 
program prior to being shipped to the laboratory.    

 
9.3 Sample Receipt and Custody.  Samples are delivered to the laboratory using a variety of 

mechanisms including Accutest couriers, commercial shippers, and client self-delivery.  
Documented procedures are followed for arriving samples to assure that custody and 
integrity are maintained and handling/ preservation requirements are documented and 
maintained. 

 
Sample custody documentation is initiated when the individual collecting the sample 
collects field samples.  Custody documentation includes all information necessary to 
provide an unambiguous record of sample collection, sample identification, and sample 
collection chronology.  Initial custody documentation employs either Accutest or client 
generated custody forms.  
 
Accutest generates a chain of custody in situations where the individuals who collected 
the sample did not generate custody documentation in the field.      

 
Accutest defines sample custody as follows: 
 

1 The sample is in the actual custody or possession of the assigned responsible 
person,  

 
2 The sample is in a secure area. 

 
The Accutest facility is defined as a secure facility.  Perimeter security has been 
established, which limits access to authorized individuals only.  Visitors enter the facility 
through the building lobby and must register with the receptionist prior to entering 
controlled areas.  While in the facility, visitors are required to wear a visitor’s badge and 
must be accompanied by their hosts at all times.  Building access is controlled using a 
computerized password keypad system.  This system limits building access to individuals 
with a pre-assigned authorization status.  Clients delivering samples after hours must 
make advanced arrangements through client services and sample management to assure 
that staff is available to take delivery and maintain custody. 

 
 Upon arrival at Accutest, the sample custodian reviews the chain of custody for 
the samples received to verify that the information on the form corresponds with the 
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samples delivered.  This includes verification that all listed samples are present and 
properly labeled, checks to verify that samples were transported and received at the 
required temperature, verification that the sample was received in proper containers, 
verification that sufficient volume is available to conduct the requested analysis, and a 
check of individual sample containers to verify test specific preservation requirements 
including the absence of headspace for volatile compound analysis. 
 
 
The following items are verified upon receipt: 
 
* Sample Matrix 
* Sample Collection Information (Sample Point). 
* Signature of samplers and individuals relinquishing custody. 
* Date and time of sample collection. 
* The sample volume and preservative used for each bottle. 
* Sample Integrity (breakage, headspace for volatiles, etc.). 
* Signatures of the individual accepting sample custody. 
* The analysis to be performed. 
* The client's name, contact, address, phone number. 
* Any special requirements, such as turnaround, or reporting deliverables. 
* Sample(s) or cooler temperature. (documented upon receipt)  
* Residual chlorine for wastewater and drinking water samples (as applicable). 
 
Sample conditions and other observations are documented on the chain of custody by the 
sample custodian prior to completing acceptance of custody and in an online database 
that creates a permanent record of all sample login activities.  The sample custodian 
accepts sample custody upon verification that the custody document is correct. 
Discrepancies or non-compliant situations are documented and communicated to the 
Client Services staff, who contacts the client for resolution.  Temperature violations are 
recorded in a memo (form SM003), which is sent to the client.  The resolution is 
documented and communicated to sample management for execution.  
 
The sample management staff maintains an electronic sample receipt log.  This log 
details all sample-related information in a searchable database that is updated upon data 
entry and backed up daily.  The log records include critical date information, numbers of 
samples, numbers of bottles for each parameter, descriptions of bottles for each 
parameter, preservation conditions, bottle refrigerator location, and bottle conditions.  
Data entry into the log is secured using individual usernames. 
 
During initial login, each bottle is assigned a unique number and is labeled with a 
barcode corresponding to that number.   A bar-coding and scanning system electronically 
tracks sample custody transfers between individuals within the laboratory.  Internal 
custody documentation may be required for compliance with regulatory agency or 
contractual specifications.  A documented, chronological record of each sample transfer 
identifying each individual having possession of the sample is created in the laboratory 
information management system, which can be printed and included in data reports to 
demonstrate continuous custody.   

 
9.4 Sample Tracking Via Status Change.  An automated, electronic LIMS procedure records 

sample exchange transactions between departments and changes in analytical status.  This 
system tracks all preparation, analytical, and data reporting procedures to which a sample 



 Page 36 3/6/2013 

 36

is subjected while in the possession of the laboratory.  Each individual receiving samples 
must acknowledge the change in custody and operational status in the LIMS.  This step is 
required to maintain an accurate electronic record of sample status, dates of analytical 
activity, and custody throughout the laboratory.   
 
Sample tracking is initiated at login where all chronological information related to sample 
collection dates and holding times are entered into the LIMS.  This information is entered 
on an individual sample basis. 

 
9.5 Sample Acceptance Policy.  Incoming samples must satisfy Accutest’s sample 

acceptance criteria before being logged into the system.  Sample acceptance is based on 
the premise that clients have exercised proper protocols for sample collection.  This 
includes complete documentation, sufficient volume, proper chemical preservation, 
temperature preservation, sample container sealing and labeling, and appropriate shipping 
container packing.   Accutest’s Sample Acceptance Policy is provided in a separate 
document, and is reviewed annually by the Sample Management Staff.  

 
The sample management staff will make every attempt to preserve improperly preserved 
samples upon arrival.  However, if preservation is not possible, the samples may be 
refused unless the client authorizes analysis.  No samples will be accepted if holding 
times have been exceeded or will be exceeded before analysis can take place unless the 
client authorizes analysis. 
 
Sample acceptance criteria include proper custody and sample labeling documentation.  
Proper custody documentation includes an entry for all physical samples delivered to the 
laboratory with an identification code that matches the sample bottle and a date and 
signature of the individual who collected the sample and delivered them to the laboratory.  
All chain of custodies and sample labels must be written in indelible ink.   
 
Accutest reserves the right to refuse any sample which in its sole and absolute discretion 
and judgment is hazardous, toxic and poses or may pose a health, safety or environmental 
risk during handling or processing. The company will not accept samples for analysis 
using methodology that is not performed by the laboratory or for methods that lab does 
not hold valid accreditations unless arrangements have been made to have the analysis 
conducted by a qualified subcontractor, or a valid accreditation is unnecessary.  
 
The reason for sample rejection must be documented.   This documentation should be 
included in the job folder.  All jobs must therefore be provided a number – even if 
rejected – in order to provide the lab with the means of maintaining documentation of any 
sample rejections. 

 
9.6 Assignment of Unique Sample Identification Codes.  Unique identification codes are 

assigned to each sample bottle to assure traceability and unambiguously identify the tests 
to be performed in the laboratory.  

 
The sample identification coding process begins with the assignment of a unique 
alphanumeric job number.  A job is defined as a group of samples received on the same 
day, from a specific client pertaining to a specific project.  A job may consist of groups of 
samples received over multi-day period. The first character of the job number is an alpha-
character that identifies the laboratory facility (“M” is for Massachusetts). The next 
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characters are numeric and sequence by one number with each new job. 
 
Unique sample numbers are assigned to each bottle collected as a discrete entity from a 
designated sample point.  This number begins with the job number and incorporates a 
second series of numbers beginning at one and continuing chronologically for each point 
of collection.  The test to be performed is clearly identified on the bottle label.  Multiple 
sample bottles collected for analysis of the same parameter are numbered bottle 1, 2, … 
etc.  
 
Alpha suffixes may be added to the sample number to identify special designations such 
as subcontracted tests, in-house QC checks, or re-logs.  Multiple sample bottles for a 
specific analysis are labeled Bottle 1, Bottle 2, etc. 

 
9.7 Subcontracted Analysis.  Subcontract laboratories are employed to perform analysis not 

performed by Accutest.  The Laboratory Director and Quality Assurance department 
evaluates subcontract laboratories to assure their quality processes meet the standards of 
the environmental laboratory industry prior to engagement.  Throughout the subcontract 
process, Accutest follows established procedures to assure that sample custody is 
maintained and the data produced by the subcontractor meets established quality criteria. 

 
9.8 Subcontracting Procedure. Subcontracting procedures are initiated through several 

mechanisms, which originate with project or sample management.  Samples for analysis 
by a subcontractor are logged into the Accutest system using regular login and Accutest 
job number assigning procedures.  The subcontract process is triggered if subcontract 
parameters are part of the project or sample management has received subcontracting 
instructions for a specific project.  The Sample Manager or Client Services contacts an 
approved subcontractor to place the subcontract order.  The subcontract chain of custody 
is forwarded to sample management.  A copy is filed with the original COC.  Sample 
management signs the subcontract chain of custody and ships the sample(s) to the 
subcontractor.  The subcontract COC is filed with the original COC and the request for 
subcontract and maintained in sample management. 
 
Sample receipt by the subcontract laboratory is confirmed and documented.  The 
documentation may consist of an acknowledgement form from the sub lab or a copy of 
the signed COC.  For samples delivered by an Accutest courier, a signed COC for the 
subcontracted analyses must be obtained.  All documents are filed with the original client 
COC.  The status of the data will be tracked routinely by the administrative assistant. 
 
Clients are verbally notified of the need to subcontract analysis as soon as the need is 
identified by the client services staff.  This may occur during the initial project setup or at 
the time of login if the project setup had not been initiated through the client services 
staff.  Copies of the subcontract CoC and the original CoC, which are electronically 
distributed to clients, constitutes documented client notification of the laboratories intent 
to subcontract analysis. 
 
Subcontractor data packages are reviewed by the Laboratory Director or Manager or QA 
Staff to assess completeness and quality compliance.  If completeness defects are 
detected, the subcontractor is asked to immediately upgrade the data package.  If data 
quality defects are detected, QA retains the package for further review.  QA will pursue a 
corrective action solution before releasing defective data to the client. 
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Approved subcontract data is entered into the laboratory information management system 
(LIMS) if possible and incorporated into the final report.  All subcontract data is 
footnoted to provide the client with a clear indication of its source.  Copies of original 
subcontract data are included in the data report depending on the reporting level specified 
by the client. Applicable subcontractor accreditation information is provided with the 
subcontractor data.   
 
Subcontractor laboratories must have an established and documented laboratory quality 
system that complies with DoD QSM requirements.  The subcontractor laboratories must 
be approved by the specific DoD Component laboratory approval process (or if not this 
must be communicated to the DoD client for approval).  Subcontractor laboratories must 
demonstrate the ability to generate acceptable results from the analysis of proficiency 
testing samples (as applicable).  Subcontractor laboratories must receive project-specific 
approval from the DoD client before any samples are analyzed. 
 

9.9 Subcontract Laboratory Evaluation. The Laboratory Director or QA Officer evaluates 
subcontract laboratories prior to engagement.  The subcontract laboratory must provide 
Accutest with a valid regulatory agency certification to perform the requested analysis, a 
copy of the laboratory quality assurance plan, copies of SOPs used for the subcontracted 
analysis (if possible), a copy of the most recent proficiency study (PT) results for the 
subcontracted parameter (optional - if applicable), a copy of the internal data integrity 
policy and copies of the most recent regulatory agency audit report (if possible).  
Certification verification, audit reports and PT data must be submitted to Accutest 
annually.  If possible, the QA officer or Laboratory Director conducts a site visit to the 
laboratory to inspect the quality system.  Qualification of a subcontract laboratory may be 
bypassed if the primary client directs Accutest to employ a specific subcontractor.  
 

9.10 Sample Storage. Following sample custody transfer, samples are assigned to refrigerated 
storage areas by the sample custodian depending upon the test to be performed and the 
matrix of the samples.  The samples are stored in refrigerators maintained at 4.00 C (2 - 60 
C) until analysis.    Some volatile soil samples may be stored at <-10°C to -20°C.   The 
temperature of each refrigerator or freezer is recorded each day (including weekends and 
holidays) using a dedicated thermometer calibrated against a NIST-traceable 
thermometer.   The use of a maximum/minimum reading thermometer may by used to 
monitor refrigerator or freezer temperatures in lieu of a direct reading for weekends and 
holidays.  Corrective action is taken immediately if the temperature is outside of the 
acceptable range. The location (refrigerator and shelf) of each sample is recorded on the 
chain of custody adjacent to the line corresponding to each sample number.  Samples 
remain in storage until the laboratory technician requests that they be transferred into the 
laboratory for analysis. 
 
Samples for volatile organics analysis are placed in storage in designated refrigerators by 
the sample custodian and immediately transferred to the organics group control.  These 
samples are segregated according to matrix to limit opportunities for cross contamination 
to occur. 
 
The laboratory staff is authorized to retrieve samples from these storage areas for 
analysis.  When analysis is complete, the samples are placed back into storage. 

 
9.11 Sample Login.  Following sample custody transfer to the laboratory, the documentation 
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that describes the clients analytical requirements are delivered to the sample login group 
for coding and entry to the Laboratory Information Management System (LIMS).  This 
process translates all information related to collection time, turnaround time, sample 
analysis, and deliverables into a code which enables client requirements to be 
electronically distributed to the various departments within the laboratory for scheduling 
and execution. 

 
The technical staff is alerted to client or project specific requirements through the use of 
the comments field in LIMS.   The comments will direct the technical staff to controlled 
specifications documents detailing the unique requirements.  

 
9.12 Sample Retrieval for Analysis. Internal Chain of Custody Procedure is instituted for all 

client projects.  The purpose of an internal chain of custody is to document each date, 
time and reason a sample changes hands.  When a sample changes hands the recipient is 
responsible for the security of the sample.  Accutest uses an internal chain of custody 
form to document changes of custody in the laboratory.  Internal transfer of samples is 
tracked by use of the bar code label. 

 
Samples are scanned by the analyst/prep technician when removed from the storage 
location, and scanned back in once the sample is returned. 

 
9.13 Sample Disposal. Accutest retains all samples under proper storage for a minimum of 30 

days following completion of the analysis report.  Longer storage periods are 
accommodated on a client specific basis if required.  Samples may also be returned to the 
client for disposal. 
 
Accutest disposes of all laboratory wastes following the requirements of the Resource 
Conservation and Recovery Act (RCRA).  The Company has obtained and maintains a 
waste generator identification number, MAV00001277487780.   
 
Sample management generates a sample disposal dump sheet from the LIMS tracking 
system each week, which lists all samples whose holding period has expired.  Data from 
each sample is compared to the hazardous waste criteria established by RCRA Hazard 
Class Limits. 
 
Samples containing constituents at concentrations above the criteria are labeled as 
hazardous and segregated into several separate waste categories for disposal as follows: 
. 

• Organic extracts: Chlorinated and Non-Chlorinated solvents 
• Chlorinated and Non-Chlorinated used solvent vials. 
• Mixed flammable solvents (hexane, acetone, toluene) 
• Chlorinated solvents (methylene chloride) 
• Waste oil 
• Soil (solids)/Oily solid waste 
• Aqueous 
• Metals/liquid/acid 
• Sludges (semi-solids) 
• Hexane/acid waste 
• Mercury waste 
• PCB waste 
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Non-hazardous aqueous samples are diluted and disposed directly into the laboratory 
sink.  All aqueous liquids pass through a neutralization system before entering the 
municipal system.   
 
Non-hazardous solids are disposed of by the hazardous waste contractor in drums labeled 
as non-hazardous solids.  Laboratory wastes are collected by waste stream in designated 
areas throughout the laboratory.  Waste streams are consolidated daily or as necessary and 
transferred to stream specific drums for disposal through a permitted waste management 
contractor.  Filled, consolidated drums are tested for hazardous characteristics if suspect 
contamination may be present and scheduled for removal from the facility. 
 

 Glass and plastic bottles from aqueous and solid samples are segregated for recycling.   
Recycled materials are collected by a commercial contractor and transported to a fully-
permitted Total Recycling Facility.   The material is sorted and processed.  The glass is 
processed through a hammermill and broken down.  The plastic containers are ground, 
washed, and extruded into new products.  

 
 
9.14 Sample Collection.  Refer to the Accutest SOP MSM293 for detail on sample collection 

procedures. 
 
 
10.0 LABORATORY INSTRUMENTATION AND MEASUREMENT STANDARDS 
 

Requirement:  The laboratory has established procedures, which assure that instrumentation is 
performing to a pre-determined operational standard prior to the analysis of any samples.  In 
general, these procedures follow the regulatory agency requirements established in promulgated 
methodology. The instrumentation selected to perform specified analysis are capable of providing 
the method specified uncertainty of measurement needed.  These procedures are documented and 
incorporated into the standard operating procedures for the method being executed. 
  

10.1 Mass Tuning – Mass Spectrometers. The mass spectrometer tune and sensitivity is monitored to 
assure that the instrument is assigning masses and mass abundances correctly and that the 
instrument has sufficient sensitivity to detect compounds at low concentrations.  This is 
accomplished by analyzing a specific mass tuning compound at a fixed concentration.  If the 
sensitivity is insufficient to detect the tuning compound, corrective action must be performed prior 
to the analysis of standards or samples.  If the mass assignments or mass abundances do not meet 
criteria, corrective action must be performed prior to the analysis of standards or samples. 

 
10.2 Wavelength Verification – Spectrophotometers.  Spectrophotometer detectors are checked on a 

regular schedule to verify proper response to the wavelength of light needed for the test in use.  If 
the detector response does not meet specifications, corrective action (detector adjustment or 
replacement) is performed prior to the analysis of standards or samples. 

 
10.3 Inter-element Interference Checks (Metals). Inductively Coupled Plasma Emission 

Spectrophotometers (ICP) are subject to a variety of spectral interferences, which can be 
minimized or eliminated by applying interfering element correction factors and background 
correction points.  Interfering element correction factors are checked on a specified frequency 
through the analysis of check samples containing high levels of interfering elements.  Analysis of 
single element interferant solutions is also conducted on an as-needed basis.    

 
If the check indicates that the method criteria have not been achieved for any element in the check 
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standard, the analysis is halted and data from the affected samples are not reported.  Sample 
analysis is resumed after corrective action has been performed and the correction factors have 
been re-calculated. 
 
New interfering element correction factors are calculated and applied whenever the checks 
indicate that the correction factors are no longer meeting criteria.  At a minimum, correction 
factors are replaced once a year. 
 

10.4 Calibration and Calibration Verification.  Many tests require calibration using a series of 
reference standards to establish the concentration range for performing quantitative analysis. 
Instrument calibration is performed using standards that are traceable to national standards.   
Method specific procedures for calibration are followed prior to any sample analysis.   

 
Calibration is performed using a linear regression calculation or calibration factors calculated from 
the curve.  The calibration must meet method specific criteria for linearity or precision.  If the 
criteria are not achieved, corrective action (re-calibration or instrument maintenance) is 
performed.  The instrument must be successfully calibrated before analysis of samples can be 
conducted.  
 
Initial calibration for metals analysis performed using inductively coupled plasma (ICP) employs 
the use of a single standard and a calibration blank to establish linearity. The calibration blank 
contains all reagents that are placed into the calibration standard with the exception of the target 
elements.  Valid calibration blanks must not contain any target elements. 

 
Initial calibrations must be initially verified using a single concentration calibration standard from 
a second source (i.e. separate lot or different provider).  The continuing validity of existing 
calibrations must be regularly verified using a single calibration standard.  The response to the 
standard must meet pre-established criteria that indicate the initial calibration curve remains valid.  
If the criteria are not achieved corrective action (re-calibration) is performed before any additional 
samples may be analyzed. 

 
Calibration verification is also performed whenever it appears that the analytical system is out of 
calibration or no longer meets the calibration requirements.  It is also performed when the time 
period between calibration verification has expired. 

 
10.5 Linear Range Verification and Calibration (ICP Metals).  Linear range verification is performed 

for all ICP instrumentation.  The regulatory program or analytical method specifies the verification 
frequency.  A series of calibration standards are analyzed over a broad concentration range.  The 
data from these analyses are used to determine the valid analytical range for the instrument.  ICP 
instrument calibration is routinely performed using a single standard at a concentration within the 
linear range and a blank. 
 
Some methods or analytical programs require a low concentration calibration check to verify that 
instrument sensitivity is sufficient to detect target elements at the reporting limit.  The analytical 
method or regulatory program defines the criteria used to evaluate the low concentration 
calibration check.  If the low calibration check fails criteria, corrective action is performed and 
verified through reanalysis of the low concentration calibration check before continuing with the 
field sample analysis.  
 

10.6 Retention Time Development and Verification (GC).  Chromatographic retention time windows 
are developed for all analysis performed using gas chromatographs with conventional detectors.  
An initial experimental study is performed, which establishes the width of the retention window 
for each compound.  The retention time range of the window defines the time ranges for elution of 
specified target analytes on the primary and confirmation columns.  Retention times are regularly 
updated through the analysis of an authentic standard during calibration verification (or the 
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midpoint of an initial calibration).   New studies are performed when major changes, such as 
column replacement are made to the chromatographic system. 

 
10.7 Equipment List.  See Appendix III for a listing of all equipment used for measurement and/or 

calibration in laboratory processes. 
 
11.0 INSTRUMENT MAINTENANCE 
 

Requirement.  Documented procedures have been established for conducting equipment 
maintenance.  The procedure includes maintenance schedules if required or 
documentation of daily maintenance activities.  All instrument maintenance activities are 
documented in instrument specific logbooks.  

 
11.1 Routine, Daily Maintenance.  Routine, daily maintenance is required on an instrument 

specific basis and is performed each time the instrument is used.  Daily maintenance 
includes activities to insure a continuation of good analytical performance.  This may 
include performance checks that indicate if non-routine maintenance is needed.  If 
performance checks indicate the need for higher level maintenance, the equipment is 
taken out of service until maintenance is performed.  Analysis cannot be continued until 
all performance checks meet established criteria and a return to operational control has 
been demonstrated and documented.  The individual assigned to the instrument is 
responsible for daily maintenance.     

 
11.2 Non-routine Maintenance.  Non-routine maintenance is initiated for catastrophic 

occurrences such as instrument failure.  The need for non-routine maintenance is 
indicated by failures in general operating systems that result in an inability to conduct 
required performance checks or calibration.  Equipment in this category is taken out of 
service, tagged accordingly and repaired before attempting further analysis.  Before 
initiating repairs, all applicable safety procedures for safe handling of equipment during 
maintenance, such as lock-out/tag-out are followed.  Analysis is not resumed until the 
instrument meets all operational performance check criteria, is capable of being 
calibrated and a return to operational control has been demonstrated and documented.  
Section supervisors are responsible for identifying non-routine maintenance episodes and 
initiating repair activities to bring the equipment on-line.  This may include initiating 
telephone calls to maintenance contractors if necessary.  They are responsible for 
documenting all details related to the occurrence and repair. 

 
11.3 Scheduled Maintenance.  Modern laboratory instrumentation rarely requires regular 

preventative maintenance.  If required, the equipment is placed on a schedule, which 
dictates when maintenance is needed.  Examples include annual balance calibration by an 
independent provider or ICP preventative maintenance performed by the instrument 
manufacturer.  Section supervisors are responsible for initiating scheduled maintenance 
on equipment in this category. Scheduled maintenance is documented using routine 
documentation practices. 

 
11.4 Maintenance Documentation. Routine and non-routine maintenance activities are 

documented in logbooks assigned to instruments and equipment used for analytical 
measurements.  The logbooks contain either a daily checklist for instruments requiring 
daily maintenance (eg. semivolatiles) or a general section to describe non-routine 
maintenance (volatiles and semivolatiles).  The analyst who performs the maintenance is 
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required to check the activity upon its completion and initial the form.   Maintenance 
logbooks must include the following information:  instrument ID and type, manufacturer 
name and model, serial number, date received and put into use (if available). 

 
11.5 General Maintenance Procedures.  Refer to the below table for general maintenance 

procedures.   For additional detail refer to the analytical SOP and/or instrument manual.  
The below table is not inclusive of all procedures.  

 
 
 
 
 
 
Instrument Maintenance Table 

    
 Frequency  Frequency 

GCMS  GC  
Source Cleaning As Necessary Septa Change As Necessary 
Septa Change As Necessary Column Clip As Necessary 
Column Clip As Necessary Liner Replacement/Clean As Necessary 

Liner Replacement/Clean As Necessary Gold Seal Replacement As Necessary 
Gold Seal Replacement As Necessary Guard Column Replacement As Necessary 
Sparge Tube Cleaning As Necessary Y Connector Replacement As Necessary 

Clean Autosampler/Conc. Lines As Necessary Sparge Tube Cleaning As Necessary 
Jet Separator Clean/Replace As Necessary Clean Autosampler/Conc. Lines As Necessary 

  Clean Detector As Necessary 
  Jet Separator Clean/Replace As Necessary 
    

ICP (check/repair/adjust)  LACHAT  
Pump Daily Tubing Replacement As Necessary 

Injector Daily O-Ring Replacement As Necessary 
Plasma Torch Daily   

Nebulizer Daily   
Spray Chamber Daily   

Autosampler Tube Daily   
Internal Standard Tube Daily   

Argon Cool Flow Daily   
    

TOC Analyzer  Hg Analyzer 
(check/repair/clean/adjust) 

 

Catalyst Replacement As Necessary Drier Daily 
Rinse Bottles Filled As Necessary Rinse Tube Daily 

Absorber Replacement As Necessary Sample Tube Daily 
  Tin Chl Tube Daily 
  Pump cassette Daily 
  Optical Cells Daily 
    

IR  LC  
Change Dessicator As Necessary Replace In-Line Filter (Frit) As Necessary 

  Replace Cartridge Before Column As Necessary 
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12.0 QUALITY CONTROL PARAMETERS, PROCEDURES, AND CORRECTIVE 

ACTION 
 

Requirement:  All procedures used for test methods incorporate quality control 
parameters to monitor elements that are critical to method performance.  Each quality 
parameter includes acceptance criteria that have been established by regulatory agencies 
for the methods in use.  Criteria may also be established through client dictates or through 
the accumulation and statistical evaluation of internal performance data.  Data obtained 
for these parameters must be evaluated by the analyst, and compared to the method 
criteria in use.  If the criteria are not achieved, the procedures must specify corrective 
action and conformation of control before proceeding with sample analysis.  QC 
parameters, procedures, and corrective action must be documented within the standard 
operating procedures for each method.  In the absence of client specific objectives the 
laboratory must define qualitative objectives for completeness and representativeness of 
data.   

 
12.1 Procedure.  Bench analysts are responsible for methodological quality control and 

sample specific quality control.  Each method specifies the control parameters to be 
employed for the method in use and the specific procedures for incorporating them into 
the analysis. These control parameters are analyzed and evaluated with every designated 
sample group (batch). 

 
The data from each parameter provides the analyst with critical decision making 
information on method performance.  The information is used to determine if corrective 
action is needed to bring the method or the analysis of a specific sample into compliance.   
These evaluations are conducted throughout the course of the analysis.  Each control 
parameter is indicative of a critical control feature.  Failure of a methodological control 
parameter is indicative of either instrument or batch failure.  Failure of a sample control 
parameter is indicative of control difficulties with a specific sample or samples.  
 
Sample Batch.  All samples analyzed in the laboratory are assigned to a designated 
sample batch, which contains all required quality control samples and a defined 
maximum number of field samples that are prepared and/or analyzed over a defined time 
period.  The maximum number of field samples in the batch is 20.  Accutest has 
incorporated the NELAP batching policy as the sample-batching standard.  This policy 
incorporates the requirement for blanks and spiked blanks as a time based function as 
defined by NELAP.  Accordingly, the specified time period for a sample batch is 24 
hours.  Matrix spike/matrix spike duplicate, matrix spikes and duplicates are defined as 
sample frequency based functions and may be applied to several batches until the 
frequency requirement has been reached.  A matrix spike/matrix spike duplicate, matrix 
spikes and/or duplicate is required every 20 samples. 
 
Client criteria that defines a batch as a time based function which includes a matrix 
spike/matrix spike duplicates as a contractual specification will be honored. The typical 
batch contains a blank and a laboratory control sample (LCS or spiked blank). Batch 
documentation includes lot specifications for all reagents and standards used during 
preparation of the batch. 
 

12.2 Methodological Control Parameters and Corrective Action.  Prior to the analysis of 
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field samples the analyst must determine that the method is functioning properly.  
Specific control parameters indicate whether critical processes meet specified 
requirements before continuing with the analysis. Method specific control parameters 
must meet criteria before sample analysis can be conducted.  Each of these parameters is 
related to processes that are under the control of the laboratory and can be adjusted if out 
of control.  
 
Method Blank.  A method blank is analyzed during the analysis of any field sample.  The 
method blank is defined as a sample.  It contains the same standards (internal standards, 
surrogates, matrix modifiers, etc.) and reagents that are added to the field sample during 
analysis, with the exception of the sample itself.  If the method blank contains target 
analytes(s) at concentrations that exceed method or client requirements (typically defined 
as method detection limit or reporting limit concentrations), the source of contamination 
is investigated and eliminated before proceeding with sample analysis.  Systematic 
contamination is documented for corrective action and resolved following an analysis of 
consecutive blanks or system performance checks until contamination is corrected.  In 
specific cases, contamination detected in the method blank may be acceptable if the 
concentrations do not exceed regulatory limits or client defined reporting limits. 
 
Laboratory Control Samples (LCS or Spiked Blanks).  A laboratory control sample 
(spiked blank or commercially prepared performance evaluation sample) is analyzed 
along with field samples to demonstrate that method accuracy is within acceptable limits.  
These spike solutions may be from different sources than the sources of the solutions 
used for method calibration depending upon the method requirements.  The performance 
limits are derived from published method specifications or from statistical data generated 
from the analysis of laboratory method performance samples.  Spiked blanks are blank 
matrices (reagent water or clean sand) spiked with target parameters and analyzed using 
the same methods used for samples.  Accuracy data is compared to laboratory derived 
limits to determine if the method is in control.  Laboratory control samples (LCS) are 
commercially prepared spiked samples in an inert matrix.  Performance criteria for 
recovery of spiked analytes are pre-established by the commercial entity preparing the 
sample.  The sample is analyzed in the laboratory as an external reference.  
 
Accuracy data is compared to the applicable performance limits.  If the spike accuracy 
exceeds the performance limits, corrective action, as specified in the SOP for the method 
is performed and verified before continuing with field sample analysis.  In some cases, 
decisions are made to continue with sample analysis if performance limits are exceeded, 
provided the unacceptable result has no negative impact on the sample data. 
  
Marginal exceedence (ME) values are calculated for methods containing more than 
eleven (11) targeted analytes.  The ME is calculated as + 4 standard deviations about the 
mean.  MEs are considered for multi-analyte methods because of the increasing 
likelihood of an LCS failure as the number of analytes in the method increase.  The 
number of allowable MEs is based on the number of target analytes in the method.  
Analytes that regularly fall into the ME category are treated as systematic problems, 
which are resolved using established trend monitoring and corrective action procedures. 
 
Blanks and spikes are routinely evaluated before samples are analyzed.  However, in 
situations where sample analysis is performed using an autosampler, they may be 
evaluated after sample analysis has occurred.  If the blanks and spikes do not meet 
criteria, sample analysis is repeated. 
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Proficiency Testing.  Proficiency test samples (PTs) are single or double blind spikes, 
introduced to the laboratory to assess method performance.  PTs may be introduced as 
double blinds submitted by commercial clients, single or double blinds from regulatory 
agencies, or internal blinds submitted by the QA group. 
 
A minimum of two single blind studies must be performed each year for every parameter 
in aqueous and solid matrices for each field of testing for which the laboratory maintains 
accreditation.  Proficiency samples must be purchased as blinds from an NIST/NVLAP 
accredited vendor.  Data from these studies are provided to the laboratory by the vendor 
and reported to accrediting agencies.  If unsatisfactory performance is noted, corrective 
action is performed to identify and eliminate any sources of error.   A new single blind 
must be analyzed if required to demonstrate continuing proficiency.   
 
PT samples performed for accrediting agencies or clients, which do not meet performance 
specifications, require a written summary that documents the corrective action 
investigation, findings, and corrective action implementation. 
 
Single or double blind proficiency test samples may be employed for self-evaluation 
purposes.  Data from these analyses are compared to established performance limits.  If 
the data does not meet performance specifications, the system is evaluated for sources of 
acute or systematic error.  If required, corrective action is performed and verified before 
initiating or continuing sample analysis. 
 
Analysis of Proficiency Samples must be performed in the same manner as client 
samples.  Proficiency samples may not receive special treatment.   
 
Trend Analysis for Control Parameters. The quality assurance staff is responsible for 
continuous analytical improvement through quality control data trend analysis.  Accuracy 
data for spiked parameters in the spiked blank are statistically evaluated daily for trends 
indicative of systematic problems.  Data from LCS parameters and surrogates are pooled 
on a method, matrix, and instrument basis. This data is evaluated by comparison to 
existing control and warning limits.  Trend analysis is performed automatically as 
follows: 
 
• Any point outside the control limit 
• Any three consecutive points between the warning and control limits 
• Any eight consecutive points on the same side of the mean. 
• Any six consecutive points increasing or decreasing 
 
The results of the trend analysis are printed daily for supervisory evaluation prior to 
sample analysis.  Trends that indicate the potential loss of statistical control are further 
evaluated to determine the impact on data quality and to determine if corrective action is 
necessary.  If corrective action is indicated, the supervisor informs the analysts of the 
corrective actions to be performed.  Return to control is demonstrated before analysis 
resumes. 
 
Non-Conformance Tracking.  QA generates a spreadsheet detailing all QC failures on a 
regular basis.  The spreadsheet is generated to include a specified period of time.  The 
spreadsheet is evaluated for any significant QC trends, which are entered into the 
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corrective action system for resolution. 
 

12.3 Sample Control Parameters and Corrective Action.  The analysis of samples can be 
initiated following a successful demonstration that the method is operating within 
established controls.  Additional controls are incorporated into the analysis of each 
sample to determine if the method is functioning within established specifications for 
each individual sample.  Sample QC data is evaluated and compared to established 
performance criteria.  If the criteria are not achieved the method or the SOP specifies the 
corrective action required to continue sample analysis.  In many cases, failure to meet QC 
criteria is a function of sample matrix and cannot be remedied.  Each parameter is 
designed to provide quality feedback on a defined aspect of the sampling and analysis 
episode. 
 
Duplicates.  Duplicate sample analysis is used to measure analytical precision.  This can 
also be equated to laboratory precision for homogenous samples.  Precision criteria are 
method dependent.  If precision criteria are not achieved, corrective action or additional 
action may be required.  Recommended action must be completed before sample data can 
be reported. 
 
Laboratory Spikes & Spiked Duplicates.  Spikes and spiked duplicates are used to 
measure analytical precision and accuracy for the sample matrix selected. Precision and 
accuracy criteria are method dependent.  If precision and accuracy criteria are not 
achieved, corrective action or additional action may be required.  Recommended action 
must be completed before reporting sample data. 
 
Serial Dilution (Metals).  Serial dilutions of metals samples are analyzed to determine if 
analytical matrix effects may have impacted the reported data.  If the value of the serially 
diluted samples does not agree with the undiluted value within a method-specified range, 
the sample matrix may be causing interference, which may lead to either a high or low 
bias.  If the serial dilution criterion is not achieved, it must be flagged to indicate possible 
bias from matrix effects. 
 
Post Digestion Spikes.  Digested samples are spiked and analyzed to determine if matrix 
interferences are biasing the results when the pre-digestion spike (matrix spike) recovery 
falls outside the control limits.   It may also be used to determine potential interferences 
per client’s specification. The sample is spiked at the concentration specified in the 
method SOP.  No action is necessary if the post digestion spike is outside of the method 
criteria, unless a preparation problem is suspected with the spike, in which case the post 
digestion spike should be remade and reanalyzed. 
 
Surrogate Spikes (Organics).  Surrogate spikes are organic compounds that are similar 
in behavior to the target analytes but unlikely to be found in nature.  They are added to all 
quality control and field samples to measure method performance for each individual 
sample.  Surrogate accuracy limits are derived from published method specifications or 
from the statistical evaluation of laboratory generated surrogate accuracy data.  Accuracy 
data is compared to the applicable performance limits.  If the surrogate accuracy exceeds 
performance limits, corrective action, as specified in the method or SOP is performed 
before sample data can be reported. 
 
Internal Standards (Organic Methods).  Internal standards are retention time and 
instrument response markers added to every sample to be used as references for 
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quantitation.  Their response is compared to reference standards and used to evaluate 
instrument sensitivity on a sample specific basis.  Internal standard retention time is also 
compared to reference standards to assure that target analytes are capable of being located 
by their individual relative retention time.   
 
If internal standard response criteria are not achieved, corrective action or additional 
action may be required.  The recommended action must be completed before sample data 
can be reported.  
 
If the internal standard retention time criteria are not achieved corrective action or 
additional action may be required.  This may include re-calibration and re-analysis.  
Additional action must be completed before sample data is reported. 
 
Microbiological Quality Control.   Microbiological Quality Control procedures are 
described in detail in the individual analytical standard operating procedures (SOPs) and 
the Microbiological Quality Control SOP .  
  

12.4 Laboratory Derived Quality Control Criteria.  Control criteria for in-house methods and 
client specific modifications that exceed the scope of published methodology are defined 
and documented prior to the use of the method.  The Quality Assurance Officer is 
responsible for identifying additional control criteria needs.  Control parameters and 
criteria, based on best technical judgment are established using input provided by the 
operations staff.  These control parameters and criteria are documented and incorporated 
into the method. 

 
The laboratory-derived criteria are evaluated for technical soundness on spiked samples 
prior to the use of the method on field samples.  The technical evaluation is documented 
and archived by the Quality Assurance Staff. 
 
When sufficient data from the laboratory developed control parameter is accumulated, the 
data is statistically processed and the experimentally derived control limits are 
incorporated into the method.  This process is performed on at least an annual basis.  

 
12.5 Bench Review & Corrective Action.  The bench chemists are responsible for all QC 

parameters.  Before proceeding with sample analysis, they are required to successfully 
meet all instrumental QC criteria.  They have the authority to perform any necessary 
corrective action before proceeding with sample analysis.  Their authority includes the 
responsibility for assuring that departures from documented policies and procedures do 
not occur.   

 
The bench chemists are also responsible for all sample QC parameters.  If the sample QC 
criteria are not achieved, they are authorized and required to perform the method 
specified corrective action before reporting sample data.  

 
12.6 Data Qualifiers.  An alpha character coding system is employed for defining use 

limitations for reported data.  These limitations are applied to analytical data by the 
analyst to clarify the usefulness of the reported data for data user.  Common data 
qualifiers and their definitions are as follows (refer to form QA108 for additional 
qualifiers): 
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Organics. 
 
J: Indicates an estimated value.  Applied to calculated concentrations for tentatively 

identified compounds and qualitatively identified compounds whose concentration is 
below the reporting limit, but above the MDL. 

 
N: Indicates qualitative evidence of a tentatively identified compound whose 

identification is based on a mass spectral library search and is applied to all TIC 
results. 

 
B: Used for analytes detected in the sample and its associated method blank. 
 
E: Applied to compounds whose concentration exceeds the upper limit of the calibration 

range.  
 
Metals and Inorganics. 
 
B:  Applied if the reported concentration value was less than the reporting limit but 

greater than the MDL.  
 

U: Applied if the reading is less than the MDL (or IDL if IDL reporting is being used). 
 

N: Spike sample recovery not within control limits. 
 

*: Duplicate or matrix spike duplicate analysis not within control limits. 
 
12.7 QA Monitoring.  The QA staff conducts a spot review of completed data packages prior 

to client release for specified projects.  This review includes an examination of QC data 
for compliance and trends indicative of systematic difficulties.  If non-conformances are 
detected, the QA staff places an immediate stop on the release of the data and initiates 
corrective action to rectify the situation.  The data package is released when the package 
becomes compliant with all quality requirements.  If compliance is not possible, the data 
is qualified and an appropriate case narrative is generated for inclusion in the data 
package.   

 
If the review reveals trends indicative of systematic problems, QA initiates an 
investigation to determine the cause.  If process defects are detected, a corrective action is 
implemented and monitored for effectiveness.     
 
Additionally, QA must conduct a review of a minimum of 10% of DoD data packages 
annually.  This review may occur prior to release of the data package or may be 
performed on closed projects.     

 
Performance Limits.   The Quality Assurance Officer is responsible for compilation and 
maintenance of all precision and accuracy data used for performance limits.  Quality 
control data for all test methods are accumulated and stored in the laboratory information 
management system (LIMS).  Parameter specific QC data is extracted annually and 
statically processed to eliminate outliers and develop laboratory specific warning limits 
and control limits.  The new limits are reviewed and approved by the supervisory staff 
prior to their use for data assessment.  The new limits are used to evaluate QC data for 



 Page 50 3/6/2013 

 50

compliance with method requirements for a period of one year.   Laboratory generated 
limits appear on all data reports.  
 

12.8 Data Package Review.  Accutest employs multiple levels of data review to assure that 
reported data has satisfied all quality control criteria and those client specifications and 
requirements have been met.  Each production department has developed specific data 
review procedures, which must be completed before data is released to the client. 
 
Analytical Review.  The analyst conducts the primary review of all data.  This review 
begins with a check of all instrument and method quality control and progresses through 
sample quality control, concluding with a check to assure that the client’s requirements 
have been executed.  Analyst checks focus on a review of qualitative determinations and 
checks of precision and accuracy data to verify that existing laboratory criteria have been 
achieved.  Checks at this level may include comparisons with project specific criteria if 
applicable.  The analyst has the authority and responsibility to perform corrective action 
for any out-of-control parameter or nonconformance at this stage of review. 
 
Analysts who have met the qualification criteria for the method in use perform secondary, 
peer level data reviews.  Analyst qualification requirements include a valid demonstration 
of capability and demonstrated understanding of the method SOP.  Section supervisors 
may perform secondary review in-lieu of a peer review. Supervisors review 100% of the 
data produced by their department.  It includes a check of all manual calculations; an 
accuracy check of manually transcribed data from bench sheets to the LIMS, a check of 
calibration and continuing calibration, a check of all QC criteria and a comparison of the 
data package to client specified requirements. Also included are checks to assure the 
appropriate methodology was applied and that all anomalous information was properly 
flagged for communication in the case narrative.  Supervisors have the authority to reject 
data and initiate re-analysis, corrective action, or reprocessing. 
 
The Client Services staff performs a full tertiary review of the data package following its 
assembly by the administrative assistant.  This review includes an evaluation of QC data 
against acceptance criteria and a check of the data package contents to assure that all 
analytical requirements and specifications were executed. 
 
All laboratory data requiring manual entry into LIMS system is double-checked by the 
analysts performing initial data entry and the section supervisor.  Verification of 
supervisory review is indicated on the raw data summary by the supervisor’s initials and 
date. 
 
Electronic data that is manually edited at the bench by the primary analyst is 
automatically flagged by the instrument data system indicating an override by the analyst.  
All manual overrides must be verified and approved by a supervisor who initials and 
dates all manual changes. 
 
Hard copies of manually integrated chromatographic peaks are printed that clearly depict 
the manually drawn baseline.  The hard copy is reviewed and approved by the section 
supervisor (initialed and dated) and included in the data package of all full tier reports or 
the archived batch records of commercial report packages. 
 
A manager or supervisor only has permission to edit electronic data that has been 
committed to the LIMS.   These edits may be required if needs for corrections are 
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indicated during the final review.  A GALP audit record for all electronic changes in the 
LIMS is automatically appended to the record. 
 
Report Generation Review.  For full deliverable or certain designated projects the 
report generation group reviews all data and supporting information delivered by the 
laboratory for completeness and compliance with client specifications.  Missing 
deliverables are identified and obtained from the laboratory.  The group also reviews the 
completed package to verify that the delivered product complies with all client 
specifications.  Non-analytical defects are corrected before the package is sent to the 
client.  The Report Generation staff performs QA review of the packages, and works 
closely with the QA department.  
 
Quality Assurance Review. Spot-check reviews are performed by the Quality Assurance 
Officer.  This review focuses on all elements of the deliverable including the client’s 
specifications and requirements, analytical quality control, sample custody 
documentation and sample identification.  QA reviews at this step in the production 
process are geared towards systematic process defects, which require procedural changes 
to effect a corrective action.  However, if defects are identified that can be corrected prior 
to data release, the QA officer returns the package to the laboratory for corrective action.  
The QA officer is responsible for overall quality control coordination for the laboratory. 
 
Data Reporting. Analytical data is released to clients following a secondary review by 
the Department Manager.  Data release at this stage of the process is limited to electronic 
information, which is released to clients through a secure, encrypted, password protected, 
Internet connection.  

 
Hard copy data is compiled by the administrative assistant or project manager/quality 
assurance and assembled into the final report.  The report is sent to the client following 
review by the Laboratory Director (and sometimes QA). 
 
Results which exceed the maximum contaminant levels (MCLs) or reportable 
concentrations are reported to the client within 24 hours of obtaining valid (reviewed and 
approved) data. Quality Assurance prints out a report from LIMS daily detailing any 
MCL or reportable concentration exceedences.  The Client Service Representative, Lab 
Manager, or Quality Assurance may report the results to the client.  
 
All data reports include specified information, which is required to identify the report and 
its contents.  This information includes a title, name and address of the laboratory, a 
unique report number, total number of pages in the report, clients name and address, 
analytical method identification, arriving sample condition, sample and analysis dates, 
test results with units of measurement, authorized signature of data release, statement of 
applicability, report reproduction restrictions and NELAC requirements certification.      
 
Below is a description of the contents of a report: 
 
A cover page is included in all analytical reports.  This cover page includes: 

 
• Client and Project names 
• Accutest job number 
• Sampling date 
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• Address to which the report is to be sent 
• Total number of pages 
• Lab Director Signature 
• Client service contact 
• NELAC logo 
• Certifications and associated certification/accreditation numbers  
 
Several types of data package formats are reported by the laboratory including but not 
limited to results only, results and QC summaries, and full deliverable data packages 
which include results, narrative, COC, QC summaries, calibration summaries, and all 
associated raw instrument data and applicable client correspondence.   Different state 
packages (which require specialized data packages) may also be reported such as the MA 
DEP MCP data package and the CT DEP RCP data package which include results, 
narrative, COC, QC summaries, and applicable state forms.  For the MA DEP, current 
certification information is provided with the data package.  Data that does not conform 
to the requirements of the applicable party is footnoted appropriately.  
  
All data packages include the following information: 
 
• Cover page 
• Sample summary 
• Chain of custody (COC) 
• Results page 

 
The Results page includes the following information (where available): 
 
• Client sample ID 
• Lab sample ID 
• Matrix 
• Analytical method 
• Sample and receipt dates 
• Project name 
• File ID 
• Batch number 
• Dilution factor 
• Prep and analytical dates 
• Compound name and CAS number 
• Unit of measurement 
• Result 
• Reporting limit 
• Method detection limit (upon request) 
• Qualifier Definitions 

 
Additional data may be also be reported per client/program and the above list may not be 
inclusive.  
 

12.9 Electronic Data Reduction.  Raw data from sample analysis is entered into the laboratory 
information management system (LIMS) using automated processes or manual entry.  
Final data processing is performed by the LIMS using procedures developed by the 
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Company. 
 

All LIMS programs are tested and validated prior to use to assure that they consistently 
produce correct results. The Information Technology Staff performs software validation 
testing.  The testing procedures are documented in an SOP.  Software programs are not 
approved for use until they have demonstrated that they are capable of performing the 
required calculations.  
 

12.10 Representativeness.  Data representativeness is based on the premise that qualitative and 
quantitative information developed for field samples is characteristic of the sample that 
was collected by the client and analyzed in the laboratory.  The laboratory objective for 
representativeness defines data as representative if the criteria for all quality parameters 
associated with the analysis of the sample are achieved.     

 
12.11 Comparability.  Analytical data is defined as comparable when data from a sample set 

analyzed by the laboratory is representatively equivalent to other sample sets analyzed 
separately regardless of the analytical logistics.  The laboratory will achieve 100% 
comparability for all sample data which meets the criteria for the quality parameters 
associated with its analysis using the method requested by the client. 

 
 
13.0 CORRECTIVE ACTION SYSTEM 

 
Requirement.   The laboratory employs polices and procedures for correcting defective 
processes, systematic errors, and quality defects enabling the staff to systematically 
improve product quality.  The system includes procedures for communicating items 
requiring corrective action to responsible individuals, corrective action tracking 
procedures, corrective action documentation, monitoring of effectiveness, and reports to 
management. The system is fully documented in a standard operating procedure.  
Individual corrective actions and responses are documented in a dedicated database. 

 
13.1 Procedure.  Corrective action is the step that follows the identification of a process 

defect.  The type of defect determines the level of documentation, communication, and 
training necessary to prevent re-occurrence of the defect or non-conformance. The formal 
system is maintained by the quality assurance department. Operations management is 
responsible for working within the system to resolve identified deficiencies.  

 
Routine Corrective Action.  Routine corrective action is defined as the procedures used 
to return out of control analytical systems back to control.  This level of corrective action 
applies to all analytical quality control parameters or analytical system specifications.   

 
Bench analysts have full responsibility and authority for performing routine corrective 
action.  The resolution of defects at this level does not require a procedural change or 
staff re-training.  The analyst is free to continue work once corrective action is complete 
and the analytical system has been returned to control.  Documentation of routine 
corrective actions is limited to logbook comments for the analysis being performed.   
 
Process Changes.  Corrective actions in this category require procedural modifications.  
They may be the result of systematic defects identified during audits, the investigation of 
client inquiries, failed proficiency tests, product defects identified during data review, or 
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method updates.  Resolution of defects of this magnitude requires formal identification of 
the defect, development and documentation of a corrective action plan, and staff training 
to communicate the procedural change. 
 
Technical Corrective Action.  Technical corrective action encompasses routine 
corrective action performed by bench analysts for out of control systems and corrective 
actions performed for data produced using out of control systems.  Technical corrective 
action for routine situations is conducted using the procedures detailed above. 
 
Non-routine corrective actions apply to situations where the bench analysts failed to 
perform routine corrective action before continuing analysis.  Supervisors and 
Department Managers perform corrective action in these situations.  Documentation of all 
non-routine corrective actions is performed using the corrective action system.    
 
Sample re-analysis is conducted if sufficient sample and holding time remain to repeat 
the analysis using an in-control system.  If insufficient sample or holding time remains, 
the data is processed and qualifiers applied that describe the out of control situation.  The 
occurrence is further documented in the case narrative and in the corrective action 
response.  The corrective action must include provisions for retraining the analysts who 
failed to perform routine corrective action.       

 
13.2 Documentation & Communication.  Routine corrective actions are documented as part 

of the analytical record.  Notations are made in the comments section of the analytical 
chronicle or data sheet detailing the nonconformance and corrective action.  Continuation 
of the analysis indicates that return to control was successful. 
 
Corrective actions for process changes are documented, tracked and monitored for 
effectiveness.  Supervisors or senior staff members may initiate corrective actions by 
generating a corrective action using the corrective action database application.   
 
The corrective action database is an Access application.  The initiator generates the 
corrective action investigation form, which is documented, tracked, distributed to 
responsible parties and archived through the application.  The application assigns a 
tracking number initiation data and due date to each corrective action initiated and copies 
the corrective action form to the corrective action database.   An E-mail message 
containing the form is automatically distributed to the responsible parties for resolution.  

 
The responsible party identifies the root cause of the defect, initiates the immediate fix 
and develops and implements the procedural change.  Existing documentation such as 
SOPs are edited to reflect the change.  The affected staff is informed of the procedural 
change through a formal training session (as applicable).  The training is documented and 
copies are placed into individual training files.  The corrective action form is completed 
by the responsible party and returned to the QA staff via e-mail using the database 
application. 
 
Initial and completed corrective action forms are maintained in the corrective action 
database.  This entire database is backed-up and archived daily.  The corrective action 
tracking form is maintained as an active report in the database.   
 
Monitoring.  The QA Staff monitors the implemented corrective action until it is evident 
that the action has been effective and the defect has been eliminated.  The corrective 
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action database is updated by QA to reflect closure of the corrective action.  The QA staff 
assigns an error code to the corrective action for classification of the type of errors being 
committed. Additional monitoring of the corrective action is conducted during routine 
laboratory audits. 
 
If QA determines that the corrective action response has not effectively remedied the 
deficiency, the process continues with a re-initiation of the corrective action.  Corrective 
action continues until the defect is eliminated.  If another procedural change is required, it 
is treated as a new corrective action, which is documented and monitored using 
established procedures. 
 
Client Notification.  Defective processes, systematic errors, and quality defects, detected 
during routine audits may have negative impacts on data quality.  In some cases, data that 
has been released to clients may be affected.  If defective data has been released for use, 
Accutest will notify the affected clients of the defect and provide specific details 
regarding the magnitude of the impact to their data.  
 
Corrective Action Code Definitions.   
 
A = Analytical Error (an error involving analytical results such as not-acceptable PT 
result, compound mis-identification, incorrect result, etc.) 
 
O = Omission Error (an error involving an inadvertent omission of a procedure or 
documentation).  
 
R = Random Error (an error that is random in nature and not likely to re-occur). 
 
S = Systemic (an error that is caused by a defect to the system) 
 
T = Training (an error that is caused by a lack of or need for training) 
 
N = No error identified 
 

13.3 Management of Change 
 
Management and Control of Change is intended to ensure that all major laboratory 
procedural changes affecting any aspect of the laboratories operation are reviewed and 
approved by the appropriate management staff before the proposed change is 
implemented.  Supporting documentation for changes is maintained on file.  
 
Major changes to laboratory procedures are documented throughout the change period.  
The initiator of the change documents the need for the change, which is forwarded to the 
Lab Director for approval.  The approved form is returned to the initiator of the change 
request, who is responsible for planning, implementing, and monitoring the change.  Prior 
to implementation, the initiator is responsible for communicating the change to the 
affected staff.  All training and procedural changes are documented in individual training 
files. 
 
Refer to the Management of Change SOP (MQA233) for system details. 
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13.4 Preventative Action 
 
Needed improvement and potential sources of nonconformances, either technical or 
concerning the quality system are identified by preventative actions.   Preventative 
actions include internal audits, instrument maintenance, data review, participation in 
Proficiency Testing (PT) studies, Trending Analysis, and any other action which is used 
to prevent potential non-conformance.   

 
 
14.0 PROCEDURES FOR EXECUTING CLIENT SPECIFICATIONS 
 

Requirement.  Systems have been established for evaluating and processing client 
specifications for routine and non-routine analytical services.  The systems enable the 
client services staff to identify, evaluate, and document the requested specifications to 
determine if adequate resources are available to perform the analysis.  The system 
includes procedures for communicating the specifications to the laboratory staff for 
execution and procedures for verifying the specifications have been executed.   

 
14.1 Client Specific Requirements.  The Laboratory Director or Client Services (project 

manager) are the primary contacts for clients requesting laboratory services.  Client 
specifications are communicated using several mechanisms.   The primary source of 
information is the client’s quality assurance project plan (QAPP) which details analytical 
and quality control specifications for the project.  In the absence of a QAPP, projects 
specifications can also be communicated using contracts, letters of authorization, or 
letters of agreement, which may be limited to a brief discussion of the analytical 
requirements and the terms and conditions for the work.  These documents may also 
include pricing information, liabilities, scope of work, in addition to the analytical 
requirements.  QAPPs include detailed analytical requirements and data quality 
objectives, which supersede those found in the referenced methods.  This information is 
essential to successful project completion. 

 
 All client specifications are reviewed by QA.  A memo describing any exceptions or 

alternative methods is generated by QA and provided to Client Services for submittal to 
the client.   The review memo is maintained by QA under the specific client file. 

 
 The managerial and client services staff provides additional assistance to clients who are 

unsure of the specifications they need to execute the sampling and analysis requirements 
of their project.  They provide additional support to clients who require assistance in 
results interpretation as needed, provided they possess the expertise required to render an 
opinion.   

 
 The Laboratory Director or project manager is responsible for obtaining project 

documents, which specify the analytical requirements.  Following an initial evaluation, 
copies are distributed to the QA Officer and the appropriate departmental managers for 
review and comment. The original QAPP is numbered with a document control number 
and filed in a secure location. 
 

14.2 Requirements for Non-Standard Analytical Specifications.   Client requirements that 
specify departures from documented policies, procedures, or standard specifications must 
be submitted to Accutest in writing.  These requirements are reviewed and approved by 
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the technical staff before the project is accepted.  Once accepted, the non-standard 
requirements become analytical specifications, which follow the routine procedure for 
communicating client specifications. Departures from documented policies, procedures, 
or standard specifications that do not follow this procedure are not permitted.  

 
14.3 Evaluation of Resources. A resource evaluation is completed prior to accepting projects 

submitted by clients.  The evaluation is initiated by the Lab Director or project manager 
who communicates the logistical requirements of the project to the appropriate managers.  
Logistical specifications for new projects are summarized in writing for evaluation by the 
affected departments or discussed during the weekly manager’s meeting.  The 
specifications are evaluated by the department manager from a scheduling and hardware 
resources perspective.  The project is not accepted unless the department managers have 
the necessary resources to execute the project according to client specifications. 

 
 
14.4 Documentation.  
 

New projects are initiated by the Client Services department.  All of the information 
needed to correctly enter the specifications for each client sample into the laboratory 
information management system (LIMS) is obtained by client services.  This information 
includes data reporting requirements, billing information; data turnaround times, QA 
level, state of origin, and comments for detailing project specific requirements. This 
information is obtained prior to sample arrival and login. 

 
Sample receipt triggers project creation and the login process.  The information on the 
sample supply requisition form and the chain of custody is entered into the LIMS 
immediately prior to logging in the first sample.  The sample supply requisition form may 
be accompanied by a quotation, which details the analytical product codes and sample 
matrices.  These details are entered into the LIMS during login. 
 
Special information is distributed to the laboratory supervisors and login department in 
electronic or hardcopy format upon project setup.  All, project specific information is 
retained by the administrative assistant in a secure file.  The project manager maintains a 
personal telephone log, which details conversations with the client regarding the project. 
 
Quality Assurance prepares a summary sheet (may be a PDF of the requirement table or a 
manually-prepared spreadsheet) that details the client specific analytical or QC 
requirements for each test.   The special requirements are communicated to the analyst in 
the comments field of the LIMS.  Client specific analytical or QC requirements are 
located on the QA server, and are accessible to all analysts.  
 

14.5 Communication. A pre-project meeting is held between the Lab Director, project 
manager, and the operations managers to discuss the specifications described in the 
QAPPs, contract, and/or related documents.  Project logistics are discussed and finalized 
and procedures are developed to assure proper execution of the client’s analytical 
specifications and requirements.  Questions, raised in the review meeting, are discussed 
with the client for resolution.  Exceptions to any requirements, if accepted by the client, 
are documented and incorporated into the QAPP or project documentation records. 

 
Non-standard specifications for individual clients are documented in the LIMS at the 
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client account level or program level.  Simple specifications are documented as 
comments for each project.  Once entered into the LIMS, these specifications become 
memorialized for all projects related to the client account. 
 
Client specifications are detailed in the Client Technical Specifications folder on the QA 
server (write-protected).  Each client technical specification is stored separately under its 
own folder.  Depending on the complexity of the specifications – these specifications may 
be further broken down for each department.  The analysts are directed for follow a client 
specification by comments documented in the LIMS during login, and all analysts are 
trained on the use of this system.   QA is responsible for updating the Client Technical 
Specifications folder as needed.   
 

14.6 Operational Execution. A work schedule is prepared for each analytical department on a 
daily basis.  Analytical specifications from recently arrived samples have now been 
entered into the LIMS database.  The database is sorted by analytical due date and 
holding time into product specific groups.  Samples are scheduled for analysis by due 
date and holding time.  The completed schedule, which is now defined as a work list, is 
printed.  The list contains the client requested product codes and specifications required 
for the selected sample(s).  Special requirements are communicated to the analyst using 
the comments section or relayed through verbal instructions provided by the supervisor.  
The bench analyst assumes full responsibility for performing the analysis according to the 
specifications printed on the work sheet. 

 
14.7 Verification. Prior to the release of data to the client, laboratory section managers and the 

report generation staff review the report and compare the completed product to the client 
specifications documentation to assure that all requirements have been met.  Project 
managers perform a spot check of projects with unique requirements to assure that the 
work was executed according to specifications. 
 

 
15.0 CLIENT COMPLAINT RESOLUTION AND DATA INQUIRY PROCEDURE 

 
Requirement.  The laboratory follows a formal system for managing and reconciling 
client complaints and data inquiries.  The system includes procedures for documenting 
client complaints/data inquiries and communicating the complaint or inquiry to the 
appropriate department for resolution.  The system also includes a quality assurance 
evaluation to determine if the complaint is related to systematic defects requiring process 
changes.  
  

15.1 Procedure.  Client complaints or inquiries are communicated to the Laboratory Director, 
Laboratory Manager, client services representative, quality assurance staff, or senior 
management staff for resolution.  QA retains the responsibility for documentation and 
communicating the nature of the complaint to the responsible department(s) for 
resolution.   QA uses the Data Inquiry application for documentation and resolution 
tracking.  The responsible party addresses the complaint.  The resolution is 
communicated to quality assurance (QA) or documented in the application, and the 
originator for communication to the client.  QA reviews the complaint/inquiry and 
resolution to determine if systematic defects exist. If systematic defects are present, QA 
initiates a corrective action for the responsible party who develops and implements a 
response that eliminates the defect. 



 Page 59 3/6/2013 

 59

 
15.2 Documentation. Client’s complaints/inquiries are documented by the individual 

receiving the complaint using a telephone conversation log or by receipt of an email or 
letter.  The complaint is distributed to all appropriate parties, and always the Lab 
Director.  Documentation of the complaint is filed with the Quality Assurance Officer (in 
the application), and/or may be filed with the project (as applicable), Lab Director, or 
project manager.  

 
15.3 Corrective Action.  Responses to complaints are required from the responsible party or 

QA.  At a minimum, the response addresses the query and provides an explanation to the 
complaint.  Formal corrective action may focus on the single issue expressed in the 
complaint.  Corrective action may include reprocessing of data, editing of the initial 
report, and re-issue to the client.  If the QA review indicates a systematic error, process 
modification is required.  The defective process at the root of the complaint is changed.  
SOPs are either created or modified to reflect the change.  The party responsible for the 
process implements process changes. 

 
QA Monitoring.  Process changes, implemented to resolve systematic defects, are 
monitored for effectiveness by QA.  If monitoring indicates that the process change has 
not resolved the defect, QA works with the department management to develop and 
implement an effective process.  If monitoring indicates that the defect has been resolved, 
monitoring is slowly discontinued and the corrective action is closed.  Continued 
monitoring is incorporated as an element of the annual system audit. 
 

 
16.0 CONTROL OF NONCONFORMING PRODUCT 
 

Requirement:  Policies and procedures have been developed and implemented that 
describe the procedures employed by the laboratory when any aspect of sample analysis 
or data reporting do not conform to established procedures or client specifications.  These 
procedures include steps to ensure that process defects are corrected and affected work is 
evaluated to assess its impact to the client. 
 
Procedure.  Nonconforming product is identified through routine internal review and 
audit practices or through client inquiry.  The individuals who identify the 
nonconformance or receiving a nonconformance inquiry immediately inform the 
Laboratory Director and the Quality Assurance Officer.  The Laboratory Director initiates 
an evaluation of the nonconformance through the Quality Assurance Department and 
takes full responsibility for managing the process and identifying the course of action to 
take, initiating corrective action and mitigating the impact of the nonconformance to the 
client. 
  

16.1 Corrective Action.  The outcome of the evaluation dictates the course of action.  This 
includes client notification when the quality of data reported has been impacted and may 
also include corrective action if applicable.  Immediate corrective action is performed 
using the procedures specified in Accutest SOP MQA234.  However, additional action 
may be required including cessation of analysis and withholding and or recalling data 
reports. If the evaluation indicates that nonconforming data may have been issued to 
clients, the client is immediately notified and data may be recalled.   If work has been 
stopped because of a nonconformance, the Laboratory Director is the only individual 
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authorized to direct a resumption of analysis. 
 
Nonconformance caused by systematic process defects require retraining of the personnel 
involved as an element of the corrective action solution.   
 

 
17.0 CONFIDENTIALITY PROTECTION PROCEDURES 

 
Requirements:  Policies and procedures have been developed to protect client data from 
release to unauthorized parties or accidental release of database information through 
accidental electronic transmission or illegal intrusion.   These policies have been 
communicated to clients and staff.  Electronic systems are regularly evaluated for 
effectiveness.   
 

17.1 Client Anonymity.  Information related to the Company’s clients is granted to employees 
on a “need to know” basis.  An individual’s position within the organization defines his 
“need to know”.  Individuals with “need to know” status are given password access to 
systems that contain client identity information and access to documents and document 
storage areas containing client reports and information.  Access to client information by 
individuals outside of the Company is limited to the client and individuals authorized by 
the client.   

 
Individuals outside of the Company may obtain client information through subpoena 
issued by a court of valid jurisdiction.  Clients are informed when subpoenas are received 
ordering the release of their information. 
 
Client information may be released directly to regulatory agencies without receiving 
client authorization under specified circumstances.  These circumstances require that the 
regulatory agency have statutory authority under the regulations for laboratory 
certification and that Accutest’s operations fall under the purview of the regulation.  In 
these situations, Accutest will inform the client of the regulatory agencies request for 
information pertaining to his data and proceed with the delivery of the information to the 
regulatory agency.       

 
17.2 Documents.  Access to client documents is restricted to employees in need to know 

positions.  Copies of all client reports are stored in secure electronic archives with 
restricted access.  Reports and report copies are distributed to individuals who have been 
authorized by the client to receive them.  Data reports or data are not released to third 
parties without verbally expressed or written permission from the client. 

 
17.3 Electronic Data. 

 
Database Intrusion.  Direct database entry is authorized for employees of Accutest only 
on a need to know basis.  Entry to the database is restricted through a user specific 
multiple password entry system.  Direct access to the database outside of the facility is 
possible through a dial-up connection.  A unique password is required for access to the 
local area network.  A second unique password is required to gain access to the database.  
The staff receives read or write level authorization on a hierarchical privilege basis. 
 
Internet Access.  Access to client information is through an HTTP Web application only.  
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It does not contain a mechanism that allows direct access to the database.  Clients can 
gain access to their data only using a series of Accutest assigned client and user specific 
passwords.  The viewable data, which is encrypted during transmission, consists of an 
extraction of database information only. 
 
Client Accessibility.  Accessibility to client data delivered via electronic means follows 
strict protocols to insure confidentiality.  Clients accessing electronic data are assigned a 
company account.  The account profile, which is established by the MIS staff, grants 
explicit access to specific information pertaining to the client’s project activity.  
Passwords are assigned on an individual basis within a client account.  These accounts 
can be activated or deactivated by the MIS staff only.           

 
17.4 Information Requests.   
 
 Client specific data or information is not released to third parties without verbally 

expressed or written permission from the client.  Written permission is required from 
third parties, who contact the Company directly for the release of information.  Verbal 
requests will be honored only if they are received directly from the client.  These requests 
must be documented in a record of communication maintained by the authorized 
recipient. 

 
 
17.5 Transfer of Records.  Archived data, which has previously been reported and transmitted 

to clients, is the exclusive property of Accutest Laboratories.  In the event of a cessation 
of business activities due to business failure or sale, The Company’s legal staff will be 
directed to arrange for the final disposition of archived data. 

 
The final disposition of archived data will be accomplished using the approach detailed in 
the following sequence: 
 
1. All data will be transferred to the new owners for the duration of the required 

archive period as a condition of sale. 
 
2. If the new owners will not accept the data or the business has failed, letters will 

be sent to clients listed on the most recent active account roster offering them the 
option to obtain specific reports (identified by Accutest Job Number) at their own 
expense. 

 
3. A letter will be sent to the NELAC accrediting authority with organizational 

jurisdiction over the company offering them the option to obtain all unclaimed 
reports at their own expense. 

 
4. All remaining archived data will be recycled using the most expedient means 

possible. 
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18.0 QUALITY AUDITS AND SYSTEM REVIEWS 
 

Requirement:  The quality assurance group conducts regularly scheduled audits of the 
laboratory to assess compliance with quality system requirements, technical requirements 
of applied methodology, and adherence to documentation procedures.  The information 
gathered during these audits is used to provide feedback to senior management and 
perform corrective action where needed for quality improvement purposes. 
    

18.1 Quality System Reviews.  Quality system reviews are performed annually by the Quality 
Assurance Officer and presented to the Laboratory Director and Quality Assurance 
Director.  In this review, the laboratory is evaluated for compliance with the laboratory 
Quality Systems Manual (QSM) and the quality system standards of the National 
Environmental Laboratory Accreditation Conference.  Findings, which indicate non-
compliance or deviation from the QSM, are flagged for corrective action.  Corrective 
actions require either a return to compliance or a plan change to reflect an improved 
quality process.  The Quality Assurance Officer is responsible for making and 
documenting changes to the QSM.  These changes are reviewed by the Corporate Quality 
Assurance and Laboratory Director prior to the approval of the revised system.  The 
Quality Systems Manual is reviewed (for accuracy and adequacy) and updated (as 
necessary) by the Quality Assurance staff on at least an annual basis.  This review is 
documented by the dated signatures of the Laboratory Director, Laboratory Manager, 
Quality Assurance Officer, and Technical Directors.   Minor revisions may be 
accomplished by attaching an addendum in lieu of creating a new version of the 
document.  Major revisions should result in a new version of the document.  

 
18.2 Quality System Audits.  Quality system audits are conducted to evaluate the effectiveness 

and laboratory compliance with individual quality system elements.  These audits are 
conducted on an established schedule.  Audit findings are documented and communicated 
to the management staff and entered into the corrective action system for resolution.  If 
necessary, retraining is conducted to assure complete understanding of the system 
requirements. 

 
18.3 Test Method Assessments. Test Method Assessments are performed throughout the year 

following an established schedule. Selected analytical procedures are evaluated for 
compliance with standard operating procedures (SOPs) and method requirements.  If non-
conformances exist, the published method serves as the standard for compliance.  SOPs 
are edited for compliance if the document does not reflect method requirements.  
Analysts are trained to the new requirements and the process is monitored by quality 
assurance.  Analysts are retrained in method procedures if an evaluation of bench 
practices indicates non-compliance with SOP requirements. 

 
18.4 Documentation Audits.  Documentation audits are conducted as needed.  This audit 

includes a check of measurement processes that require manual documentation.  It also 
includes checks of data archiving systems and a search to find and remove any inactive 
versions of SOPs that may still be present in the laboratory and being accessed by the 
analysts.  Non-conformances are corrected on the spot.  Procedural modifications are 
implemented if the evaluation indicates a systematic defect.   
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18.5 Corrective Action Monitoring.  Defects or non-conformances that are identified during 
client or internal audits are documented in the corrective action systems and corrected 
through process modifications and/or retraining.  Once a corrective action has been 
designed and implemented, it is monitored for compliance on a regular basis by the QA 
staff.  Spot corrections are performed if the staff is not following the new procedure.  
Monitoring of the corrective action continues until satisfactory implementation has been 
verified. 

 
18.6 Preventive Action.  Laboratory systems or processes, which may be faulty and pose the 

potential for nonconformances, errors, confusing reports or difficulties establishing 
traceability may be identified during internal audits.  These items are highlighted for 
systematic change using the corrective action system and managed to resolution using the 
procedures for corrective action identified in the SOP MQA234.    

 
18.7 Client Notification.  Defective processes, systematic errors, and quality defects, detected 

during routine audits may have negative impacts on data quality.  In some cases, data that 
has been released to clients may be affected.  If defective data has been released for use, 
Accutest will notify the affected clients of the defect and provide specific details 
regarding the magnitude of the impact to their data. 

 
18.8 Management Review.   
 

An annual review of the Quality System is performed by the Quality Assurance Officer.   
A report detailing the general condition of the Quality Systems, findings, and suggestions 
for improvement is generated from this review and submitted to the Laboratory Director 
and Corporate Quality Assurance Director.  QA and management ensure that any actions 
determined from the review are recorded and are carried out within an appropriate and 
agreed upon time frame.   Documentation of resolution of any action items should be 
maintained as appropriate. 
 
The annual Quality System Review includes but may not be limited to the following 
areas: 

 
1. Suitability of policies and procedures 
2. Reports from managerial and supervisory personnel 
3. The outcome of recent internal audits 
4. Corrective and Preventative Actions 
5. Assessments by external auditors (government and private entities) 
6. The results of PT studies 
7. Changes in volume/type of work 
8. Client feedback and complaints 
9. General QA activities 
10. Resources and training 
11. Goals, objectives, and action plans for the upcoming year; Continuous 

Improvement 
 
Managerial meetings are held on a weekly or monthly basis.   The minutes for these 
meetings are kept and maintained by QA.  Topics of discussion for these meetings 
include but are not limited to: 
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1. General lab and Department status and current workload 
2. New projects and current in-house projects 
3. Personnel changes 
4. Troubleshooting 
5. PT studies 
6. Audit findings and scheduled audits 
7. Client complaints, inquiries, and feedback 
8. Improvements 

 
18.9 Continuous Improvement 
 
 Accutest takes regular measures throughout the year in order to continually improve 

laboratory operations.  These measures include but are not limited to procurement of new 
laboratory equipment, addition of staff, cross-training of current staff, addition of new 
training programs, development of new analytical methods, addition of new 
accreditations/certifications, addition or renovation of lab space, development of new 
services or products, and implementation of new automated procedures or other software 
improvements.  

 
 Major improvements will be managed and tracked for resolution within the Management 

of Change (MOC) program. 
 
 Any improvements during the year will be included in the annual managerial review, and 

regular managerial staff meetings.  The management review will include a list of items 
that improve the quality of the laboratory operations.  Additionally, employees will be 
informed of any major improvements via memo or department meetings. 

  
 
19.0 HEALTH AND SAFETY  
 

Requirement.  The company operates a formal health and safety program that complies 
with the requirements of the Occupational Health and Safety Administration.  The 
program consists of key policies and practices that are essential to safe laboratory 
operation.  All employees are required to receive training on the program elements.  Job 
specific training is conducted to assure safe practices for specific tasks.  All employees 
are required to participate in the program, receive initial and annual training, and comply 
with the program requirements. All plan and program requirements are detailed in the 
Health and Safety Program Manual.  

  
19.1 Policy.  Accutest Laboratories will provide a safe and healthy working environment for 

its employees and clients while protecting the public and preserving the Company’s 
assets and property.  The company will comply with all applicable government 
regulations pertaining to safety and health in the laboratory and the workplace. 
   
The objective of the Accutest Health and Safety Program is to promote safe work 
practices that minimize the occurrence of injuries and illness to the staff through proper 
health and safety training, correct laboratory technique application and the use of 
engineering controls.   
 

19.2 Responsibilities.  The Health and Safety Program assists managers, supervisors and non-
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supervisory employees in control of hazards and risks to minimize the potential for 
employee and client injuries, damage to client’s property and damage or destruction to 
Accutest’s facility.  
 
The Health, Safety and Facilities Manager is responsible for implementing the Program’s 
elements and updating its contents as necessary.  He also conducts periodic audits to 
monitor compliance and assess the program’s effectiveness.  The Health, Safety and 
Facilities Manager is also responsible for creating and administering safety training for 
all new and existing employees.   
 
The employee is responsible for following all safety rules established for their protection, 
the protection of others and the proper use of protective devices provided by the 
Company. The employee is also expected to comply with the requirements of the 
program at all times.  Department Managers and Supervisors are responsible for ensuring 
the requirements of the Safety Program are practiced daily. The Company President 
retains the ultimate responsibility for the program design and implementation. 
 

19.3 Program Elements.  The Accutest Health and Safety Program include key program 
elements that compliment the company’s health and safety objective.  These elements 
form the essence of the health and safety policy and assure that the objectives of the 
program are achieved.   

 
Safety Education and Training and Communication.  Training is conducted to increase 
the staff’s awareness of laboratory hazards and their knowledge of the safety practices 
and procedures required to protect them from those hazards.  It is also used to 
communicate general safety procedures required for safe operation in a chemical 
laboratory. 
 
Initial health and safety training for new employees is conducted during orientation. The 
training focuses on the Accutest Safety and Health Program and includes specific training 
for the hazards that may be associated with the employee’s duties.  Training is also 
conducted for all program elements focusing on general, acceptable, laboratory safety 
procedures.  Targeted training is conducted to address hazards or safety procedures that 
are specific to individual employee’s work assignments.  All training activities are 
documented and archived in individual training folders.  A health and safety training 
inventory is maintained in the training database. 
 
Safety Committee.  The safety committee provides the employee with an opportunity to 
express their views and concerns on safety issues in a forum where those concerns will be 
addressed.  This committee meets quarterly to assure that the interests of the company 
and the well being of the employee are protected.  They also serve as a catalyst for 
elevating the level of safety awareness among their peers.  
 

Hazard Identification and Communication. The hazard communication program enables 
employees to readily identify laboratory hazards and the procedures to protect themselves 
from those hazards.  This program complies with OSHA’s Hazard Communication Standard, 
Title 29 Code of Federal Regulations 1910.1200 that requires the company to adopt and 
adhere to the following key elements:     

 
• Material Safety Data Sheets (MSDS) must be available to any employee 

wishing to view them,   
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• The Company must maintain a Hazardous Chemicals Inventory (by 

location), which is  updated on an annual basis, 
 

• Containers are properly labeled, 
 

• All employees must be provided with annual Hazard Communication and 
Right to Know training, 

 
Identification of Workplace Hazards.  The workplace hazard identification procedures 
have been designed to assure that hazards that have the potential to cause personnel 
injury or destruction of property are identified, managed and/or systematically eliminated 
from the operation.  This system eliminates hazards, limits the potential for injury and 
increases the overall safety of the work environment. 
 
Employee Exposure Assessment.  Employee exposure assessment is performed to 
identify and evaluate potential exposure hazards associated with the employees work 
station. The exposure assessment data is used to determine if changes or modifications to 
the work station are needed to limit exposure to laboratory conditions that could 
negatively affect an employee’s existing medical conditions. 
 
Bloodborne Pathogens. Accutest has implemented the OSHA Bloodborne Pathogen 
Standard, 29CFR1910.1030 to reduce occupational exposure to Hepatitis B Virus (HBV), 
Human Immunodeficiency Virus (HIV) and other bloodborne pathogens that employees 
may encounter in their workplace. 
 
 
Respiratory Protection Plan. The respiratory protection plan assures that Accutest 
employees are protected from exposure to respiratory hazards. This program is used in 
situations where engineering controls and/or safe work practices do not completely 
control the identified hazards. In these situations, respirators and other protective 
equipment are used.  Supplemental respiratory protection procedures are applied to 
specified maintenance personnel, employees who handle hazardous wastes in the 
hazardous waste storage area, and any employee that voluntarily elects to wear a 
respirator. 

 
Chemical Hygiene Plan.  The Chemical Hygiene Plan complies with the requirements of 
the Occupational Safety and Health Administration’s Occupational Exposure to 
Hazardous Chemicals in the Laboratory Standard, 29 CFR 1910.1450.  This plan 
establishes procedures, identifies safety equipment, personal protective equipment, and 
work practices that protect employees from the potential health hazards presented by 
hazardous chemicals in the laboratory if properly used and/or applied.  
 
Chemical Spill Response Plan.  The chemical spill response plan has been designed to 
minimize the risks from a chemical spill or accidental chemical release in the laboratory.  
Risk minimization is accomplished through a planned response that follows a defined 
procedure.  The staff has been trained to execute spill response procedures according to 
the specifications of the plan, which identifies the appropriate action to be taken based on 
the size of the spill. 
 
Emergency Action & Evacuation Plan.  The Emergency Action and Evacuation Plan 
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details the procedures used to protect and safeguard Accutest’s employees and property 
during emergencies.  Emergencies are defined as fires or explosions, gas leaks, building 
collapse, hazardous material spills, emergencies that immediately threaten life and health, 
bomb threats and natural disasters such as floods, hurricanes or tornadoes.  The plan 
identifies and assigns responsibility for executing specific roles in situations requiring 
emergency action. 
 
Lockout/Tagout Plan.  Lockout/tagout procedures have been established to assure that 
laboratory employees and outside contractors take steps to render equipment inoperable 
and/or safe before conducting maintenance activities.  The plan details the procedures for 
conducting maintenance on equipment that has the potential to unexpectedly energize, 
start up, or release energy or can be operated unexpectedly or accidentally resulting in 
serious injury to employees.  The plan ensures that employees performing maintenance 
render the equipment safe through lock out or tag out procedures. 
 
Personal Protection Policy.  Policies have been implemented which detail the personal 
protection requirements for employees.  The policy includes specifications regarding 
engineering controls, personal protective equipment (PPE), hazardous waste, chemical 
exposures, working with chemicals and safe work practices.  Safety requirements 
specific to processes or equipment are reviewed with the department supervisor or the 
Health and Safety Manager before beginning operations.    
 
Emergency Preparedness Plan.  This plan identifies the actions to be taken by Accutest 
Laboratory’s staff in the event of terrorism or terroristic actions, to ensure the safety of 
the employees and the facility.  The plan describes the building security actions 
coinciding with the “Alert Condition”, designated by the Department of Homeland 
Security. 
  
Visitor and Contractor Safety Program.  A safety brochure is given to all visitors and 
contractors who visit or conduct business at the facility.  The brochure is designed to 
inform anyone who is not an employee of Accutest Laboratories of the laboratories safety 
procedures.  The brochure directs them to follow all safety programs and plans while on 
Accutest property.  This program also outlines procedures for visitors and contractors in 
the event of an emergency.  Visitors are required to acknowledge receipt and 
understanding of the Accutest policy annually. 
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GLOSSARY OF TERMS 
 
Acceptance Criteria: specified limits placed on characteristics of an item, process, or service 
defined in requirement documents.  
 
Accuracy: the degree of agreement between an observed value and an accepted reference value. 
Accuracy includes a combination of random error (precision) and systematic error (bias) 
components which are due to sampling and analytical operations; a data quality indicator.  
 
Analyst: the designated individual who performs the "hands-on" analytical methods and 
associated techniques and who is the one responsible for applying required laboratory practices 
and other pertinent quality controls to meet the required level of quality. 
 
Audit: a systematic evaluation to determine the conformance to quantitative and qualitative 
specifications of some operational function or activity. 
 
Batch: environmental samples that are prepared and/or analyzed together with the same 
process and personnel, using the same lot(s) of reagents. A preparation batch is composed of one 
to 20 environmental samples of the same NELAC-defined matrix, meeting the above mentioned 
criteria and with a maximum time between the start of processing of the first and last sample in 
the batch to be 24 hours. An analytical batch is composed of prepared environmental samples 
(extracts, digestates or concentrates) which are analyzed together as a group.  
 
Blank: a sample that has not been exposed to the analyzed sample stream in order to monitor 
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual 
analytical and measurement process to establish a zero baseline or background value and is 
sometimes used to adjust or correct routine analytical results. 
 
Blind Sample: a sub-sample for analysis with a composition known to the submitter. The 
Analyst/Laboratory may know the identity of the sample but not its composition. It is used to test 
the analyst’s or laboratory’s proficiency in the execution of the measurement process. 
 
Calibration: to determine, by measurement or comparison with a standard, the correct value of 
each scale reading on a meter, instrument, or other device. The levels of the applied calibration 
standard should bracket the range of planned or expected sample measurements. 
 
Calibration Curve: the graphical relationship between the known values, such as 
concentrations, of a series of calibration standards and their instrument response. 
 
Calibration Method: a defined technical procedure for performing a calibration. 
 
Calibration Standard: a substance or reference material used to calibrate an instrument. 
 
Certified Reference Material (CRM): a reference material one or more of whose property 
values are certified by a technically valid procedure, accompanied by or traceable to a certificate 
or other documentation, which is issued by a certifying body. 
 
Chain of Custody: an unbroken trail of accountability that ensures the physical security of 
samples and includes the signatures of all who handle the samples.  
 
Confirmation: verification of the identity of a component through the use of an approach with a 
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different scientific principle from the original method. These may include, but are not limited to 
second column confirmation, alternate wavelength, derivatization, mass spectral, interpretation, 
alternative detectors or, additional cleanup procedures. 
 
Continuous Improvement:  Any procedure, capitol improvement, expansion, or addition that 
improves the quality of operations of the laboratory. 
 
Corrective Action: the action taken to eliminate the causes of an existing nonconformity, defect 
or other undesirable situation in order to prevent recurrence. 
 
Data Reduction: the process of transforming raw data by arithmetic or statistical calculations, 
standard curves, concentration factors, etc., and collation into a more useable form. 
 
Demonstration of Capability: a procedure to establish the ability of the analyst to generate 
acceptable accuracy. 
 
Document Control: the act of ensuring that documents (and revisions thereto) are proposed, 
reviewed for accuracy, approved for release by authorized personnel, distributed properly and 
controlled to ensure use of the correct version at the location where the prescribed activity is 
performed. 
 
Duplicate Analyses: the analyses or measurements of the variable of interest performed 
identically on two sub-samples of the same sample. The results from duplicate analyses are used 
to evaluate analytical or measurement precision but not the precision of sampling, preservation or 
storage internal to the laboratory. 
 
Field of Testing: NELAC’s approach to accrediting laboratories by program, method and 
analyte. Laboratories requesting accreditation for a program-method-analyte combination or for 
an up-dated/improved method are required to submit to only that portion of the accreditation 
process not previously addressed (see NELAC, section 1.9ff). 
 
Laboratory Control Sample (such as laboratory fortified blank, spiked blank, or QC check 
sample): a sample matrix, free from the analytes of interest, spiked with verified known amounts 
of analytes from a source independent of the calibration standards or a material containing known 
and verified amounts of analytes. It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement 
system. 
 
Matrix: the component or substrate that contains the analyte of interest. For purposes of batch 
and QC requirement determinations, the following matrix distinctions shall be used: 
 

Aqueous: any aqueous sample excluded from the definition of Drinking Water matrix or 
Saline/Estuarine source. Includes surface water, groundwater, effluents, and TCLP or other 
extracts.  
 
Drinking Water: any aqueous sample that has been designated a potable or potential potable 
water source.  
 
Saline/Estuarine: any aqueous sample from an ocean or estuary, or other salt-water source 
such as the Great Salt Lake.  
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Non-aqueous Liquid: any organic liquid with <15% settleable solids. 
 
Solids: includes soils, sediments, sludges and other matrices with >15% settleable solids. 
 
Chemical Waste: a product or by-product of an industrial process that results in a matrix not 
previously defined. 
 
Air: whole gas or vapor samples including those contained in flexible or rigid wall containers 
and the extracted concentrated analytes of interest from a gas or vapor that are collected with 
a sorbant tube, impinger solution, filter, or other device. 
 
Biota: animal or plant tissue, consisting of entire organisms, homogenates, and/or organ or 
structure specific subsamples.  

 
Matrix Spike (spiked sample or fortified sample): a sample prepared by adding a known 
mass of target analyte to a specified amount of matrix sample for which an independent estimate 
of target analyte concentration is available. Matrix spikes are used, for example, to determine the 
effect of the matrix on a method's recovery efficiency. 
 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a second replicate 
matrix spike prepared in the laboratory and analyzed to obtain a measure of the precision of the 
recovery for each analyte. 
 
Method Blank: a sample of a matrix similar to the batch of associated samples (when 
available) that is free from the analytes of interest, which is processed simultaneously with and 
under the same conditions as samples through all steps of the analytical procedures, and in which 
no target analytes or interferences are present at concentrations that impact the analytical results 
for sample analyses. 
 
Method Detection Limit: the minimum concentration of a substance (an analyte) that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero 
and is determined from analysis of a sample in a given matrix containing the analyte.  
 
National Environmental Laboratory Accreditation Conference (NELAC): a voluntary 
organization of State and Federal environmental officials and interest groups purposed primarily 
to establish mutually acceptable standards for accrediting environmental laboratories. A subset of 
NELAP. 
 
National Environmental Laboratory Accreditation Program (NELAP): the overall National 
Environmental Laboratory Accreditation Program of which NELAC is a part. 
 
NELAC Standards: the plan of procedures for consistently evaluating and documenting the 
ability of laboratories performing environmental measurements to meet nationally defined 
standards established by the National Environmental Laboratory Accreditation Conference. 
 
Performance Audit: the routine comparison of independently obtained qualitative and 
quantitative measurement system data with routinely obtained data in order to evaluate the 
proficiency of an analyst or laboratory. 
 
Precision: the degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves; a data quality indicator. Precision is 
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usually expressed as standard deviation, variance or range, in either absolute or relative terms. 
 
Preservation: refrigeration and/or reagents added at the time of sample collection (or later) to 
maintain the chemical and/or biological integrity of the sample. 
 
Proficiency Testing: a means of evaluating a laboratory’s performance under controlled 
conditions relative to a given set of criteria through analysis of unknown samples provided by an 
external source. 
 
Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst 
and is provided to test whether the analyst/laboratory can produce analytical results within 
specified acceptance criteria. 
 
Quality Assurance: an integrated system of activities involving planning, quality control, quality 
assessment, reporting and quality improvement to ensure that a product or service meets defined 
standards of quality with a stated level of confidence. 
 
Quality Control: the overall system of technical activities whose purpose is to measure and 
control the quality of a product or service so that it meets the needs of users. 
 
Quality Manual: a document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and implementation of an 
agency, organization, or laboratory, to ensure the quality of its product and the utility of its 
product to its users. 
 
Quality System: a structured and documented management system describing the policies, 
objectives, principles, organizational authority, responsibilities, accountability, and 
implementation plan of an organization for ensuring quality in its work processes, products 
(items), and services. The quality system provides the framework for planning, implementing, 
and assessing work performed by the organization and for carrying out required QA and QC. 
 
Reporting Limits: the maximum or minimum levels, concentrations, or quantities of a target 
variable (e.g., target analyte) that can be quantified with the confidence level required by the data 
user. 
 
Reagent Blank (method reagent blank or method blank): a sample consisting of reagent(s), 
without the target analyte or sample matrix, introduced into the analytical procedure at the 
appropriate point and carried through all subsequent steps to determine the contribution of the 
reagents and of the involved analytical steps. 
 
Reference Material: a material or substance one or more properties of which are sufficiently 
well established to be used for the calibration of an apparatus, the assessment of a measurement 
method, or for assigning values to materials. 
 
Reference Method: a method of known and documented accuracy and precision issued by an 
organization recognized as competent to do so. 
 
Reference Standard: a standard, generally of the highest metrological quality available at a 
given location, from which measurements made at that location are derived. 
 
Replicate Analyses: the measurements of the variable of interest performed identically on two or 
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more sub-samples of the same sample within a short time interval. 
 
Sample Duplicate: two samples taken from and representative of the same population and 
carried through all steps of the sampling and analytical procedures in an identical manner. 
Duplicate samples are used to assess variance of the total method including sampling and 
analysis. 
 
Spike: a known mass of target analyte added to a blank sample or sub-sample; used to 
determine recovery efficiency or for other quality control purposes. 
 
Standard: the document describing the elements of laboratory accreditation that has been 
developed and established within the consensus principles of NELAC and meets the approval 
requirements of NELAC procedures and policies. 
 
Traceability: the property of a result of a measurement whereby it can be related to appropriate 
standards, generally international or national standards, through an unbroken chain of 
comparisons. 
 
Validation: the process of substantiating specified performance criteria. 
 
Work Cell: A defined group of analysts that together perform the method analysis. Members of 
the group and their specific functions within the work cell must be fully documented. A “work 
cell” is considered to be all those individuals who see a sample through the complete process of 
preparation, extraction, or analysis.  The entire process is completed by a group of capable 
individuals.  Each member of the work cell demonstrates capability for each individual step in the 
method sequence. 
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Appendix II 
 

Analytical Capabilities 
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Method Type 

 
Method Number Regulatory Program 

Organics – GC/MS:  
 

  

Volatile Organics  EPA 524.2 Clean Water Act 
Volatile Organics EPA 624 Clean Water Act 
Semi-Volatile Organics EPA 625 Clean Water Act 
Volatile Organics SW846 – 8260B + C RCRA 
Semi-Volatile Organics SW846 – 8270C + D RCRA 
Volatile Organics MA DEP APH MCP 
Volatile Organics EPA TO-15 Clean Air Act 

 
Organics- HPLC: 
 

  

Formaldehyde SW846 – 8315A RCRA 
NitroAromatics & Amines (Explosives) SW846 –8330 + A RCRA 
Polynuclear Aromatics (PAH) SW846- 8310 RCRA 
 
Organics – GC: 
 

  

EDB and DBCP – DW EPA 504.1/8011 Safe Drinking Water Act 
Chlorinated Acid Herbs–DW EPA 515.1 Safe Drinking Water Act 
Purgeable Aromatics EPA 602 Clean Water Act 
Chlorinated Pesticides & PCBs EPA 608 Clean Water Act 
Volatile Aromatic/Halocarbons SW-846 – 8021B RCRA 
Organochlorine Pesticides SW-846 – 8081A + B RCRA 
Polychlorinated Biphenyls SW-846 – 8082 + A RCRA 
Volatile Petro. Hydrocarbons MA DEP MCP 
Extract. Petro. Hydrocarbons MA DEP MCP 
Connecticut ETPH CT DEP None – State Specific 
Diesel Range Organics (DRO) 8015B + C RCRA 
Gasoline Range Organics (GRO) 8015B + C RCRA 
Maine GRO ME DHS None – State Specific 
Maine DRO ME DHS None-State Specific 
CT ETPH CT DPH None-State Specific 
Methane 8015B RCRA 
Chlorinated Acid Herbicides SW-846 – 8151A RCRA 
RSK-175 (methane, ethane, ethene, CO2) RSK-175 Clean Water Act 
Wisconsin GRO Wisconsin GRO None – State Specific 
Wisconsin DRO Wisconsin DRO None – State Specific 
Washington EPH Washington EPH None – State Specific 
Washington VPH Washington VPH None – State Specific 

 
METALS: 
 

  

Total Recov. Metals Digestion EPA 200.7 Clean Water Act 
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ICP: General – EPA WW EPA 200.7, May 1994 Clean Water Act 
   

Method Type 
 

Method Number Regulatory Program 

   
ICP: General – EPA DW EPA 200.7, May 1994 Safe Drinking Water Act 
Cold Vapor Mercury - DW EPA 245.1 Safe Drinking Water Act 
Cold Vapor Mercury  EPA 245.1 Clean Water Act 
Non-Pot. Water Digest: ICP SW846 3010A RCRA 
Digestion of Soils for ICP SW846 3050B RCRA 
ICP General – SW846  SW846 6010C RCRA 
Cold Vapor Mercury - Soils / Liquids SW846-7471A/7470A RCRA 
 
Wet Chemistry: 
 

  

Specific Gravity ASTM 1429 ASTM Standard 
Oxidation-Reduction Potential ASTM D1498-76 ASTM Standard 
Tetraethyl Lead in Soil & Water ASTM D3341-87 M-Solids. ASTM Standard 
Neutral Leaching ASTM E3987 ASTM Standard 
Specific Conductance EPA  120.1/SM2510B Clean Water Act 
Color, Apparent EPA 110.2/SM2120B Clean Water Act 
Hardness EPA 130.2 Clean Water Act 
Odor EPA 140.1/SM2150B Clean Water Act 
PH by electrode (Waters) EPA 150.1/SM21 4500H+B Clean Water Act 
Total Dissolved Solids EPA 160.1/SM18 2540C Clean Water Act 
Total Suspended Solids EPA 160.2/SM2540D Clean Water Act 
Volatile Suspended Solids EPA 160.2/160.4 Clean Water Act 
Total Solids EPA 160.3/SM21 2540B Clean Water Act 
Total Solids EPA 160.3 M-Solids./SM21 2540B M None – Solids Modification 
Percent Solids EPA 160.3M-Solids Clean Water Act 
Total Volatile Solids EPA 160.4 Clean Water Act 
Total Volatile Solids EPA 160.4 M-Solids. None – Solids Modification 
Settleable Solids EPA 160.5/SM2540F Clean Water Act 
Turbidity EPA 180.1 Clean Water Act 
Acidity EPA 305.1/SM21 2310B Clean Water Act 
Alkalinity EPA 310.1/SM18 2320B Clean Water Act 
Chloride – Titrametric EPA 325./SM21 4500 CL-C + D Clean Water Act 
Chloride – Titrametric EPA 325.3/SW9252A M-Solids None – Solids Modification 
Total Residual Chlorine EPA 330.4/SM18 4500CLF Clean Water Act 
CN Amenable to Chlorination EPA 335.1/2, SW846 9010  CWA or RCRA 
Cyanide  EPA 335.2/EPA 335.4 (AQ) /EPA 

335.4 (DW) 
Clean Water Act/Safe Drinking 

Water Act 
Fluoride EPA 340.2/SM4500 F-C Clean Water Act 
Fluoride EPA 340.2 M-Solids. None – Solids Modification 
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Method Type 
 

Method Number Regulatory Program 

Ammonia  EPA 350.2/EPA 350.1/SM21 4500 NH3 
B+C 

Clean Water Act 

Ammonia  EPA 350.2M-Solids/ SM21 4500 NH3 
B+C 

None – Solids Modification 

Total Kjeldahl Nitrogen EPA 351.2 Clean Water Act 
Total Kjeldahl Nitrogen EPA 351.2 M-Solids. None – Solids Modification 
Nitrate/Nitrite (Lachat) EPA 353.2 Clean Water Act 
Nitrate/Nitrite (Lachat) EPA 353.2 M-Solids. None – Solids Modification 
Nitrogen, Nitrite EPA 354.1/EPA 353.2\SM18 

4500NO2B 
Clean Water Act 

Nitrogen, Nitrite EPA 354.1/EPA 353.2/SM18 
4500NO2B M 

None – Solids Modification 

Dissolved Oxygen EPA 360.1 Clean Water Act 
Orthophosphate EPA 365.3/SM19 4500PE Clean Water Act 
Orthophosphate EPA 365.3/SM19 4500PE M None – Solids Modification 
Total Phosphates EPA 365.3/EPA 365.4 Clean water Act 
Total Phosphates EPA 365.3/EPA 365.4 M-Solids. None – Solids Modification 
Dissolved Silica EPA 370.1/SM21 4500 SiO2C Clean Water Act 
Sulfate (Gravimetric) EPA 375.3/SM 4500 SO4 C+D Clean Water Act 
Sulfate (Gravimetric) EPA 375.3 M-Solids. None – Solids Modification 
Sulfate (Turbidimetric) EPA 375.4/ASTM D516-90-02 Clean Water Act 
Sulfate (Turbidimetric) EPA 375.4M None – Solids Modification 
Sulfide EPA 376.1/SM21 4500 S2-F + E Clean Water Act 
Sulfide EPA 376.1 M-Solids. None – Solids Modification 
Sulfite EPA 377.1/SM 4500 SO3 B Clean Water Act 
Temperature SM2550B Clean Water Act 
BOD EPA 405.1/SM5210B Clean Water Act 
Chemical Oxygen Demand SM 18 5220C Clean Water Act 
Chemical Oxygen Demand SM 18 5220C M-Solids None – Solids Modification 
Oil & Grease, Gravimetric – AQ   EPA 413.1/EPA 1664A Clean Water Act 
Inorganic Carbon EPA 415.1 M-Solids None – Solids Modification 
Total Organic Carbon/DOC –Soils SW846 9060 RCRA  
Total Organic Carbon/DOC –Soils Lloyd Khan RCRA  
Total Organic Carbon/DOC – AQ  EPA 415.1/SM21 5310B C D Clean Water Act 
Petroleum Hydrocarbons – AQ  EPA 418.1/EPA 1664A/SW846 9070A Clean Water Act 
Petroleum Hydrocarbons (Soils) EPA 418.1M-Solids/SW846 9071B None – Solids Modification 
Phenols EPA 420.1 + 4 Clean Water Act 
Phenols - chloroform extraction EPA 420.1 + 4 Clean Water Act 
Bromide SM18  4500 Br None – Standard Method 
Bromide SM18  4500 Br M-Solids None – Standard Method 
Calcium Hardness EPA 130.1/SM18 2340B or C None – Standard Method 
Salinity SM18 2520B None – Standard Method 
Ferrous Iron SM18 3500 FE-B None – Standard Method 
Free CO2 by Titrametric Method SM18 4500 CO2 C None – Standard Method 



 Page 78 3/6/2013 

 78

Method Type 
 

Method Number Regulatory Program 

Bicarbonate, Carbonate, CO2 SM18 4500 CO2D None – Standard Method 
Chloride in Drinking Waters SM18 4500Cl-D None – Standard Method 
Total Organic Nitrogen SM18 4500N  None – Standard Method 
Total Nitrogen SM18 4500N  None – Standard Method 
Total Organic Nitrogen SM18 4500N M-Solids None – Standard Method  
Total Nitrogen SM18 4500N, M-Solids. None – Standard Method 
Hydrogen Sulfide SM18 4500S2-F None – Standard Method 
MBAS (Anionic Surfactants as) SM18 5540C None – Standard Method 
TCLP Leaching Procedure SW846 1311 RCRA 
SPLP Extraction SW846 1312 RCRA 
Hexa - Chromium/soils  SW846 3060/7196A  None- Modification 
Hexavalent Chromium (Waters) SW846 7196A RCRA 
Hexavalent Chromium (Waters) SM 3500 CR - B RCRA 
Corrosivity & pH – aqueous SW846 9040B + C RCRA 
Soil and Waste pH, Corrosivity SW846 9045B, Chpt. 7 RCRA 
Phenols - chloroform extraction SW846 9065/9066 RCRA 
Phenols  SW846 9065/9066 RCRA 
Oil & Grease, Gravimetric (Soils) SW846 9071A M-Solids RCRA 
Cation Exchange Capacity  SW846 9081 RCRA 
Paint Filter Test SW846 9095 RCRA 
Sulfide and Cyanide Reactivity  SW846 Chapter 7 RCRA 
Sulfide Reactivity – Analysis SW846 Chapter 7, 9034 RCRA 
Ignitability SW846 Chp 7, SW1010A/1020A  RCRA 
Silica SM4500 Si D None – Standard Method 
Chlorine EPA 325.2 CWA 
Cyanide (Total and Amenable) EPA 9012/9014/9010 RCRA 
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Accutest Laboratories Major Instrument List 
Organics Instrumentation 

Instrument Manufacture & Description Serial Number Purchase 

   
GC/MS E HP5972 MSD/HP5890 GC/OI 4551A AS/OI Eclipse 4660 Conc 3507A02625/ 

3336A59916 
1997 

GC/MS  F HP5973 MSD/HP6890 GC/HP7683 AS US80210969/ 
US00021408 

1998 

GC/MS G HP5973 MSD/HP6890 GC/OI 4551A AS/OI 4560 Conc. US91411732/ 
US00028322 

1999 

GC/MS H HP5973 MSD/HP6890 GC/OI 4551A AS/OI 4560 Conc. US93112038/ 
US00031336 

2000 

GC/MS I Agilent 5973N MSD/Agilent 6890N GC/Agilent 7683B Conc. US10442139/ 
US10150048 

2002 

GC/MS J Agilent 5973N MSD/Agilent 6890N GC/Entech 7016CA AS/Entech 7100A Pre Conc. US30945108/ 
CN10305006 

2003 

GCMS K Agilent 5973N MSD/Agilent 6890N GC/OI 4551A AS/OI 4560 Conc. US41746643/ 
CN10416096 

2004 

GCMS L Agilent 5973N MSD/Agilent 6890 GC/ Tekmar SOLATek 72 AS/Tekmar Velocity XPT 
Conc.  

US43146823/ 
CN10432009 

2004 

GC/MS M Agilent 5973N MSD/Agilent 6890N GC/OI 4552/Tekmar Velocity XPT Conc. US44647285/ 
CN10514047 

2005 

GC/MS N Agilent 5973 MSD/Agilent 6890N GC/ Tekmar Aquatek 70 AS/Tekmar Velocity XPT 
Conc. 

US44647359/ 
CN10518015 

2005 

GC/MS P Agilent 5975 MSD/Agilent 6890N GC/Tekmar SOLAtek 72 AS/Tekmar Velocity XPT 
Conc.  

US52420296/ 
CN10526064 

2005 

GC/MS Q Agilent 5975 MSD/Agilent 6890N GC/Entech 7016CA AS/ Entech 7100A Pre Conc. US53921409/ 
CN10544040 

2005 

GCMS R Agilent 5975 MSD/Agilent 6890N GC/ OI 4551A AS /OI Eclipse 4660 Conc. US71225925/ 
CN10717006 

2007 

GCMS S Agilent 5975C MSD/Agilent 7890A GC/Agilent 7683B Conc. US80838995/ 
CN10816024 

2008 

GCMS T Agilent 5975C MSD/Agilent 7890A GC/OI 4551A AS /OI Eclipse 4660 Conc. US80838990 
CN10816005 

2008 

GCMS U Agilent 5973 MSD/Agilent 6890A GC/Agilent 7683B Conc. US10440609 
US00042179 

2011 

GCMS V Agilent 5975C MSD/Agilent 7890A GC/OI 4552/ OI Eclipse 4660 Conc. US11142810 
CN11131009 

2011 

GCMS W Agilent 5973N MSD/Agilent 6890N GC/Agilent 7683 Conc. US21863096 
US10150099 

2012 

GCMS X Agilent 5975C MSD/Agilent 7890A GC/EST Centurion AS/Dual ENCON Evolution Conc. US81839986 
CN10829086 

2012 

GC 17 HP5890 GC/ Agilent 7683 Conc. AS/ Dual FID 3225A50073 1998 
GC 19 Agilent GC 6890/OI 4551A AS/OI 4560 Conc./PID/FID US00039860 2001 
GC 20 Agilent GC 6890A/Agilent 7683 AS/ Dual ECD US00041387 2001 
GC 21 Agilent GC 6890/OI 4551A AS/OI 4560 Conc./PID/FID US10136093 2002 
GC 22 Agilent GC 6890 FID/TCD US10204132 2002 
GC 23 Agilent GC 6890N/Agilent 7683B AS/ Dual ECD CN10433089 2004 
GC 24 Agilent GC 6890N/Agilent 7683B AS/Dual FID CN10515075 2005 
GC 25 Agilent GC 6890N/OI 4551A AS/ OI 4560 Conc./PID/FID US10515051 2005 
GC 26 Agilent GC 6890N/Agilent 7683B AS/Dual ECD CN10614019 2006 
GC27 Agilent GC 7890A/Agilent 7683B AS/Dual FID CN10816091 2008 
GC28 Agilent GC 7890/ OI 4551A AS/ OI Eclipse 4660 Conc./PID/FID CN10815135 2008 
GC29 Agilent GC 7890A/Agilent 7693 AS/PID/FID CN10241070 2010 
GC30 Agilent GC 7890A/Agilent 7693 AS/PID/FID CN10461112 2010 
GC31 Agilent GC 7890A/Agilent 7693 AS/PID/FID CN10471014 2010 
Sampler Tedlar Bag Sampler Model 7032A-LB 1010 2003 
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HPLC 2 Hewlett-Packard 1100 Automated LC System Multiple 2000 
HPLC 3 Agilent 1260 Infinity Automated LC System Multiple 2011 
HPLC 4 Agilent 1200 Automated LC System Multiple 2011 
Balance Fisher XL-300 9681 1990 
 Software   
Data System Hewlett-Packard/Enviroquant  1997 
    

 
 

Metals & Wet Chemistry Instrumentation   
Instrument Manufacture & Description Serial Number Purchase 

   
ICP SS1 ICap 6500 Duo Thermo Scientific/CETAC ASX – 520 AS 20070805 2007 
ICP SS2 ICap 6500 Duo Thermo Scientific/CETAC ASX – 520 AS 20114308 2011 
ICP-MS ICP-MS Thermo Scientific 7500 CX Series/CETAC ASX – 500 AS JP51202142 2012 
Hg Analyzer – HG1 Leeman Labs, Inc. Hydra AA (Hg) 2006 1990 
Hg Analyzer – HG2 Leeman Labs, Inc. Hydra AA (Hg) 2046 2002 
Sonifier Branson 450 B190039 1990 
Sonifier Fisher 550 F1790 1997 
Balance Fisher Xl-300 10939 1990 
Balance Fisher A-160 (Analytical Balance) 25819 1990 
Auto Analyzer Lachat QuikChem FLA+ 8000 Series/XYZ Sampler A83000-2044 2002 
Auto Analyzer Lachat Micro Dist A2000-875 2007 
Spectrophotometer Milton Roy/Spectronic 20D 3321017021 1990 
TOC Analyzer Shimadzu TOCL CPH/CPN  H54114900158AE 2012 
    
    
    

 
Instrument Manufacture & Description Serial Number Purchase 

O2 Meter YSI 54 Arc 90C014142 1990 
PH Meter Orion 720A 1545 1990 
PH Meter Orion 520A 1828 1990 
Conductivity Fisher  1998 
Seta Flash Stanhope-Seta 13741-2 G1206 1990 
Turbidometer VWR  1999 
Autoclave NAPCO 8000 DSE 603033111 2003 
Incubator 1 Fisher 146 - - 
Incubator 2 Precision 815 601071745 2003 

Organic Preparation Equipment 
  

Instrument Manufacture & Description Serial Number Purchase 
   

ASE I ASE 200 Auto Accelerated Solvent Extractor 099070528 1999 
ASE II ASE 200 Auto Accelerated Solvent Extractor 96100201 1999 
ASE III ASE 200 Auto Accelerated Solvent Extractor 04120615 2004 
Zymark I Zymark Turbovap LV TV0320N11719503 5/03 
Zymark II Zymark Turbovap TV9922N8930 1999 
Zymark III Zymark Turbovap TV9915N8828 2000 
Zymark IV Zymark Turbovap TV0823N14951 2008 
Zymark V Zymark Turbovap TV1026N15943 2010 
Zymark VI Zymark Turbovap TV1032N16029 2010 
S-EVAP (3) S-EVAP Organomation - - 
N-EVAP (3) N-EVAP Organomation - - 
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Balance Ohaus Adventurer D158218050028 1990 
MARS Microwave Accelerated Reaction System  2010 
Autoclave Napco 800-DSE 603033111 2003 
Colony Counter Mini Light Box 15597 2003 
Colony Counter Leica Darkfield Quebec Colony Counter  2003 
Incubator Fisher Model 146 - 1985 
Incubator Precision 815 601071745 2003 
Ultraviolet Lamp UVP - 2003 
Ultraviolet Lamp UVP - 2003 
Microscope Binocular SPI Microscope No. 20934 - 2003 
Illuminator Clay Adams E&G Illuminator No. A-1494 Z6145 2003 
Water Bath Napco 230A - 1990 
Balance Adventurer Pro 8026391102 2005 
Balance Adventurer Pro 8029361043 2008 
Balance Adventurer Pro AV212 8029361042 2008 
Conductivity Met. Fisher Digital Conductivity Meter - 1998 
De-Ionized Water US Filter - 1990 

 
 

Analytical Software 
 

Manufacturer Version 

  
Enviroquant G1701BA Rev. B.01.00 

 G1701CA Rev. C.00.00 
 G1701DA Rev. D.00.01.27 and D.00.01.38 
 G1701AA A.03.00 

LC Chemstation Rev. 06.03 and 07.01 
MSD Chemstation   D.02.00.237 

 D.02.00.275 
 Build 75 
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Lab Manager: Doug Yargeau 

 
QA Officer: Robert Treggiari 

 
TITLE: DETERMINATION OF VOLATILE ORGANICS USING GC/MS SYSTEM 
 
TEST METHOD REFERENCE: SW846 8260B, Rev. 2, December 1996   
 
REVISED SECTIONS: 1.1, 2.1, 2.6, 6.1.2, 7.1.1, 7.2.1, 7.2.2, 7.3.1, 7.5.4, 7.5.5, 8.1.1 (added sections), 8.3.1, 

8.3.2.1, 8.5.3, 10.1.1, 10.1.6.4, 10.1.8.3, 10.2.6.3, 10.2.6.4, 10.2.6.4.1, removed 11.6.7, 
revised 11.7.5 

 
1.0 SCOPE & APPLICATION 
 

1.1 The following method describes the analytical procedures which are utilized by Accutest to acquire 
samples for the analysis of volatile organic compounds.   Refer to Tables 7 - 9 or use the Compound 
List function in LIMS to view the compounds analyzed by this method.   Additional compounds may be 
appended to the SOP. 

 
1.2 This analytical method is designed for nearly all types of samples, regardless of water content, 

including groundwater, aqueous sludges, oily waste, sediments, and soils.   
 

1.3 The purgeable organics can be quantitated by Gas Chromatograph/Mass Spectrometer (GC/MS) 
following purge and trap utilizing the internal standard technique.  

 
1.4 The Reporting (RL) is based on the lowest calibration standard. RL'S may vary depending on matrix 

difficulties and sample volumes or weight and percent moisture.  Additionally, RL’s will vary between 
some compounds.  

 
2.0 SUMMARY 
 

2.1 This method is performed in accordance with EPA methodologies 5030B (purge and trap), from SW-
846, 3rd edition, and method 5035A Revision 1, July 2012. 

 
2.2 An inert gas is bubbled through a 5 ml sample contained in a specifically designed purging chamber at 

ambient temperature. The purgeables are efficiently transferred from the aqueous phase to the vapor 
phase.  The vapor is swept through a sorbent column where the purgeables are trapped. After purging 
is completed, the sorbent column is heated and back flushed with the inert gas to desorb the 
purgeables onto a gas chromatographic (GC) column. 

 
2.3 The volatile compounds are separated by the temperature programmed GC column and detected using 

a mass spectrometer, which is used to provide both qualitative and quantitative information. 
 

2.4 The peaks detected are qualitated by comparison to characteristic ions and retention times specific to 
the known target list of compounds. 
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2.5 Once identified the compound is quantitated by internal standard technique with an average response 
factor generated from a calibration curve containing a minimum of five points. . Additional points may 
be added to meet client requirements. 

 
2.6 Additional unknown peaks with a response > 10 % of the closest internal standard may be processed 

through a library search with comparison to a data base of approximately 200,000 spectra.  An 
estimated concentration is quantitated by assuming a response factor of 1. 

 
 
3.0 METHOD DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 
40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs.  Refer to the MDL SOP (MQA245) for additional detail of procedures.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

the LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL 
studies are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  
Electronic MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 3 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 
4.4 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
4.5 CONDITIONING BLANK – defined as any matrix blank analyzed on instrumentation prior to any 

analytical quality control or samples.  This blank is used to condition the instrumentation, normally 
as the first analysis of any day, such that all internal standard or surrogate lines, trap or any other 
portions of the sample pathway are conditioned prior to analysis. 

 
4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 

of the analytical system. 
 

4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
 
4.13 INSTRUMENT BLANK – defined as any matrix blank analyzed on instrumentation usually prior to 

any analytical quality control or samples.  This blank is used to condition the instrumentation, 
normally as the first analysis of any day or in the event instrumentation has sat idle for an extended 
period, such that all internal standard or surrogate lines, trap or any other portions of the sample 
pathway are conditioned prior to analysis.  Instrument blanks may also be analyzed following 
calibration check samples if carry over from associated levels is to be expected.  If these levels do 
contribute to carry over, samples with similar levels would also have an instrument blank following 
analysis.  

 
4.14 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 

within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 
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4.15 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.16 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.17 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.18 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.19 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.20 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.21 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.22 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.23 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 
Environmental Protection (MA DEP) program which deals with environmental cleanups within the 
state.  For the purposes of this SOP MCP specifically refers to data quality and reporting guidelines 
established under the MCP Data Enhancement Program.   

 
4.24 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 

standards (or SMCs for VOA), that is carried throughout the entire analytical procedure.  The 
method blank is used to define the level of laboratory, background, and reagent contamination. 

 
4.25 METHANOL PRESERVATION DILUTION EFFECT – target analyte concentrations in solid samples 

preserved with methanol are subject to a systematic negative bias if the potential increase of the 
total solvent volume during the methanol extraction process is not considered.  This increase in 
extraction solvent volume is a direct result of the solubility of the entrained sample moisture (water) 
in the methanol.  The total solvent volume is the additive sum of the volume of methanol and the 
entrained sample moisture that partitions into the methanol during extraction.  The volume of water 
partitioned is estimated from the percent moisture determination (and the assumption that 1 g of 
water occupies a volume of 1 ml).  This is a conservative correction regarding calculated VOC 
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concentrations because some fraction of the samples percent moisture may not partition into the 
methanol, due to various physiochemical binding forces.  The total solvent/water volume (Vm) is 
calculation using the equation described in section 10.4.7.   The potential for under reporting VOC 
concentrations is more pronounced the greater the percent moisture content of the sample.  

 
4.26 PERCENT DIFFERENCE (%D) - As used in this SOW and elsewhere to compare two values, the 

percent difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 

 
4.27 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 

by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.28 PURGE AND TRAP (DEVICE) - analytical technique (device) used to isolate volatile (purgeable) 

organics by stripping the compounds from water or soil by a stream of inert gas, trapping the 
compounds on an adsorbent such as a porous polymer trap, and thermally desorbing the trapped 
compounds onto the gas chromatographic column. 

 
4.29 PURGEABLES - volatile compounds. 

 
4.30 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.31 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.32 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 

C
C x 

A
A  =  RRF

x

is

is

x  



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 6 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

4.33 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 
standard (such as an internal standard). 

 
 

Where, 
 

RTc = Retention time for the volatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.34 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.35 SOIL - used herein synonymously with soil/sediment and sediment. 

 
4.36 SURROGATES (Surrogate Standard) – for volatiles, semivolatiles and pesticides/Aroclors, 

compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used 
to evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.37 TWELVE-HOUR TIME PERIOD - the twelve (12) hour time period for GC/MS system instrument 

performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.38 VOLATILE COMPOUNDS - compounds amenable to analysis by the purge and trap technique.  

Used synonymously with purgeable compounds. 
 

4.39 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 
identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.40 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 

RT
RT = RRT

is

c  
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4.41 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 
concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method.    

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Collection and Preservation 
 

6.1.1 Soil/Sediment:  Refer to SOP MSM207 (Collection and Preservation of Solid Samples for 
Volatile Organics Analysis by SW846 5035A Methodology).   

 
6.1.2 Aqueous:  Samples are collected in certified pre-cleaned 40 ml VOA vials equipped with a 

Teflon-lined silicone septum cap.   Samples must be preserved with 1: 1 HCL to a pH of < 
2.  The pH of the sample is checked using wide-range pH paper after the sample is 
analyzed.  A clean Pasteur pipette is used to obtain a small aliquot of the sample, and it is 
applied to the wide-range pH paper.  The pH is noted in the analysis log.   If the sample is 
not properly preserved, this information must be communicated to the client.  This is done 
by making a notation in the instrumentation logbook and notification to a supervisor.  Water 
samples must be checked for headspace.  The client must be notified of any samples 
exhibiting headspace greater than “pea size” (>6mm).   The client must provide permission 
to analyze any samples with headspace greater than “pea-size”, and this permission must 
be documented with the project.   

 
6.1.3 Chemical preservation may be inappropriate for highly reactive compounds, e.g., 

styrene, vinyl chloride, 2-chloroethyl vinyl ether, acrylamide, etc., since it may accelerate 
loss by polymerization or other rapid chemical reaction.  Samples which contain, or may be 
suspected to contain, these analytes should not be preserved and must be analyzed within 
7 days. 

 
6.1.4 Volatile samples must be protected from light and stored segregated from samples for 

other analyses at a temperature of 4°C ±  2°C from the time of receipt to analysis.  
 

6.2 Hold Time:  HCL preserved samples must be analyzed within 14 days of sampling.       
 

7.0 APPARATUS & MATERIALS 
 

7.1 SYRINGE 
 

7.1.1 10, 25, 50, 100, 500 and 1000 ul graduated syringes, manually held (Hamilton or equiv.). 
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7.1.2 5 ml glass gas tight syringes with Luerlok end, if applicable to the purging device. 

 
7.2 BALANCE 

 
7.2.1 Top loading balance capable of weighing 0.001 gram. 
 
7.2.2 Analytical balance capable of weighing 0.0001 gram. 
 

7.3 PURGE AND TRAP DEVICES 
 

7.3.1 Tekmar, Solatek 72, Velocity XPT, Aquatek 70 and O.I. Analytical 4552, 4560, 4660 (Eclipse), 
and 4551A are used for purging, trapping and desorbing the sample into GC column. 

 
7.3.2 The sample purge vessel must be designed to accept 5 ml samples with a water column at 

least 3 cm deep. 
 

7.3.3 The trap must be at least 25 cm long and have an inside diameter of at least 0.105 inch. The 
trap must be packed to contain the following absorbents (3-ring): 

 
7.3.3.1 2,6-Diphenylene oxide polymer. 
7.3.3.2 Silica gel. 
7.3.3.3 Charcoal packing. 
7.3.3.4 Or equivalent 

 
7.3.4 The trap should be conditioned according to manufacturer specifications by back flushing with 

a Helium gas flow of at least 20 ml/min prior to use. 
 

7.3.5 The desorber should be capable of rapidly heating the trap to 180°C for desorption. 
 

7.3.6 O.I. 4552 and Solatek 72 are equipped with sample heater for analyzing low-level soils. 
 

7.4 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 
 

7.4.1 Gas Chromatograph. 
 

7.4.1.1 An analytical system, complete with a temperature programmable gas chromatograph 
and all required accessories including syringes, analytical columns, and gases. 

 
7.4.2 Column. 

 
7.4.2.1 For 5890: 75 m x 0.53 mm I.D., 3 um film DB-624; J&W Scientific. Or equivalent.                   

For 6890: 60 m x 0.25 mm I.D., 1.4 um film DB-VRX; J&W Scientific. Or equivalent. 
 

7.4.3 Mass Spectrometer. 
 

7.4.3.1 Capable of scanning from 35-260 amu every second or less utilizing 70 volt (nominal) 
electron energy in the electron impact ionization mode. 
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7.4.3.2 Capable of producing a mass spectrum which meets all the criteria in Table 2 when 

injecting 50 ng of Bromofluorobenzene(BFB). 
 

7.5 DATA SYSTEM 
 

7.5.1 A computer system is interfaced to the mass spectrometer which allows the continuous 
acquisition and storage on machine readable media (disc) of all mass spectra obtained 
throughout the duration of the chromatographic program. 

 
7.5.2 The computer utilizes software which allows searching any GC/MS data file for target analytes 

which display specific fragmentation patterns. 
 

7.5.3 The Enviroquant data system is capable of quantitation using multipoint calibration and 
multipoint internal standards. 

 
7.5.4 The recent version of the NIST08 mass spectral library (200,000 compounds) is being used 

for non target peak tentative identification. 
 

7.5.5 Data is archived daily for long term storage. 
 

8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, date of 
expiration,  calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.   Vendors typically used by Accutest include Fisher Scientific, VWR, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
8.1 Solvent 

 
8.1.1 Methanol:  
 
  8.1.1.1 Reagent Grade or equivalent for rinsing purposes 
 
  8.1.1.2 Purge and Trap grade for analysis and dilution purposes. 
 
  8.1.1.3 Methanol should be demonstrated to be free of analytical background prior to use. 

 
8.2 Reagent water 
 

8.2.1 Reagent water is defined as water in which an interferant is not observed at the method 
detection limit of the parameters of interest. 

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 10 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

8.2.1.1 Reagent water is generated by either passing tap water through a bed of approximately 
one pound of activated carbon or by using the water purification system at Accutest 
which is a series of deionizers and carbon cartridges. 

 
8.3 Stock standard solutions 

 
8.3.1  Commercially prepared standards used: 

 
   Calibration Standards: 
 

• Ethanol standard M-502A-R-10X @ 100,000 ug/ml 
 
• M-502A-R-10X  2.0 mg/ml 

• M-502B-10X @ 2.0 mg/ml 

• Cus-6580 Ultra 

• Cus-6581 Ultra 

 
   Spike standards (second source) 
 

• Ethanol standard @ 100,000 ug/ml 
 
• Cus-6580-ICV @ various conc. 

 
• Cus 6581-ICV @ various conc. 

 
• M-502-10X  

 
                                         
    Or equivalent standards. 
 

8.3.2 Stock standard solutions (except gases) must be replaced after 6 months or according to 
manufacturers’ expiration date if comparison with quality control check samples indicates a 
problem. 

 
8.3.2.1 The purgeable gases standard may need to be replaced weekly or sooner if 

comparison to quality control samples indicates a problem.   Purgeable gas standards 
may be kept longer than a week if acceptability can be documented by the calibration 
check standard.  Fresh standards should be prepared if %D exceeds 20%.   

 
8.3.2.2 Stock standard solutions should be stored according to manufacturer’s specifications.  

Opened ampules should be stored at -10°C  to -20°C except for acrolein/acrylonitrile 
(solution in water) – should be refrigerated at 4°C ± 2°C (or stored according to the 
manufacturer).   
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8.4 Internal Standard and Surrogate Solution. 
 

8.4.1 Four internal standards (see Table 3) are used that exhibit similar analytical behavior to the 
compounds of interest: 

 
   Internal Std: Ultra, Internal Standard Mixture # STM-341N; 2.0 mg/ml in methanol or 

equivalent; TBA-d9 ISTD Restek, 50,000 ug/ml or equivalent.  
 
   Surrogate: Ultra, Surrogate Standard Mixture # STM-330N; 2.0 mg/ml in methanol or 

equivalent.   Refer to section 8.3.2.2 for storage conditions.  
 

8.5 Working standards 
 

8.5.1 A 200 ug/ml working standard is used for the O.I. 4552 and 4551A autosamplers. A 1:10 
dilution of these standards may also be prepared to use in the 3 lowest calibration levels. 

                                                                                                                                                                  
                                   8.5.1.1 The blank spike and matrix spike solutions are prepared independently from the 

       calibration standards using a different vendor or lot number.  Note:  It is recommended 
       to use a different vendor – if unavailable verify that the source materials are from  
       separate lots.  

                                
8.5.2 See Table 10 for preparation of working standard. 

 
8.5.3     Working standard solutions in methanol should be stored at -10°C to -20°C.   

 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 
 

9.2 Impurities in the purge gas, organic compounds out-gassing from the plumbing ahead of the trap, and 
solvent vapors in the laboratory account for the majority of contamination problems.  The analytical 
system must be demonstrated to be free from contamination under the conditions of the analysis by 
running laboratory reagent blanks.  The use of non-TFE tubing, non-TFE thread sealants, or flow 
controllers with rubber components in the purging device should be avoided. 

 
9.3 Samples can be contaminated by diffusion of volatile organics (particularly methylene chloride and 

fluorocarbons) through the septum seal into the sample during shipment and storage. A field blank 
prepared from reagent water and carried through the sampling and handling protocol can serve as a 
check on such contamination. 

 
9.4 Contamination by carry-over can occur whenever high level and low level samples are sequentially 

analyzed.  Whenever an unusually concentrated sample is encountered, it should be followed by an 
analysis of reagent water to check for cross contamination. 

 
10.0 PROCEDURE 
 

10.1 CALIBRATION (See Section 10.1.6.4 before proceeding) 
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10.1.1 The calibration range covered by the standards is 0.5, 1, 2, 5, 25, 50, 100, 200, 400 ug/l.  The 
Analyte Reporting Limit (RL) can not be lower than the lowest calibration level utilized. 

 
10.1.2 The linear range covered by this calibration is 100 % of highest concentration standard (up to 

400 ug/L). 
 

10.1.3 For the O.I. autosamplers internal standards are added from a reservoir at a concentration of 
250 ug/ml.  For the Tekmar autosamplers internal and surrogate standards are added from a 
reservoir at a concentration of 125 ug/ml.  1 ul is added to the standard, sample or blank prior 
to analyses (O.I), and 2 ul is added to the standard, sample, or blank prior to analyses 
(Tekmar).  Surrogate standards are added to each calibration standard at the same level as 
corresponding target analytes. 

 
10.1.4 Each analyte is quantitatively determined by internal standard technique using the closest 

eluting internal standard and the corresponding area of the major ion. See Table 7. 
 

10.1.5 The Response Factor (RF) is defined in section 10.4.1. 
 

10.1.6 Initial calibration 
 
   The following criteria must be met for the initial calibration to be valid. 
 

10.1.6.1 The percent relative standard deviation (% RSD) (see section 10.4.2) of calibration 
check compound (CCC) (see Table 5) must be < 30 %. The % RSD should be < 15% 
for the rest of the compounds for quantitation versus an average response factor to 
take place. For compounds with % RSD > 15, linear regression or quadratic curve may 
be used provided the linear coefficient of determination is greater than or equal to 
0.990. A minimum of five calibration levels must be used for a linear regression and a 
minimum of six levels must be used for a Quadratic curve.  If either curve fit is used the 
low point of calibration (reporting limit) must be verified by recalculating the 
concentration of the low point versus the curve with an acceptance criteria of 70 – 
130% recovery.  If these criteria are not met, a higher RL which meets the acceptance 
criteria should be used. 

  
10.1.6.2 The minimum average response factor (RF) of the system performance check 

compound (SPCC) (see Table 5) is 0.300 (>0.10 for Bromoform and 0.10 for 
chloromethane and 1,1-Dichloroethane). 

 
10.1.6.3 Evaluation of retention times.  The relative retention time of each target analyte in each 

calibration standard should agree within 0.06 relative retention time units. 
 

10.1.6.4 Internal standard area response should not drift by more than a factor of 2 (50% - 
200%) as compared to the mid-level standard.  All standards run during the initial 
calibration must pass these criteria.   

 
10.1.6.5 The analyst is allowed to remove a low point or a high point on a curve to meet criteria.  

Middle points may not be removed unless there is clear evidence of some obvious error 
(such as a poor purge or an incorrect spike concentration) – and this must be confirmed 
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by a supervisor and documented in the instrument run logbook.   Removal of a low 
point to meet criteria will raise the reporting limit, while removal of a high point will lower 
the calibration range.  The minimum of 5 (or 6 points for quadratic) points must be 
maintained.  

 
10.1.6.6 The concentration of the calibration standard at the upper limit of the curve will be 

reduced if the instrument response indicates signs of detector saturation.  
 

10.1.6.7 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 
within the same tuning period as the initial calibration – and before sample analysis 
occurs. 

 
10.1.6.8 For Selective Ion Monitoring (SIM) analysis the initial calibration curve uses lower 

concentration calibration standards than normal analyses: 0.1, 0.5, 1.0, 5.0, 20, 50, and 
100 ppb (may vary).   Additionally, since SIM analysis is usually performed for a small 
number of compounds, the CCCs and SPCCs may not be analyzed and evaluated.  In 
this case the target compounds will be evaluated against RF acceptance criteria of a 
minimum of 0.05 and RSD acceptance criteria of less than 15%.  

 
10.1.7 Initial calibration verification (ICV) 

 
10.1.7.1 The initial calibration is verified for accuracy immediately following the last standard 

with a verification standard from a source independent of the calibration standards 
(either a lot or vendor different from the calibration standards – preferably a different 
vendor).   ICV acceptance criteria are the same for CCC and SPCC compounds as the 
calibration check acceptance criteria 10.1.8.3 and 10.1.8.4)  Acceptance criteria for 
non-CCC compounds is < 30%D.  However, up to 10% of the non-CCC compounds 
may exceed these criteria as long as the %D is < 50%.   

 
10.1.7.2 The SIM ICV is analyzed at a concentration of 5.0 ppb (may vary).    Acceptance 

criteria is < 30%D (evaluate CCC and SPCC compounds as previously described if 
analyzed). 

 
10.1.8 Calibration Check (CBCHK) 

 
10.1.8.1 A continuing calibration check standard at mid-level concentration (100 ug/ml) must be 

acquired every 12 hrs.  All continuing and initial calibration standards are prepared in 
volumetric flasks and transferred to 40 ml vials.   

 
10.1.8.2 The RF's generated for each parameter must be compared to the average RF in the 

Initial calibration for each analyte to determine the percent difference (% D) (see 
section 10.4.3). 

 
10.1.8.3 The minimum RF of check standard for SPCC compounds is 0.300.  For Bromoform 

>0.10,  for chloromethane and 1,1-Dichloromethane  0.10. 
 

10.1.8.4 The % D for CCC compounds must be less than or equal to 20. 
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10.1.8.5 The % D for non-CCC compounds must be less than or equal to 30.  Up to 10% of the 
non-CCC compounds may exceed 30% D as long as the %D is < 50%.   

 
10.1.8.6 If the above specified criteria are met, the continuing calibration is considered valid. 

 
10.1.8.7 If either of the criteria fails, corrective action must be performed. Standard data is 

evaluated to determine if an analytical system problem exists. If there is problem which 
does not require making major changes to the system, then those changes are made 
and the continuing calibration is re-analyzed. If a major problem exists or major 
changes need to be performed, then the Supervisor is notified for further instruction. 

 
10.1.8.8 If any of the internal standard areas change by a factor of two (- 50% to + 100%) from 

the last mid-point initial calibration standard, the analytical system must be inspected 
for malfunctions and corrections will be made, as appropriate. 

 
10.1.8.9 If the retention time for the Internal Standards changes by more than 30 seconds from 

the most recent mid-point initial calibration standard, the system must be inspected for 
malfunctions.  When corrections are made the sample must be reanalyzed. 

 
10.1.8.10 A calibration check may only be repeated once.  If the second analysis fails, a new  
       initial calibration must be performed.  In situations where the first check fails to meet  
             criteria, the instrument logbook should have clear documented notations as to what the  
             problem was and what corrective action was performed to enable the second analysis  
             to meet criteria. 

 
10.1.8.11 If the calibration verification is being performed using an autosampler for night batch  
     analysis, two vials of standard solution may be set up for analysis.  The second  
            standard must meet calibration check criteria.  The second check may be discarded  
      due  to poor purge or incorrect spike concentration – however, the first check must meet  
            criteria.  This scenario must be approved by the supervisor, and documented in the  
            instrument run logbook.  

 
10.1.8.12 The SIM calibration check is analyzed at a concentration of 5.0 ppb (may vary).     
       Acceptance criteria is < 30%D (evaluate CCC and SPCC compounds as previously  
            described if analyzed). 

 
10.2 ANALYSIS 

 
NOTE:  As a practice, Accutest will run an Instrument Blank, BFB/CCV standard (which is 
the same source as the calibration), BS/LCS (which is a source independent of the 
calibration), BSD/LCSD (depending on the samples and regulatory programs being analyzed 
during the particular sequence) instrument blank (occasionally analyzed if the analyst feels 
that the levels seen in a BS will carry over at greater than RL levels, if carry over is not 
suspected this will be omitted) and method blank.  If the instrument blank is analyzed, 
samples exhibiting similar levels of contamination would also be followed by an instrument 
blank. 
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The above practice can be varied depending on the client or regulatory protocols being 
analyzed.  MCP/RCP programs do allow for the LCS and CCV to be the same analytical 
analysis. 

 
10.2.1 Instrument conditions. 

 
10.2.1.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed 

as long as criteria of calibration are met. 
 
10.2.1.2 For SIM analysis, the Scan Parameters are changed.  Scanning windows are 

established in the instrument run method which uses a minimum of one target ion and 
one secondary ion for each target analyte.  Appropriate time is allowed for the elution of 
each peak of interest.   

 
10.2.2 Purge and Trap Conditions. 

 
10.2.2.1 Recommended instrument conditions are listed in Table 1.  

  
10.2.3 Procedure for the evaluation of the BFB tune. 
 
      NOTE:  It may be necessary at this step of the procedure to analyze a   

      conditioning blank (section 4.5) to condition the instrumentation prior to any analysis.   
      This step is usually necessary when instrumentation has been idle for a period of time. 

 
10.2.3.1 Every 12 hours, inject 2 µl (50 ng) of BFB solution directly on column. 

 
Note:  The BFB Tune may be performed either as a separate analysis or 
evaluated from the daily calibration or conditioning blank. 

 
10.2.3.2 The GC/MS system must be checked to verify acceptable performance criteria are 

achieved (see Table 2) for BFB. 
 

10.2.3.3 This performance test must be passed before any samples, blanks or standards are 
analyzed. 

 
10.2.3.4 If all the criteria are not achieved, the analyst must retune the mass spectrometer and 

repeat the test until all criteria are met. 
 

10.2.3.5 The injection time of the acceptable tune analysis, is considered the start of the 24 hour 
clock. 
 

       10.2.4.6 Three scans (the peak apex scan and the scans immediately preceding and  
        following the apex) are acquired and averaged. 

 
10.2.4.7 Background subtraction is required, and must be accomplished using a single scan  
       acquired within 20 scans of the elution of BFB.  The background  
       subtraction should be designed only to eliminate column bleed or instrument  
              background ions.  Do not subtract part of the BFB peak. 
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10.2.4.8 As a secondary procedure, an individual scan (the apex or the scans preceding or  
             following the apex) may be used.  Background subtraction must be used in the same  
             manner as the first approach.  

 
10.2.4 Daily calibration check 

 
10.2.4.1 See section  10.1.8 
 

10.2.5 Method blank (reagent water) 
 

10.2.5.1 An acceptable method blank must be analyzed for every 12 hour time period. 
 

10.2.5.2 For O.I. and Tekmar autosamplers, fill a clean 40 ml voa vial with deionized water. 
Replace Teflon lined cap being sure not to leave any air bubbles in vial. Analyze as per 
10.2. 

 
10.2.5.3 Surrogates must meet in-house acceptance limits (or other regulatory 

program/client QAPP limits as applicable). 
 

10.2.5.4 Evaluate the method blank for target compound contamination to the MDL.  If 
target compounds are detected in the method blank above ½ the RL, the source of 
contamination must be identified and corrective action must be taken (and 
documented in the run log) before continuing with sample analysis.   The method 
blank must be re-analyzed and evaluated before sample analysis can begin (must 
meet surrogate and contamination criteria).  Common laboratory contaminants such 
as acetone, methylene chloride, 2-butanone, and chloroform may not be present in 
the method blank greater than 5 times the RL.  

 
10.2.6 Sample analysis 

 
10.2.6.1 Rinse 5 ml syringes at least three times with organic-free water (reagent water). 

 
10.2.6.2 Establish dilution of sample in order to fall within the upper portion of the calibration 

range. 
 

10.2.6.2.1 From acquired sample data. 
10.2.6.2.2 From history program. 
10.2.6.2.3 Sample characteristics (appearance, sheen, etc.) 

 
10.2.6.3 Water sample 

 
10.2.6.3.1 Place 40 ml vial into appropriate position on autosampler. 
10.2.6.3.2 Check the sample pH after analysis is completed (refer to section 6.1.2).  
10.2.6.3.3 Record pH using 0-14 pH paper and record in logbook. 

 
10.2.6.4 Sediment/ soil sample 
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Low-level soil method (Requires separate initial and continuing calibrations) 
 
• Low level initial calibrations and calibration checks are prepared in pre-

prepared 5ml Deionized Water sample VOA vials. 
 

10.2.6.4.1 Low level soils are collected in the field preserved in sodium bisulfate or 5ml 
deionized water pre-prepared VOA vials according to method 5035A 
(Section 6.1.1).  If sample is not preserved – the analyst adds 5 mls of DI 
water to 5 g of sample (and a stir bar) in a 40 ml VOA vial.  Soil samples are 
generally purged on O.I. 4552 instrumentation.  Surrogates and IS are 
loaded onto the instrument (in vials) and automatically injected into the 
sample.  The samples are heated, stirred, and purged onto the trap. 

 
10.2.6.4.2 Alternately, accurately weigh approximately 5 g (or less) sample into clean 

40 ml VOA vial. 
 
10.2.6.4.3 Add 5 ml reagent water and 1 stir bar to VOA vial. 
 
10.2.6.4.4 Place vial into autosampler. 

 
Medium-level soil method  
 
• Medium level initial calibrations and calibration checks are prepared in water 

containing methanol equivalent to a 1:50 dilution.  
 
    The sample should be extracted in methanol if sample contains analytes above 

working calibration range or exhibits severe matrix interference. 
 

10..1.1.1 Weigh 10 g sample into VOA vial containing 10 ml methanol and seal 
with Teflon lined septum. 

 
10..1.1.2 Mix by hand shaking vigorously for 1 minute. 
 
10..1.1.3 Let settle. 
 
10..1.1.4 Aliquot proper amount of extract by using gas tight microsyringe. 
 
10..1.1.5 Add aliquoted sample (extract) to a 50 ml volumetric flask (filled to 

mark with DI water).  Cap and swirl gently (or invert gently 3 times) to 
mix.  

 
10.2.7.5 For medium-level soil analyses, add 5 ul of 50 ug/ml internal standard (I.S.) to 
syringe containing sample.  The concentration of each I.S. should be 50 ug/l without using 
any dilution factors. 

 
10.2.7.5.1 Fill a 40 ml voa vial with the diluted sample extract (no headspace) and place in 
autosampler. 
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10.2.7.5.2 For analysis of low-level soils, heat the sample vial to 40°C while purging and 
stirring the sample for 11 minutes with Helium.  Water samples are not heated.  Sample 
dry purge time is 2 minutes for both matrices. 

 
10.2.7.5.3 Desorb the sample for 1-4 minutes by rapidly heating the trap to 180°C while 
backflushing with Helium.   The desorb time should be set based on the trap 
manufacturer’s specification. 

 
10.2.7.5.4 Bake the trap for 12 minutes at 225°C or at the manufacturer’s specifications to 
remove any residual purgeable compounds. 

 
10.2.7.5.5 If the quantitation value for any analyte exceeds the working range of the 
GC/MS system, dilute the sample and re-analyze. 

 
   Note:  Internal standard and surrogate is added by the autosampler 
 
 

10.3 DATA INTERPRETATION 
 

10.3.1 Qualitative identification. 
 

10.3.1.1 The targeted compounds shall be identified by analyst with competent knowledge 
in the interpretation of mass spectra by comparison of the sample mass spectrum 
to the mass spectrum of a standard of the suspected compound.  The analyst or 
supervisor may use professional judgement to supercede identification criteria in 
certain cases (especially when evaluating low-level results). The criteria required 
for a positive identification are: 

 
10.3.1.2 The sample component must elute at the same relative retention time (RRT) as 

the daily standard.  Criteria are the RRT of sample component must be within ± 
0.06 RRT units of the standard. 

 
10.3.1.3 All ions present in the standard mass spectra at a relative intensity greater than 

10% (major abundant ion in the spectrum equals 100%) must be present in the 
sample spectrum. 

 
10.3.1.4 The relative intensities of these ions must agree within ± 30% between the daily 

standard and sample spectra.  (Example:  For an ion with an abundance of 50% in 
the standard spectra, the corresponding sample abundance must be between 20 
and 80%). 

 
10.3.2 Quantitative analysis. 

 
10.3.2.1 When a target compound has been identified, concentration (see section 10.4) will 

be based on the integrated area of the quantitation ion, normally the base peak 
(see Table 7). 
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10.3.2.2 If the sample produces interference for the primary ion, use a secondary ion to 
quantitate (see Table 7).  This is characterized by an excessive background signal 
of the same ion which distorts the peak shape beyond a definitive integration.  
Also interference could severely inhibit the response of the internal standard ion. 
This secondary ion must also be used to generate new calibration response 
factors. 

 
10.3.3 Library search for tentatively identified compounds. 

 
10.3.3.1 If a library search is requested, the analyst should perform a forward library search 

of NBS mass spectral library to tentatively identify 15 non-reported compounds. 
 

10.3.3.2 Guidelines for making tentative identification are: 
 

10.3.3.2.1 These compounds should have a response greater than 10% of the 
nearest internal standard.  The response is obtained from the 
integration for peak area of the Total Ion Chromatogram (TIC). 

 
10.3.3.2.2 The search is to include a spectral printout of the 3 best library 

matches for a particular substance. The results are to be interpreted 
by analyst. 

 
10.3.3.2.3 Molecular ions present in the reference spectrum should be present 

in the sample spectrum. 
 

10.3.3.2.4 Relative intensities of major ions in the reference spectrum (ions > 
10% of the most abundant ion) should be present in the sample 
spectrum. 

 
10.3.3.2.5 The relative intensities the major ions should agree within ± 20%. 

 
10.3.3.2.6 Ions present in the sample spectrum but not in the reference 

spectrum should be reviewed for possible background contamination 
or presence of coeluting compounds. 

 
10.3.3.2.7 Ions present in the reference spectrum but not in the sample 

spectrum should be reviewed for possible background subtraction 
from the sample spectrum because of background contamination or 
coeluting peaks. 

 
10.3.3.2.8 Quantitation of the tentatively identified compounds is obtained from 

the total ion chromatogram based on a response factor of 1 and is to 
be tabulated on the library search summary data sheet. 

 
10.3.3.2.9 Quantitation will be performed by using the nearest internal standard. 

 
10.3.3.2.10 Report result as estimated. 
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10.4 CALCULATION 
 

10.4.1 Response Factor (RF) 

  where: As   = Area of the characteristic ion for the compound being measured. 
     Ais  = Area of the characteristic ion for the specific internal standard. 
     Cs   = Concentration of the compound being measured (ug/l). 
     Cis  = Concentration of the specific internal standard (ug/l). 
 
 10.4.2 Percent Relative Standard Deviation (% RSD) 

  where: SD   = Standard Deviation 
     RFav = Average response factor from initial calibration. 
 
 10.4.3 Percent Difference (% D) 

  where: RFc  = RF from continuing calibration (CBCHK) 
 
 
 
 10.4.4 Concentration (Conc.) 
 
  For water: 

 
 
  For soil/sediment (on a dry weight basis): 

  Where:  Ac  = Area of characteristic ion for compound being measured. 
      Vp  = 5 ml ( Total Purge Volume )    
      Vi  = Initial volume of water purged (ml). 

 RF =  As x Cis
Ais x Cs

 
 

 %RSD =  SD
RFav

 x 100  
 

 %D =  |RFav -  RFc|
RFav

 x 100  
 

 Conc. (ug / l) =  Ac x Cis x Vp
Ais x RFav x Vi

 
 

 Conc. (ug / kg) =  Ac x Cis x Vp
Ais x RFav x Ws x M
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      Ws  =  Weight of sample extracted (g). 
      M   = (100 - % moisture in sample) / 100 or    % solids / 100 
 
 10.4.5 Percent Recovery (% R) 

 10.4.6 Relative Percent Difference (RPD) 

  Where:  MSC  =  Matrix Spike Concentration 
      MSDC =  Matrix Spike Duplicate Concentration 
 

10.4.7 Data Correction for Target Analyte Calculations for Methanol Preservation Dilution Effect. 
 
10.4.7.1 Results for soil/sediment samples must be corrected for the Methanol Preservation Dilution 

Effect.  The potential for under reporting results is more pronounced the greater the percent 
moisture content of the sample if this procedure is not used. 

 
10.4.7.2  ml solvent/water (Vm) = ml methanol + ((%moisture/100) X g of sample) – this calculation 

is automatically performed by the LIMS.   
 
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary 
 
  BFB   Every 12 hrs. 
  ICV   Every ICAL 
  Calibration Check std. Every 12 hrs. 
  Method blank   Every 12 hrs. and/or every batch* 
  Blank Spike*  Every 12 hrs. and/or every batch* 
  Blank Spike Duplicate** Every 12 hrs. and/or every batch* 
  Matrix Spike  one per 20 samples. 
  Matrix Spike Duplicate one per 20 samples. 
  Blank Spike  one per batch.* 
  Surrogate  every sample and standard. 
  Internal Standard every sample and standard. 
 
  *The maximum number of samples per analytical batch is twenty. 
  **MCP Requirement.  
 

11.2 Daily GC/MS performance check - refer to section 10.2.3 
 

 %R =  Concentration Found
Concentration Spiked

 x 100  
 

 RPD =  | MSC -  MSDC|

( 1
2

) (MSC +  MSDC)
 x 100  
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11.3 ICV – refer to section 10.1.7 
 

11.4 Daily calibration check - refer to section 10.1.8 
 

11.5 Method blank (reagent water) - refer to section 10.2.5 
 

11.6 Matrix Spike (MS)/Matrix Spike Duplicate (MSD). 
 

11.6.1 One sample is selected at random from each analytical batch of similar matrix types and 
spiked in duplicate with select compounds to check precision and reproducibility. 

 
11.6.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 50 ug/l or 50 

ug/kg based on 5 g dry weight.  This is analyzed as outlined in 10.2. 
 

11.6.3 Percent recoveries (% R) (see section 10.4.5) are compared to 70-130% or to in-house 
control limits.   

 
11.6.4 A relative percent deviation (RPD) (see section 10.4.6) is calculated and compared to 

acceptance criteria of 30 or to in-house control limits.  
 

11.6.5 If matrix spikes do not meet criteria and the QC check sample (blank spike) passed 
acceptance criteria, matrix interference is to be assumed and the data is reportable and must 
be footnoted. 

 
11.6.6 A relative percent deviation (RPD) (see section 10.4.6) is calculated and must < 20. 

 
11.7 Blank Spike/Blank Spike Duplicate. 

 
  NOTE:  The BSPD is an MCP requirement. 
 

11.7.1 Reagent water is used for the Blank Spike.              
 

11.7.2 Blank Spikes are prepared by adding 5uls of blank Spike solution (prepared independently 
and from a second source as the calibration standards) to 5mls reagent water. For O.I. 4552 
and 4551a, 10 uls are added to 40 mls reagent water. See Table 10 for standard preparation.  
For the MCP, the blank spike is prepared and analyzed in duplicate.  

 
11.7.3 Percent recoveries are compared to 70-130% or in-house acceptance limits.  The RPD 

acceptance criteria is less than or equal to 25. If RPD criteria are not met, the source of the 
non-conformance must be determined and resolved before sample analysis can proceed.  If 
samples have been analyzed, the non-conformance must be discussed in the case narrative.     

 
11.7.4 Blank spike values are used to verify results when Matrix spike/matrix spike duplicate results 

indicate a potential problem due to sample matrix. 
 

11.7.5 If blank spike recoveries are biased high, and sample results are non-detected, these results 
may be reported with a sample narrative  If blank spike recoveries are biased low, the 
samples (and blank spike) must be re-analyzed.  
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11.8 Surrogate 
 

11.8.1 All blanks, samples, and standards contain surrogate compounds which are used to monitor 
method performance. 

 
11.8.2 If the recovery of any surrogate compound does not meet the control limits specified by in-

house acceptance limits the calculation must be checked. 
 

11.8.3 The sample must be reanalyzed if the recovery of any one surrogate is out of control limits of 
70-130% or in-house control limits.   

 
11.8.4 Above conditions (section 11.8.3) are not required for samples having severe matrix 

interference problems. 
 

11.8.5 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis is 
reported.  If the reanalysis date did not meet the hold time, then both sets of data have to 
submitted with the reanalysis reported. 

 
11.8.6 If surrogates are still outside control limits upon reanalysis, then both sets of data should be 

submitted with the first analysis reported. 
 

11.9 Internal Standard. 
 

11.9.1 Retention time for all internal standards must be within ± 30 seconds of the corresponding 
internal standard in the latest continuing calibration or 100 ug/l standard of initial calibration if 
samples are analyzed directly following an initial calibration. 

 
11.9.2 The area (Extracted Ion Current Profile) of the internal standard in all analyses must be within 

50 to 200% of the corresponding area in the latest calibration standard (12 hr. time period). 
 

11.9.3 If area of internal standard does not meet control limits, the calculations must be checked.  If a 
problem is not discovered, the sample must be reanalyzed. 

 
11.9.4 If areas are acceptable upon reanalysis, the reanalysis data is reported. 

 
11.9.5 If areas are unacceptable upon reanalysis, then both set of data are submitted with the 

original analysis reported. 
 

11.10 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to 70-130% or in-house control limits. The 
standard deviation of the 4 replicate percent recoveries are compared to 30 or in-house limits.   If 
percent recovery or standard deviation criteria are not met, corrective action must be taken to bring 
the system back into control. 

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 24 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

11.11 Quality control limits are generated at least on an annual basis by QA using an in-house program.  
Blank spike, MS/MSD, and surrogate QC data are pooled for the previous year (or other specified 
time frame) and the data is processed and evaluated by QA.  The new limits are maintained on the 
QA server.  The annual QC limit data is filed with QA.       

 
11.12 All NELAC-accredited target compounds must be spiked in the blank spike and matrix spike within a 

two-year period.    All target compounds reported for a project are spiked and evaluated in the blank 
spike and MS/MSD.  

 
11.13 Cleanup or Priming blanks. 

 
11.13.1 Blanks may be analyzed in certain situations in order to clean up or prime the analytical system 

or to prevent carryover to client samples.  However, the analysis of these cleanup blanks must 
be performed in a manner which does not bias analytical results or create unfair treatment of 
quality assurance samples. 

 
11.13.2 A clean up blank may be analyzed after the calibration check and blank spike or MS/MSD 

in order to prevent low-level (< the RL) carry-over of heavier compounds such as 
naphthalene and trimethylbenzenes.  It may not be necessary to analyze a clean up blank 
after the MS/MSD if the client does not require estimated (“J” flag) results or if the heavier 
compounds are not to be reported. 

 
11.13.3 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results narrated. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial. 
 

12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 
13.0 DATA REVIEW 
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13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 

Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The Client Services Staff performs a tertiary review on all data prior to release to the client that 

includes a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
13.5 Follow the client or regulatory program – specified technical specifications for quality control 

evaluation as applicable.  These technical specifications are found in the “Client Tech Specs” folder 
on the QA server (LINUXMA1).   Any special requirements – including client or regulatory program 
technical specifications – will be described in the project comments field in the daily work list.  

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, surrogate 
recoveries, analysis dates, and data qualifiers are reported.  Additional quality control 
data including calibration summaries, MS/MSD (or duplicate) percent recoveries and 
RPDs, blank spike recoveries, and method blank results may be reported upon request 
of the client.  Raw data may be reported to the client on request. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.4 Data assessment and acceptance criteria for quality control.  For samples collected 
under the MCP:  If QC do not meet acceptance criteria (method blank, blank spike, 
surrogate recoveries, and internal standard area counts) and are reanalyzed outside of 
the recommended holding time – the lab must report results of both the initial and 
reanalysis.   For surrogate recoveries and internal standard area counts– if the sample 
is not reanalyzed due to obvious interference the lab must provide a copy of the 
chromatogram.  

 
14.5 Procedures for handling non-conforming data. 
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14.5.1 If quality control data does not meet criteria the non-conformance must be 
discussed in a case narrative and footnoted on the applicable quality control 
report summary. 

 
14.5.2 If preservation or holding time criteria is not met and the samples are analyzed 

the result page must be footnoted with this information, and the non-
conformance must be discussed in a case narrative or other suitable 
communication (telephone conversation log or email).  Client notification 
documentation should be included with the data (telephone conversation log, 
fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that 

control the creation and/or escape of wastes of hazardous materials to the environment.  
The amounts of standards, reagents, and solvents must be limited to the amounts 
specified in this SOP.  All safety practices designed to limit the escape of vapors, 
liquids, or solids to the environment must be followed.  All method users must be 
familiar with the waste management practices described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This 
document describes the proper disposal of all waste materials generated during the 
testing of samples as follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
 

16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, 
and the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.11 for 
QC limits.  

 
17.0 ADDITIONAL REFERENCES 

 
17.1 SW846 5030B, Rev. 2, December, 1996, SW846 5035 Rev. 1, December, 1996, 

SW846 5035A, Draft Rev. 1, December 1996, SW846 8000C, Rev. 3, March, 2003, MA 
DEP WSC-CAM-IIA, Rev. 4, 5/28/04 
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 Table  1 
 
 RECOMMENDED OPERATING CONDITIONS  
 (These conditions are recommendations and may be optimized.) 
 Gas Chromatograph/ Mass Spectrometer        5890/5970MSD                                 6890/5975/ 6890/5973      
 
  Carrier Gas(linear velocity) Helium at 30 cm/sec                                 1.2 ml/min  
  Mass range    35 - 260 amu                                           “ 
  Electron Energy   70 volts (nominal)                                              “ 
  Scan time    not to exceed 7 sec. per scan                 “ 
  Injection port temperature 250degC                                                  “ 
  Source temperature  200 – 250degC                                        “ 
  Transfer line temperature 250 – 300degC                                        “ 
  Analyzer temperature  220 – 260degC                                         “ 
  Initial temperature  36degC                                                  42degC  
  Time 1    3 minutes                                                      2 minutes 
  Column temperature rate  8deg/min.                                                    10deg/min to 80degC 
                                                                                                                                                      14deg/min to 210degC 
                                                                                                                                                      16deg/min to 240degC 
  Final temperature  200degC.  3 min. hold                                80degC 2.9min hold 
   Total run time   30 minutes                                                  20 minutes 
 
 Purge and Trap Unit 
  Water Samples 
  Purge flow     40 mls/ min. 
                           Purge time                                                                11 min. 
  Dry Purge     2 min 
  Desorb preheat     175degC 
  Desorb      1-4 min. at 180 degC 
  Bake       8-12 min. at 225degC 
  Transfer line     100 – 110degC 
  Valve temperature.    Approx. transfer line temp. 
  Preheat      40degC 
  Preheat time     3 min. 
 
 Purge and Trap Unit 
  Soil Samples 
  Purge flow     40 mls/ min. 
                           Purge time                                                                11 min. 
  Dry Purge     2 min 
  Desorb preheat     175degC 
  Desorb      4 min. at 180degC 
  Bake       8-12 min. at 200 - 225degC 
  Transfer line     100 – 110degC 
  Valve temperature.    Approx. transfer line temp. 
  Preheat      40degC 
  Preheat time     3 min. 
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  Table  2 
 
 BFB KEY IONS AND ION ABUNDANCE CRITERIA 
 

 Mass  Ion Abundance Criteria 

 50  15 – 40% of mass 95 

 75  30 – 60% of mass 95 

 95  Base peak, 100% relative abundance 

 96  5 - 9% of mass 95 

 173  <2% of mass 174 

 174  >50% of mass 95 

 175  5 - 9% of mass 174 

 176  >95% and <101% of mass 174 

 177  5 - 9% of mass 176 
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 Table 3 
 
 INTERNAL STANDARD  
 

 Internal Standard  Prim./Sec. Ions 

 Pentafluorobenzene  168 

 Chlorobenzene-d5  117 / 82, 119 

TBA-d9 65/46 

 1,4-Difluorobenzene  114 / 63, 88 

 1,4-Dichlorobenzene-d4  152, 115, 150 
 
 
 Table  4 
 
 SURROGATES 
 

 
 Compound 

 
 (Prim./Sec. ions) 

 Control Limit (%) 

   Water  Soil 

 Dibromofluoromethane  (113) 70-130% 70-130% 

 Toluene-d8  (92 / 91,65) 70-130% 70-130% 

 4-Bromofluorobenzene  (95 / 174,176) 70-130% 70-130% 
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 Table 5 
 
 Criteria for CCC and SPCC 
 
 Initial Calibration: Maximum % RSD for CCC is 30% 
 
 Continuing Calibration: Maximum % D for CCC is 20% 
 
 Minimum acceptable average relative response factor (RRF) is 0.300 for SPCC (>0.10 for Bromoform, 

chloromethane & 1,1 Dichloroethane). 
 
 Calibration check compounds (CCC)  
 

 Volatile 

 Vinyl Chloride 

 1,1-Dichloroethene 

 Chloroform 

 1,2-Dichloropropane 

 Toluene 

 Ethylbenzene 
 
 
   
 
  Table 6 
 
  System Performance Check Compounds (SPCC) 
 
 

 Volatile 

 Chloromethane 

 1,1-Dichloroethane 

 Bromoform 

 1,1,2,2-Tetrachloroethane 

 Chlorobenzene 
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Table 7 
 Volatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 Pentafluorobenzene     Chlorobenzene-d5 
     ions      ions 
 Acetone    (58/43)  1,1,2-Trichloroethane  (97,99,61) 
 Acrylonitrile    (53/52,51) Chlorobenzene   (112/114,77) 
 Acrolein    (56/55,58) Ethylbenzene   (106/91) 
 Bromochloromethane   (128,49,130) 1,3-Dichloropropane  (76,78) 
 Bromomethane    (94/96,79) *Ethyl methacrylate  (69/41,99) 
 Carbon disulfide   (76/78)  2-Hexanone   (43/58,57) 
 Chloroethane    (64/66,49) Styrene    (104/78,103) 
 Chloroform    (83/85,47) Tetrachloroethene  (164/129,131) 
 Chloromethane    (50/52,49) Toluene-d8   (surr.) 
 Dichlorodifluoromethane  (85/87,50) Xylenes    (106/91) 
 1,1-Dichloroethane   (63/65,83) Chlorodibromomethane  (129/208,206) 
 2,2-Dichloropropane   (77,97)  1,1,1,2-Tetrachloroethane (131,133,206) 
 1,2-Dichloroethane   (surr.)  Bromoform   (173/171,175,252) 
 1,1-Dichloroethene   (96/61,98) Trans-1,4-dichloro-2-butene (53) 
 Iodomethane    (142/127,141)  
 Methylene chloride   (84/49,51)  
 Vinyl chloride    (62/64,61)  
 trans-1,2-Dichloroethene  (96/61,98) 
 Trichlorofluoromethane   (101/103,66) 
 Tertiary butyl alcohol   (59/41) 
 Vinyl Acetate    (43,86) 
 cis-1,2-Dichloroethene   (96,61,98) 
Tetrahydrofuran    (42/71/72) 
Acetonitrile    (41) 
Di-isopropyl ether   (45) 
Isobutyl alcohol    (43)     
Ethyl-tert butyl ether   (59) 
Cyclohexane    (56) 
Chloroprene    (53) 
Ethanol     (45) 
Ethyl acetate    (43) 
Freon 113    (101) 
Ethyl ether    (59) 
Methacrylonitrile    (41) 
 1,4-Difluorobenzene     ions  1,4-Dichlorobenzene-D4  ions 
 
 Benzene    (78/52,77) Isopropylbenzene  (105,120) 
 Bromodichloromethane   (83/85,129) Bromobenzene   (156,77,158) 
 2-Butanone    (72/57,43) 1,2,3-Trichloropropane  (75/110,77,61) 
 Carbon tetrachloride   (117/119,121) n-Propylbenzene  (91,120) 
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 2-Chloroethyl vinyl ether  (63/65,106) 1,1,2,2 Tetrachloroethane (83/85,131,133) 
 Dibromomethane   (93/174,95) 2-chlorotoluene   (91,126) 
 1,4-Dichloro-2-butene   (75/53,89) 4-chlorotoluene   (91,126) 
 1,2-Dichloropropane   (63/62,41) 1,3,5-Trimethylbenzene  (105,120) 
 cis-1,3-Dichloropropene   (75/77,390 t-Butlybenzene   (119,91,134) 
 trans-1,3-Dichloropropene  (75/77,39) sec-Butlybenzene  (105,134) 
 1,1,1-Trichloroethane   (97/99,117) 1,3-Dichlorobenzene  (146/148,111) 
 Trichloroethene    (130/95,97,132) 1,3-Dichlorobenzene  (146/148,111) 
 Vinyl acetate    (43/86)  1,2-Dichlorobenzene  (146/148,111) 
 Methyl tert butyl ether    (73/57)  p-Isopropyltoluene  (119,134,91) 
 1,4-Dioxane    (88/58)  n-Butylbenzene   (91,92,134) 
 Ethyl acetate    (43/45,61) 1,2-Dibromo-3-chloropropane (75,155,157) 
 Bromofluorobenzene   (surr.)  1,2,4-Trichlorobenzene  (180,182,145) 
 1,1-Dichloropropane   (75,110,77) Naphthalene   (128) 
 1,2-Dichloroethane   (62,64,98) Hexachlorobutadiene  (225,223,227) 
 Toluene    (91/92,65) 1,2,3-Trichlorobenzene  (180,182,145) 
 4-methyl-2-pentanone   (43/58,100)  
 1,2-Dibromoethane    (107, 109) 
Tert-amyl ethyl ether   (73) 
Ethyl methacrylate   (69) 
Methyl methacrylate   (69) 
Methylcyclohexane   (83) 
 
TBA-d9 
 
Tert butyl alcohol (TBA)   (59) 
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 Table 8 
 
 Compounds reported by 8260B 
 
           
COMPOUND    CAS #   
ACETONE    67-64-1  
ACETONITRILE    75-05-8   
ACROLEIN    107-02-08   
ACRYLONITRILE   107-13-1 
ALLYL CHLORIDE   107-05-1   
BENZENE    71-43-2    
BROMOBENZENE   108-86-1   
BROMOCHLOROMETHANE  74-97-5    
BROMODICHLOROMETHANE  75-27-4    
BROMOFORM    75-25-2    
BROMOMETHANE   74-83-9    
2-BUTANONE    78-93-3    
n-BUTLYBENZENE   104-51-8   
sec-BUTYLBENZENE   135-98-8   
tert-BUTYLBENZENE   98-06-6    
CARBON DISULFIDE   75-15-0    
CARBON TETRACHLORIDE  56-23-5    
CHLOROBENZENE   108-90-7   
CHLOROETHANE   75-00-3    
CHLOROFORM    67-66-3    
CHLOROMETHANE   74-87-3  
CHLOROPRENE   126-99-8 
CYCLOHEXANE   110-82-7 
2-CHLOROETHYL VINYL ETHER 110-75-8   
2-CHLOROTOLUENE   95-49-8    
4-CHLOROTOLUENE   106-43-4   
DIBROMOCHLOROMETHANE  124-48-1   
1,2-DIBROMO-3-CHLOROPROPANE  96-12-8    
1,2-DIBROMOETHANE   106-93-4   
DIBROMOMETHANE   74-95-3    
1,2-DICHLOROBENZENE  95-50-1    
1,3-DICHLOROBENZENE  540-73-1   
1,4-DICHLOROBENZENE  106-46-7   
DICHLORODIFLUOROMETHANE 75-71-8    
1,1-DICHLOROETHANE   75-34-3    
1,2-DICHLOROETHANE   107-06-02   
1,1-DICHLOROETHYLENE  75-35-4 
1,4-DIOXANE    123-91-1 
DI-ISOPROPYL ETHER   108-20-3    
cis-1,2-DICHLOROETHYLENE  156-59-2   
trans-1,2-DICHLOROETHYLENE 156-60-5   
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      Table 8 (cont.) 
 

Compounds reported by 8260B 
 
           
COMPOUND    CAS #   
1,3-DICHLOROPROPANE  142-28-9  
1,2-DICHLOROPROPANE  78-87-5  
2,2-DICHLOROPROPANE  594-20-7  
1,1-DICHLOROPROPENE  563-58-6    
cis-1,3-DICHLOROPROPENE  10061-01-5    
trans-1,3-DICHLOROPROPENE  10061-02-6    
ETHYLBENZENE   100-41-4 
ETHYL METHACRYLATE  97-63-2  
ETHYL ACETATE   141-78-6 
FREON 113    76-13-1 
FREON 114    76-14-2 
HEXACHLOROBUTADIENE  87-68-3  
ETHANOL    64-17-5  
ETHYL ETHER    60-29-7     
2-HEXANONE    591-78-6    
IODOMETHANE   74-88-4       
ISOPROPYLBENZENE   98-82-8  
ISOBUTYL ALCOHOL   78-83-1    
p-ISOPROPYLTOLUENE  99-87-6     
METHYLENE CHLORIDE  75-09-2     
4-METHYL-2-PENTANONE  108-10-1 
METHACRYLONITRILE   126-98-7 
METHYL METHACRYLATE  80-62-6   
METHYLCYCLOHEXANE  108-87-2 
METHYL ACETATE   79-20-9 
NAPHTHALENE   99-20-3  
METHYL TERT BUTYL ETHER  1634-04-4    
n-PROPYLBENZENE   103-65-1 
PROPIONITRILE   107-12-0    
PENTACHLOROETHANE  76-01-7 
STYRENE    100-42-5    
1,1,1,2-TETRACHLOROETHANE 630-20-6    
1,1,2,2-TETRACHLOROETHANE 79-34-5     
TETRACHLOROETHYLENE  127-18-4    
TETRAHYDROFURAN   109-99-9    
TOLUENE    108-88-3 
TRANS-1,4-DICHLORO-2-BUTENE 110-57-6 
TERT-AMYL METHYL ETHER  994-05-8 
TERT-BUTYL ETHYL ETHER  637-92-3     
1,2,3-TRICHLOROBENZENE  87-61-6     
1,2,4-TRICHLOROBENZENE  120-82-1    
1,1,1-TRICHLOROETHANE  71-55-6     
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Table 8 (cont.) 
 

Compounds reported by 8260B 
 
1,1,2-TRICHLOROETHANE  79-00-5     
TRICHLOROETHYLENE  79-01-6     
TRICHLOROFLUOROMETHANE 75-69-4     
1,2,3-TRICHLOROPROPANE  96-18-4     
1,2,4-TRIMETHYLBENZENE  95-63-6     
1,3,5-TRIMETHYLBENZENE  108-67-8 
 
TERT BUTYL ALCOHOL  637-92-3    
VINYL ACETATE   108-05-4    
VINYL CHLORIDE   75-01-4     
m-XYLENE    108-38-3    
p-XYLENE    106-42-3    
o-XYLENE    95-47-6  
TOTAL XYLENES   1330-20-7    
 
 
 
Note:  Analysis of additional compounds may be appended to this SOP.  
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      Table 9 
 SINGLE LABORATORY ACCURACY AND PRECISION DATA FOR VOLATILE 
 ORGANIC COMPOUNDS IN WATER DETERMINED WITH A WIDE- 
 BORE CAPILLARY COLUMN * 
 
    CONC.          STANDARD       
    RANGE   RECOVERY DEVIATION PERCENT 
COMPOUND   (UG/L)   (%)     OF REC. RSD 
ACETONE   ND **   ND  ND  ND 
ACROLEIN   ND   ND  ND  ND 
ACRYLONITRILE  ND   ND  ND  ND 
BENZENE   0.1-10   97  6.5  5.7 
BROMOBENZENE  0.1-10   100  5.5  5.5 
BROMOCHLOROMETHANE 0.5-10   90  5.7  6.4 
BROMODICHLOROMETHANE 0.1-10   95  5.7  6.1 
BROMOFORM   0.5-10   101  6.4  6.3 
BROMOMETHANE  0.5-10   95  7.8  8.2 
2-BUTANONE   ND   ND  ND  ND 
n-BUTLYBENZENE  0.5-10   100  7.6  7.6 
sec-BUTYLBENZENE  0.5-10   100  7.6  7.6 
tert-BUTYLBENZENE  0.5-10   102  7.4  7.3 
CARBON DISULFIDE  ND   ND  ND  ND 
CARBON TETRACHLORIDE 0.5-10   84  7.4  8.8 
CHLOROBENZENE  0.1-10   98  5.8  5.9 
CHLOROETHANE  0.5-10   89  8.0  9.0 
CHLOROFORM   0.5-10   90  5.5  6.1 
CHLOROMETHANE  0.5-10   93  8.3  8.9 
2-CHLOROETHYL VINYL ETHERND   ND  ND  ND 
2-CHLOROTOLUENE  0.1-10   90  5.6  6.2 
4-CHLOROTOLUENE  0.1-10   99  8.2  8.3 
DIBROMOCHLOROMETHANE 0.1-10   92  6.5  7.0 
1,2-DIBROMO-3-CHLOROPROPANE 0.5-10  83  16.6  19.9 
1,2-DIBROMOETHANE  0.5-10   102  4.0  3.9 
DIBROMOMETHANE  0.5-10   100  5.6  5.6 
1,2-DICHLOROBENZENE 0.1-10   93  5.8  6.2 
1,3-DICHLOROBENZENE 0.5-10   99  6.8  6.9 
1,4-DICHLOROBENZENE 0.2-20   103  6.6  6.4 
DICHLORODIFLUOROMETHANE0.5-10   90  6.9  7.7 
1,1-DICHLOROETHANE ND   ND  ND  ND 
1,2-DICHLOROETHANE ND   ND  ND  ND 
1,1-DICHLOROETHYLENE ND   ND  ND  ND 
cis-1,2-DICHLOROETHYLENE ND   ND  ND  ND 
trans-1,2-DICHLOROETHYLENEND   ND  ND  ND 
1,2-DICHLOROPROPANE 0.1-10   97  5.9  6.1 
1,3-DICHLOROPROPANE 0.1-10   96  5.7  6.0 
2,2-DICHLOROPROPANE 0.5-10   86  14.6  16.9 
1,1-DICHLOROPROPENE 0.5-10   98  8.7  8.9 
cis-1,3-DICHLOROPROPENE ND   ND  ND  ND 
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      Table 9 (cont.) 
 
    CONC.          STANDARD       
    RANGE   RECOVERY DEVIATION PERCENT 
COMPOUND   (UG/L)   (%)     OF REC. RSD 
trans-1,3-DICHLOROPROPENE ND   ND  ND  ND 
ETHYLBENZENE  0.1-10   99  8.4  8.6 
HEXACHLOROBUTADIENE 0.5-10   100  6.8  6.8 
2-HEXANONE   ND   ND  ND  ND 
IODOMETHANE  ND   ND  ND  ND 
ISOPROPYLBENZENE  0.5-10   101  7.7  7.6 
p-ISOPROPYLBENZENE 0.1-10   99  6.7  6.7 
METHYLENE CHLORIDE 0.1-10   95  5.0  5.3 
4-METHYL-2-PENTANONE ND   ND  ND  ND 
NAPHTHALENE  0.1-100   104  8.6  8.2 
n-PROPYLBENZENE  0.1-10   100  5.8  5.8 
STYRENE   0.1-100   102  7.3  7.2 
1,1,1,2-TETRACHLOROETHENEND   ND  ND  ND 
1,1,2,2-TETRACHLOROETHANE0.1-10   91  5.7  6.3 
TETRACHLOROTOLUENE ND   ND  ND  ND 
TOLUENE   0.5-10   102  8.1  8.0 
1,2,3-TRICHLOROBENZENE 0.5-10   109  9.4  8.6 
1,2,4-TRICHLOROBENZENE 0.5-10   108  9.0  8.3 
1,1,1-TRICHLOROETHANE 0.5-10   98  7.9  8.1 
1,1,2-TRICHLOROETHANE 0.5-10   104  7.6  7.3 
TRICHLOROETHYLENE 0.5-10   90  6.5  7.3 
TRICHLOROFLUOROMETHANE0.5-10   89  7.2  8.1 
1,2,3-TRICHLOROPROPANE 0.5-10   108  15.6  14.4 
1,2,4-TRIMETHYLBENZENE 0.5-10   99  8.0  8.1 
1,3,5-TRIMETHYLBENZENE 0.5-10   92  6.8  7.4 
VINYL ACETATE  ND   ND  ND  ND 
VINLY CHLORIDE  0.5-10   98  6.5  6.7 
m-XYLENE   0.1-10   97  6.3  6.5 
p-XYLENE   0.5-10   104  8.0  7.7 
o-XYLENE   0.1-31   103  7.4  7.2 
 
* Criteria from SW846 method 8260B 
** ND; not determined 
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 Table 10 
    WORKING STANDARD PREPARATION 
 
Internal standard and Surrogate mixture  O.I.  (250 ug/ml)   Tekmar (125 ug/ml) 
 
Internal Standard  (2000 ug/ml)                  1250 ul                                                               1250 ul 
  
Surrogates (2000 ug/ml)                   1250 ul                                                               1250 ul 
 
TBA (50,000 ug/ml)       500 ul     500 ul 
 
Methanol        7.0 mls                                                              17.0 mls  
                            __                        _______ 
        
    Final volume           10ml                                                                     20 mls 
Calibration  mixture      
 
2 ml  Ethanol Standard @ 100,000 ug/ml    
 
1 ml  M-502A-R-10X @ 2.0 mg/ml 
 
1 ml  M-502-B-10X @ 2.0 mg/ml 
 
1 ml  Cus-6580 Ultra  
 
1 ml  Cus-6581 Ultra 
 
0.8 ml 0-Cymene @ 2470 ug/ml 
 
3200 ul  Methanol 
 
FV = 10 ml 
 
Blank Spike/ Matrix Spike (2nd source )  
 
2 mls  Ethanol Standard @ 100,000 ug/ml 
 
1 ml  Cus-5680-ICV @ various conc. 
 
1ml  Cus-6581 @ various conc. 
 
1ml  M-502-10X 
 
 0.93 ml  O-Cymene @ 2150 ug/ml 
 
4070 ul Methanol 
 
FV = 10 ml             
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Lab Manager: Doug Yargeau 

 
QA Officer:  Robert Treggiari 

 
TITLE: DETERMINATION OF SEMIVOLATILE ORGANIC COMPOUNDS USING GC/MS SYSTEM 

(INCLUDING SINGLE ION MONITORING) 
 
TEST METHOD REFERENCE: SW846 8270C Rev. 3, December, 1996 
 
REVISED SECTIONS:  Table 1; added 4.5; revised 8.0 Notation; 10.2.2; defined linear regression; quadratic     
        regression 
 
1.0 SCOPE & APPLICATION 
 

1.1 The following method describes the analytical procedure which is utilized by Accutest to analyze 
semivolatile organic compounds using a gas chromatograph/mass spectrometer (GC/MS).     This SOP 
includes full scan and single ion monitoring (SIM) procedures.  Applicable matrices include soil, water, 
and solid waste.   Refer to Tables 7, 10, 11, or 12 or use the Compound List function in LIMS to view 
the compounds analyzed by this method.  

 
2.0 SUMMARY 
 

2.1 This method is performed in accordance with extraction methodologies:  SW-846 3rd Edition – 3510C, 
3520C, 3540C and 3550B. 

 
2.2 The resultant methylene chloride extract is injected into a tuned and calibrated GC/MS system 

equipped with a fused silica capillary column. 
 

2.3 The peaks detected are qualitated by comparison to characteristic ions and retention times specific to 
the known target list of compounds. 

 
2.4 Once identified the compound is quantitated by internal standard techniques with an average response 

factor generated from a 5 point curve. 
 

2.5 Additional unknown peaks with a response > 10 % of the closest internal standard may be 
processed through a library search with comparison to a data base of approximately 40,000 
spectra.  An estimated concentration is quantitated by assuming a response factor of 1. 

 
 
3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 
 

3.1 The Reporting (RL) is based on Accutest laboratory extraction procedure and lowest calibration 
standard. RL'S may vary depending on matrix difficulties and sample volumes or weight and 
percent moisture. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
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3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 

40 CFR, Part 136, and Appendix B.  Actual reported MDLs incorporate the sample volume analyzed 
and sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates). 
MDLs are determined initially (prior to analysis) and on an annual basis.  Refer to the MDL SOP 
(MQA245) for further MDL study details. 

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies 
are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic 
MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 
4.5 CONDITIONING BLANK – defined as any matrix blank analyzed on instrumentation prior to or 

following any analytical quality control or samples.  This blank is used to condition the 
instrumentation, normally as the first analysis of any day, or following an analytical sequence, such 
that all instrumentation or column conditions are stabilized prior to analysis. 

 
4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 

of the analytical system. 
 

4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample 

matrix and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and 
pesticide/Aroclor compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.13 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
 

4.14 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.15 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.16 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the calibration standards (4.14) to verify the initial calibration.  
 

4.17 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.18 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.19 LINEAR REGRESSION – an analytical calibration regression where the concentrations of the 

analytes and the instrument response for each standard can be fit to a straight line.  This yields a 
model described by the equation: 

 
Y = mx + b 

 
Where Y is the instrument response, m represents instrument sensitivity, and b is a constant that 
describes the instrument background.  The analyte concentration (x) of unknown samples can then 
be calculated. 
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4.20 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 
Environmental Protection (MA DEP) program which deals with environmental cleanups within the 
state.  For the purposes of this SOP MCP specifically refers to data quality and reporting guidelines 
established under the MCP Data Enhancement Program.   

 
4.21 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.22 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.23 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.24 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.25 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 
standards that is carried throughout the entire analytical procedure.  The method blank is used to 
define the level of laboratory, background, and reagent contamination. 

 
4.26 PERCENT DIFFERENCE (%D) - As used in this SOP and elsewhere to compare two values, the 

percent difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 

 
4.27 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 

by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.28 PURGE AND TRAP (DEVICE) - analytical technique (device) used to isolate volatile (purgeable) 

organics by stripping the compounds from water or soil by a stream of inert gas, trapping the 
compounds on an adsorbent such as a porous polymer trap, and thermally desorbing the trapped 
compounds onto the gas chromatographic column. 

 
4.29 QUADRATIC REGRESSION – a nonlinear model where in the basic form the functional part of the 

model in not linear with respect to the unknown parameters, and the method of least squares is 
used to estimate the values of the unknown parameters. 

 
Y = ax² + bx + c 
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Where x represents a variable or an unknown, and a, b, and c are constants with, a not equal to zero. 
 

4.30 REAGENT WATER - water in which an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.31 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.32 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.33 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.34 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.35 SOIL - used herein synonymously with soil/sediment and sediment. 

 
4.36 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds added 

to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to evaluate 
analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or isotopically 
labeled compounds not expected to be detected in environmental media. 

 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.37 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system instrument 
performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.38 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 

identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.39 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 
4.40 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method.    

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 PRESERVATION (Including PAHs by SIM) 
 

6.1.1 Aqueous 
 

6.1.1.1 Container - 2 (two) 1 liter glass bottles with teflon insert in cap.  Client must provide an 
additional bottle if sample is to be used for QC.  

 
6.1.2 Soil 
 

6.1.2.1 Container – 1 (one) 300-500 ml amber glass bottle 
 

6.1.3 Sample should be taken with care so as to prevent any portion of the collected sample coming 
in contact with the sampler's gloves, thus avoiding possible phthalate contamination. 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 7 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 
6.1.4 The samples must be protected from light and refrigerated at 4° C (± 2° C) from the time of 

receipt until extraction and analysis. 
 

6.1.5 Store extracts at -10°C to -20°C protected from light in sealed vials equipped with unpierced 
PTFE lined septa. 

 
6.2 HOLDING TIME (Including SIM PAHS) 

 
6.2.1 Aqueous samples must be extracted within 7 days of sampling. 

 
6.2.2 Soil samples must be extracted within 14 days of sampling. 

 
6.2.3 Extracts must be analyzed within 40 days following extraction. 

 
7.0 APPARATUS & MATERIALS 
 

7.1 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 
 

7.1.1 Gas Chromatograph. 
 

7.1.1.1 The analytical system which is complete with a temperature programmable gas 
chromatograph and all required accessories including syringes, analytical columns, and 
gases.  The injection port is designed for splitless injection with capillary columns. The 
capillary column is directly coupled to the source. 

       
7.1.2 Column. 

 
7.1.2.1 30 m x 0.25 mm fused silica (0.25 um film thickness) DB-5MS capillary column.  

Condition the column as per manufacturer’s directions. 
 

7.1.3 Mass Spectrometer. 
 

7.1.3.1 Capable of scanning from 35-500 amu every second or less utilizing a 70 volt (nominal) 
electron energy in the electron impact ionization mode. Capable of producing a mass 
spectrum which meets all the criteria in Table 2 when injecting 50 ng of 
Decafluorotriphenyl phosphine (DFTPP). 

  
7.2 DATA SYSTEM 

 
7.2.1 A computer system is interfaced to the mass spectrometer which allows the continuous 

acquisition and storage on machine readable media (disc) of all mass spectra obtained 
throughout the duration of the chromatographic program. 

 
7.2.2 The computer utilizes software which allows searching any GC/MS data file for analytes which 

display specific fragmentation patterns. 
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7.2.3 The ENVIROQUANT data system is capable of quantitation using multipoint calibration and 
multipoint internal standards. 

 
7.2.4 The recent version (rev E) of the EPA/NIH mass spectral library (75,000 compounds) is being 

used. 
 

7.2.5 Data can be archived to disc for long term storage. 
  

7.3 SYRINGE 
 

7.3.1 10 ul graduated, manually held (Hamilton or equiv.). 
 
 

7.3.2 10 ul graduated, auto sampler (Hamilton or equiv.). 
 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, calculations, and 
initials must be entered in the appropriate standard/reagent preparation logbook.   Vendors 
typically used by Accutest include Fisher Scientific, VWR, Accustandard, Supelco, 
Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 Solvents - Ultra pure, chromatography grade. 

 
8.1.1 Methylene chloride, Methanol, and Acetone. 

 
8.2 Stock standard solutions. 

 
8.2.1 Commercially prepared standards used. 

 
8.2.1.1 Accustandard ,Chemserve and Ultra Scientific: (or equivalent) 

 
8.2.1.1.1 Base Neutrals. 
 

8.2.1.1.1.1 Accustandard CLP-HC-BN-R 2.0mg/ml in MeCl2 
8.2.1.1.1.2 Accustandard Z-014e-R3 2.0mg/ml in MeCle2 
8.2.1.1.1.3 Accustandard Z-014F 2.0mg/ml in MeOH 

                           
8.2.1.1.2 Acids. 

 
8.2.1.1.2.1 Accustandard CLP-HC-A-R 2.0mg/ml in MeCl2 
8.2.1.1.2.2 Accustandard APP-9-050-10x 1.0mg/ml in MeCl2 

 
8.2.1.2 DFTPP tune stock – Accustandard M-625-TS, 50ug/ml in ch2cl2 or equivalent. 
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8.2.1.3 Stock standard solutions must be replaced after 1 year or sooner if comparison with 
quality control check samples indicates a problem. All standards should be stored at -
10°C to -20°C or according to manufacturer’s specifications.  

  
8.3 Internal Standard Solution. 

 
8.3.1 Internal standard solution – Accustandard: Z-014J 4000ug/ml in methylene chloride or 

equivalent.  Store at -10°C to -20° C or according to the manufacturer recommended storate 
temperature and holding time.         

 
8.4 Surrogate standards. 

 
8.4.1 Acid/Base/neutral surrogate solution, Accustandard, M8270-SS Surrogate Standard. 4.0 

mg/ml in methylene chloride or equivalent.  Surrogate standards should be stored according 
to the manufacturer’s recommended storage temperature and holding time.  

 
8.5 Calibration standards. 

 
8.5.1 Calibration standards are prepared at the following concentration levels, including surrogates, 

from the stock standards. Additional levels may be added if necessary.  Calibration standards 
should be stored at -10°C to -20°C and replaced after one year or sooner if check standards 
indicate a problem.  

 
8.5.1.1 Seven levels : 1, 5, 10, 50, 80, 120, 160  ug/ml 

 
8.5.2 The concentration of surrogate shall be same as each calibration level. 

 
8.5.3 See Table 9 for preparation of working standard. 

 
8.6 Decafluorotriphenylphosphine (DFTPP). 

 
8.6.1 The DFTPP solution can be used directly from the 50 ug/ml stock solution.  Store at -10°C to -

20°C or according to the manufacturer’s recommended storage temperature and holding time.  
 

8.7 Matrix Spike Solution. 
 

8.7.1 The base/neutral matrix spike solution is prepared at a concentration of 50 ug/ml. The Acid 
matrix spike solution is prepared at 100 ug/ml. Refer to 8270C Prep Method, SOP MOP013.1                       

 
8.8 Blank Spike Solution.  

 
8.8.1 The base/neutral Blank spiking solution is prepared at a concentration of 50 ug/ml. The acid 

Blank spiking solution is at 100 ug/ml. Refer to 8270C Prep Method, SOP MOP013.1 
  

8.9 Store spiking solutions according to the manufacturer’s specifications.  
 
9.0 INTERFERENCES 
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9.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to "The Preparation of Glassware for Extraction of organic 
contaminants" SOP for practices utilized in the extraction department. 

 
 
10.0 PROCEDURE 
 

10.1 CALIBRATION 
 

10.1.1 The calibration range covered by the standards is 1,5,10, 20, 50, 80, 120, 160, 200 ug/ml 
(refer to Table 10). 

 
10.1.2 The linear range covered by this calibration is the highest concentration standard (up to 160 

ug/ml). 
 

10.1.3 Aliquot the proper amount of each calibration standard into a 2 ml crimp top vial. 
 

10.1.4 The concentration of each internal standard should be 40 ug/ml (refer to Table 10). 
 

10.1.5 Each analyte is quantitatively determined using the closest eluting internal standard.  (See 
Table 7.). 

 
10.1.6 The Response Factor (RF) is defined in section 10.4.8.1. 

 
10.2 Initial calibration. 

 
10.2.1 The following criteria must be met for the initial calibration to be valid. 

 
10.2.2 The percent relative standard deviation (% RSD) (see section 10.4.8.2) of calibration check 

compound (CCC - see Table 5) must be less than 30 %.  The %RSD should be less than 15% 
for the rest of the compounds for quantitation to take place.  Alternately, a linear or quadratic 
curve may be generated (refer to the definitions section).   A coefficient of determination of 
0.990 or higher must be achieved for the curve to be valid. A minimum of five calibration 
points must be used for a linear curve and six calibration points for a quadratic curve.  If either 
curve fit is used the low point of calibration (reporting limit) must be verified by recalculating 
the concentration of the low point versus the curve with an acceptance criteria of 70 – 130% 
recovery.  If these criteria are not met, a higher RL which meets the acceptance criteria should 
be used. 

 
10.2.3 The minimum average RF of the system performance check compound (SPCC) (see Table

 5) is 0.05. 
 

10.2.4 The concentration of the calibration standard at the upper limit of the curve will be reduced if 
the instrument response indicates signs of detector saturation.  
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10.2.5 An initial calibration is a single event.   Reanalysis of a calibration standard must occur within 
the same tuning period as the initial calibration – and before sample analysis occurs. 

 
10.2.6 Calibration points within the calibration curve (above the low point and below the high point) 

may not be removed for the sole purpose of meeting RSD or linear regression acceptance 
criteria.  A point within the curve may be removed only if it can be determined to be an obvious 
problem with the analysis (eg. poor injection, etc.).   The reasoning for removing a middle 
point must be clearly documented in the analysis logbook.  The low or high point of the curve 
may be removed to meet RSD or linear regression criteria.  However, by removing the low 
point the RL is subsequently raised; by removing the high point the quantitation range is 
lowered. 

 
10.2.7 For Selective Ion Monitoring (SIM) analysis the initial calibration curve uses lower 

concentration calibration standards than normal analyses.   Typical ICAL levels are 0.05, 0.1, 
0.5, 1.0, 5.0, 20, 40, 80, and 120 ug/L(reported concentration).   For SIM compounds, the % 
RSD should be less than or equal to 15% or the coefficient of determination should be greater 
than or equal to 0.990.   A minimum of five calibration points must be used for a linear curve 
and six calibration points for a quadratic curve.  For linear regression, the curve may be forced 
through the origin in some circumstances.  For specific regulatory programs (such as the 
MCP, RCP, and DoD) and specific clients forcing the curve through the origin is prohibited.  
See the manager to verify acceptability prior to performing this procedure.  

 
10.3 Initial calibration verification (ICV). 

 
10.3.1 An initial calibration verification standard at mid-level concentration (50 ug/L for Acids and 20 

ug/L for Base/Nuetrals) obtained from a source independent from the calibration standards 
must be acquired every initial calibration. 

 
10.3.2 The RF's generated for each parameter must be compared to the average RF for the initial 

calibration to determine percent difference (% D) (see section 10.4.8.3).  If linear regression is 
used for initial calibration then evaluate the percent drift using same criteria for %D.  

 
10.3.3 The minimum RF of check standard for SPCC compound is 0.05. 

 
10.3.4 The % D for CCC must be < 20 (normal scan and SIM). 

 
10.3.5 The % D all non-CCC compounds must be < or equal to 30.  However, up to 10% of these 

compounds are allowed to have a % D >30.   
 

10.3.6 If the above criteria specified are met, the initial calibration is considered valid. 
 

10.3.7 If either of the criteria fail, corrective action must be performed and another ICV must be run. 
Typical maintenance might include injection port cleaning, seal and glass sleeve cleaning or 
replacement and column clipping. 

 
10.3.8 If any of the internal standard area change by a factor two (-50% to +200 %) from the last mid-

level initial calibration standard, the mass spectrometer must be inspected for malfunctions 
and corrections will be made, as appropriate. 
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10.3.9 The retention times of the internal standards in the ICV cannot change by more than 30 

seconds from the mid-level initial calibration standard. 
 

10.3.10 The ICV should be analyzed at a concentration different than the continuing calibration 
(sections 10.4) – but within the calibration range.  

 
10.3.11 The SIM ICV is analyzed at a lower concentration, and may vary.  Typical acid ICV 

concentration is 40 ug/L and base/neutral concentration is 20 ug/L (reported concentration).   
Acceptance criteria for the SIM ICV is < 30%D (< 20%D for RCP projects). 

 
10.4 Calibration Check (CBCHK). 

 
10.4.1 A calibration check standard at mid-level concentration (50 ug/L Acids and 20 ug/L Base 

Nuetrals) must be acquired every 12 hrs.    For SIM, the calibration check concentration is 
either 20 ug/L or 5.0 ug/L.   Acceptance criteria for the SIM calibration check is < 30%D (up to 
10% of the compounds may exceed the 30% criteria). 

 
10.4.2 The RF's generated for each parameter must be compared to the average RF for the initial 

calibration to determine percent difference (% D) (see section 10.4.8.3). 
 

10.4.3 The minimum RF of check standard for SPCC compound is 0.05. 
 

10.4.4 The % D or % drift for CCC must be < 20 (normal scan and SIM). 
 

10.4.5 The % D or % drift for all non-CCC compounds must be < or equal to 30.  Up to 10% of the 
non-CCC compounds are allowed a % D greater than 30%.  If CCCs are not analyzed then all 
targets must meet the < 30% D criteria.   

 
10.4.6 If both of the above criteria specified are met, the continuing calibration is considered valid. 

 
10.4.7 If either of the criteria fail, corrective action must be performed and another continuing 

calibration check run. Typical maintenance might include injection port cleaning, seal and 
glass sleeve cleaning or replacement and column clipping. 

 
10.4.8 If any of the internal standard area change by a factor two (-50% to +100 %) from the last mid-

level initial calibration standard, the mass spectrometer must be inspected for malfunctions 
and corrections will be made, as appropriate. 

 
10.4.9 The retention times of the internal standards in the continuing calibration cannot change by 

more than 30 seconds from the last mid-level initial calibration standard. 
 

10.4.10 The %D or % drift for compounds analyzed using SIM must be <30%. 
 

10.5 ANALYSIS 
 

10.5.1 Instrument conditions. 
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10.5.1.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed 
as long as criteria of calibration are met. 

 
10.5.1.2 For SIM analysis, the Scan Parameters are changed.  Scanning windows are 

established in the instrument run method which uses a minimum of one target ion and 
one secondary ion for each target analyte.  Appropriate time is allowed for the elution of 
each peak of interest.   

 
10.5.2 Sample preparation. 
 

10.5.2.1  Refer to the appropriate extraction SOP (MOP013, MOP209, and MOP214). 
 

10.5.3 Daily GC/MS performance check 
 

10.5.3.1 Every 12 hours, inject 1 ul (50 ng) of DFTPP solution directly on to the column. 
 

10.5.3.2 The GC/MS system must be checked to verify that acceptable performance criteria are 
achieved (see Table 2). 

 
10.5.3.3 Pentachlorophenol and Benzidene are should be at their normal responses and 

minimal peak tailing should be present.  The peak tailing factor for pentachlorophenol 
must be <5.0 and <3.0 for benzidine.  DDT breakdown must be <20%.  If excessive 
tailing or poor peak response is present, maintenance may be required to correct the 
problem. 

 
10.5.3.4 This performance test must be passed before any samples, blanks or standards are 

analyzed. 
 

10.5.3.5 If all the criteria are not achieved, the analyst must retune the mass spectrometer and 
repeat the test until all criteria are met. 

 
10.5.3.6 The injection time of the acceptable tune analysis, is considered the start of the 12 hour 

clock. 
 

10.5.4 Daily calibration check. 
 

10.5.4.1 See section 10.4. 
 

10.5.5 Sample analysis. 
 

10.5.5.1 The internal standard (I.S.) must be added to sample extract and mixed thoroughly, 
immediately before injection into the instrument.  This minimizes losses due to 
adsorption, chemical reaction or evaporation. 

 
10.5.5.2 The concentration of each I.S. should be 40 ug/ml.  Add 10 ul Internal Standard 

Solution (4000 ug/ml)  into 1 ml extract. 
 

10.5.5.3 One microliter is injected into the GC system and data collection is started. 
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10.5.5.4 If the response for any ion exceeds the working range of the GC/MS system, dilute the 

extract and re-analyze (refer to section 10.5.9). 
 

10.5.5.5 When the extracts are not being used for the analyses, store them at -10°C to -20° C 
protected from light in crimp-cap vials equipped with unpierced Teflon-lined septa. 

 
10.5.6 Data interpretation. 

 
10.5.6.1 Qualitative identification. 

 
10.5.6.1.1 The targeted compounds shall be identified by analyst with competent 

knowledge in the interpretation of mass spectra by comparison of the 
sample mass spectrum to the mass spectrum of a standard of the 
suspected compound.  The Criteria required for a positive identification are: 

 
10.5.6.1.2 The sample component must elute at the same relative retention time (RRT) 

as the daily standard.  Criteria of the RRT of sample component must be 
within ± 0.06 RRT units of the standard. 

 
10.5.6.1.3 All ions present in the standard mass spectra at a relative intensity greater 

than 10 % (major abundant ion in the spectrum equals 100 %) must be 
present in the sample spectrum. 

 
10.5.6.1.4 The relative intensities of these ions must agree within ± 30 % between the 

initial calibration mid-point standard and sample spectra.  (Example: For an 
ion with an abundance of 50 % in the standard spectra, the corresponding 
sample abundance must be between 20 and 80 %. 

  
10.5.7 Quantitative analysis. 

 
10.5.7.1 When a target compound has been identified, concentration (see section 10.4) will be 

based on the integrated area of the quantitation ion, which is normally the base peak. 
 

10.5.7.2 The sample may produce an interference for the primary ion.  This may be 
characterized by an excessive background signal of the same ion which distorts the 
peak shape beyond a definitive integration.  The interference could also, severely 
inhibit the response of the internal standard ion.  If an interference is apparent the 
secondary ion must be used to generate a new calibration factor. 

 
10.5.7.3 Library search for tentatively identified compounds.  If a library search is requested, the 

analyst should perform a forward library search of the NBS mass spectral library to 
tentatively identify 10 to 15 non-reported compounds (15 for base, 10 for acid, 25 for 
base/acid fraction). 

 
10.5.7.4 Guidelines for making tentative identification are: 
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10.5.7.5 These compounds should have a response greater than 10 % of the nearest internal 
standard.  The response is obtained from the Total Ion Chromatogram (TIC). 

 
10.5.7.6 The search is to include a spectral printout of the 3 best library matches for a particular 

substance. The results are to be interpreted by analyst. 
 

10.5.7.7 Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

 
10.5.7.8 Relative intensities of major ions in the reference spectrum (ions >10% of the most 

abundant ion) should be present in the sample spectrum. 
 

10.5.7.9 The relative intensities the major ions should agree within ± 20 %. 
 

10.5.7.10 Ions present in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contamination or presence of coeluting compounds. 

 
10.5.7.11 Ions present in the reference spectrum but not in the sample spectrum should be 

verified by performing further manual background subtraction to eliminate the 
interference created by coeluting peaks and/or matrix interference. 

 
10.5.7.12 Quantitation of the tentatively identified compounds is obtained from the total ion 

chromatogram based on a response factor of 1 and is to be tabulated on the library 
search summary data sheet. 

 
10.5.7.13 Quantitation will be performed on the nearest internal standard.  

 
 

10.5.8 CALCULATION 
 

10.5.8.1 Response Factor (RF). 
 
   RF =      As  x  Cis    
       Ais x  Cs 
 
  where: As   = Area of the characteristic ion for the compound being measured. 
 
     Ais  = Area of the characteristic ion for the specific internal standard. 
 
     Cs   = Concentration of the compound being measured (ug/ml). 
 
     Cis  = Concentration of the specific internal standard (ug/ml). 
   

10.5.8.2 Percent Relative Standard Deviation (%RSD). 
 
    %RSD   =     SD      x   100  
             RFav 
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   where: SD   = Standard Deviation. 
      RFav = Average response factor from initial calibration. 
  

10.5.8.3 Percent Difference (%D). 
 
   %D  =      ( RFav - RFc )     x  100 
         RFav 
 
  where: RFc  = RF from continuing calibration (CBCHK). 
 

10.5.8.4 Concentration (Conc.). 
 
   for water: 
 
   Conc. (ug/l) =   Ac  x  Cis  x  Vf  x  D x 1000   
         Ais x  RFav x  Vi 
 
  for soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =   Ac  x  Cis  x  Vf  x  D x 1000  
        Ais  x  RFav x Ws  x  M   
 
  where:  Ac  = Area of characteristic ion for compound being measured. 
 
      Vf  = Final Volume of total extract (ml). 
 
      D   = Secondary dilution factor. 
 
      Vi  = Initial volume of water extracted (ml). 
 
      Ws  =  Weight of sample extracted (g). 
 
      M   =  (100 - % moisture in sample) / 100. 
 

10.5.8.5 Percent Recovery (%R). 
 
   %R  =     Concentration found     x  100 
     Concentration spiked 
 
 10.5.8.6  Relative Percent Difference (RPD). 
 
   RPD =     (MSC - MSDC)     x  100 
       (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
 
      MSDC =  Matrix Spike Duplicate Concentration. 
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10.5.9 Sample Dilution 
 

10.5.9.1 Sample results greater than the upper limit of the initial calibration (160 ug/L) must be 
re-analyzed at a dilution. 

   
10.5.9.2 Dilution is accomplished by use of an appropriate-sized micro syringe.  An aliquot of the 

sample extract is added to an aliquot of the proper solvent (methylene chloride) in a I 
ml crimp-cap (autosampler) vial.  The dilution is recorded in the analysis logbook. 

 
10.5.9.3 The sample dilution results should be within the mid to upper range of the initial 

calibration.       
  
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary (Including SIM).        
 
  DFTPP    Every 12 hrs. 
  ICV    Every ICAL 
  Calibration Check std.  Every 12 hrs. 
  Method blank    one per batch*. 

  Matrix Spike   one per batch*. 
  Matrix Duplicate   one per batch*. 
  Blank Spike   one per batch*. 
  Blank Spike Duplicate  one per batch* 
  Surrogate   every sample and standard. 
  Internal Standard  every sample and standard. 
 
  * The maximum number of samples per extraction batch is twenty.  One per batch or every twenty 

samples.   Note – the blank spike duplicate is an MCP requirement.  
 

11.2 DFTPP Evaluation Procedure 
 

11.2.1 Three scans (the peak apex scan and the scans immediately preceding and following the 
apex) are acquired and averaged. 

 
11.2.2  Background subtraction is required, and must be accomplished using a single scan 

acquired no more than 20 scans prior to the elution of DFTPP.  The background 
subtraction should be designed only to eliminate column bleed or instrument background 
ions.  Do not subtract part of the DFTPP peak. 

 
11.2.3 As a secondary procedure, an individual scan (the apex or the scans preceding or 

following the apex) may be used.  Background subtraction may be used in the same 
manner as the first approach.  

 
11.3 Daily GC/MS performance check - refer to section 10.5.3. 
 
11.4 ICV – refer to section 10.3 
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11.5 Daily calibration check - refer to section 10.4. 

 
11.6 Method blank  

 
11.6.1 The method blank should be carried through all stages of the sample preparation and 

measurement. 
 

11.6.2 An acceptable method blank must be analyzed once for each extraction batch. 
 

11.6.3 Evaluate the method blank for target compounds to the MDL.  If target compounds are 
detected in the method blank above ½ the RL, the samples must be re-extracted and 
reanalyzed unless the samples are non-detected for the contaminant.   Common laboratory 
contaminants (such as phthalates) may not be detected in the method blank above 5 times 
the RL.  

 
11.6.4 Surrogates must meet acceptance criteria (11.7). 

 
11.6.5 If the method blank does not meet surrogate or contamination criteria, the entire batch must 

be reextracted.  However, if contamination criteria is not met, and the samples are non-
detected for the contaminant – the sample results may be reported.  

    
11.6.6 Clean up blanks may be analyzed in certain situations in order to clean up the analytical 

system or prevent carryover to client samples.  However, the analysis of these cleanup blanks 
must be performed in a manner which does not bias analytical results or create unfair treatment 
of quality assurance samples. 

 
11.6.7 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results narrated. 

 
11.7 Matrix Spike(MS)/Matrix Spike Duplicate(MSD)/Blank spike/Blank Spike Duplicate 

 
11.7.1 One sample from each analytical batch is selected and spiked in duplicate with select 

compounds to check precision and reproducibility. 
 

11.7.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 50 ug/l for 
base/neutral and 100 ug/l for acids. 

 
11.7.3 Percent recoveries (%R) (see section 10.5.8.5) are compared to in-house generated limits.  If 

samples are collected under the MCP or RCP, percent recovery default limits of 40-140% 
recovery for base-neutrals and 30-130% for acid compounds are used for comparison (in-
house generated limits are used if they are within the MCP/RCP limits).  

 
11.7.4 A relative percent deviation (RPD) (see section 10.5.8.6) is calculated and compared to RPD 

levels of in-house generated limits.   If samples are collected under the MCP or RCP, default 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 19 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

RPD limits of 20 for waters and 30 for soils are used for comparison (in-house generated limits 
are used if they are within the MCP limits).  

 
11.7.5 Blank spike.  An aliquot of clean matrix (sand or water) is spiked with matrix spike and 

prepared with each batch of samples (spiking solution must be prepared from a source 
independent from the calibration standards – a second source).   For the MCP, the blank 
spike is prepared in duplicate.  Percent recoveries are compared to in-house generated limits.  
For samples collected under the MCP or RCP, percent recovery default limits of 40-140% for 
base-neutrals and 30-130 for acid compounds are used (in-house generated limits may be 
used for comparison if they are within the MCP/RCP limits.   Additionally, the RPD should be 
evaluated for the BSP/BSPD.  Acceptance criteria is less than or equal to 20% RPD for waters 
and less than or equal to 30% RPD for soils.   Corrective action should be taken to resolve 
RPD exceedences.   Any exceedence should be discussed in the case narrative.   

 
11.7.6 If matrix spike recoveries are not met, and the QC check sample (blank spike) passed 

acceptance criteria, a matrix interference is to be assumed and the data is reportable.   If the 
blank spike recoveries do not meet acceptance criteria, the samples and QC must be re-
extracted.  The exception to this is if the blank spike recoveries are above acceptance criteria, 
and the samples are non-detected for those compounds. 

 
Note for samples collected under the MCP or RCP:  The lab may use in-house generated QC 
limits – even if they exceed MCP default limits – as long as the compound is designated  
“difficult” or “problem” (based on the in-house generated data) by the lab.  The lab must 
maintain the data to support this designation, and have available for audit review.   

 
11.8 Surrogate 

 
11.8.1 All blanks, samples, and matrix spikes contain surrogate compounds, which are used to 

monitor method performance. 
 

11.8.2 If the recovery of any surrogate compounds does not meet acceptance limits, the calculation 
must be checked. If needed the sample will be reanalyzed and possibly reextraced.  For 
samples collected under the MCP or RCP, percent recovery default limits of 30-130 (for soils), 
30-130 (base-neutral -  waters), and 15-110 (acid -  waters) are used for comparison (in-
house generated limits may be used if within the MCP/RCP limits).   

 
11.8.3 The sample must be reanalyzed or re-extracted if the following conditions exists: 

 
11.8.3.1 Recovery of any one surrogate compound in either base/neutral or acid fraction is 

below 10 %. 
 

11.8.3.2 The above conditions (section 11.7.2 and 11.7.3.1) are not required for samples having 
matrix interference problems.   The client may request chromatograms in the event of 
matrix-affected surrogate recoveries. 

 
11.8.3.3 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis is 

reported.  If the sample is re-extracted and the second extraction date did not meet the 
hold time, then both sets of data have to submitted. 
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11.8.3.4 If the surrogates are still outside control limits upon reextraction and reanalysis, then 

both sets of data should be submitted with the first analysis reported. 
 

11.9 Internal Standard. 
 

11.9.1 Retention time of the internal standard in the calibration check standard must be within ± 30 
seconds of the most recent mid-level initial calibration standard. 

 
11.9.2 If this is exceeded, instrument maintenance must occur and the calibration check standard 

must be re-analyzed. 
 

11.9.3 The area (Extracted Ion Current Profile) of the internal standard in the CCV’s must be within 
50 to 200 % of the corresponding area of the latest mid-level initial calibration standard. 

 
11.9.4 Internal standard areas of samples, blanks and QC samples must be within 50 to 100 % of the 

daily calibration check standard. 
 

11.9.5 If the area of internal standard does not meet control limits, the calculations must be checked. 
If a problem is not discovered, the sample must be reanalyzed. 

 
11.9.6 If the areas are acceptable upon reanalysis, the reanalysis data is reported. 

 
11.9.7 If the areas are unacceptable upon reanalysis, then both sets of data are submitted with the 

original analysis reported. 
  

11.10 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery and standard deviation (of the 4 replicate percent 
recoveries) are compared to in-house control limits.  If percent recovery or standard deviation 
criteria are not met, corrective action must be taken to bring the system back into control. 

 
11.11 Data assessment and acceptance criteria for quality control.  Quality control limits are generated 

and updated on at least on an annual basis by QA using an in-house program.  Blank spike, 
MS/MSD, and surrogate QC data are pooled for the previous year (or other specified time frame) 
and the data is processed and evaluated by QA.  The new limits are entered into the LIMS where 
they can be viewed directly or by printing out a compound list (QC limits must be requested).  The 
annual QC limit data is filed with QA.     

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

Dilutions must be recorded in the analysis logbook.  
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12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial. 
 

12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology,  surrogate 
recoveries, analysis dates, and data qualifiers are reported.  Additional quality control 
data including calibration summaries, MS/MSD (or duplicate) percent recoveries and 
RPDs, blank spike recoveries, and method blank results may be reported upon request 
of the client or program (MCP/RCP).  Raw data may be reported to the client on 
request. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
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14.4 Procedures for handling non-conforming data. 

 
14.4.1 If quality control data does not meet criteria the non-conformance must be 

discussed in a case narrative and footnoted on the applicable quality control 
report summary. 

 
14.4.2 If preservation or holding time criteria is not met and the samples are analyzed 

the result page must be footnoted with this information, and the non-
conformance must be discussed in a case narrative or other suitable 
communication (telephone conversation log or email).  Client notification 
documentation should be included with the data (telephone conversation log, 
fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that 

controls the creation and/or escape of wastes of hazardous materials to the 
environment.  The amounts of standards, reagents, and solvents must be limited to the 
amounts specified in this SOP.  All safety practices designed to limit the escape of 
vapors, liquids, or solids to the environment must be followed.  All method users must 
be familiar with the waste management practices described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This 
document describes the proper disposal of all waste materials generated during the 
testing of samples as follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, 
and the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.10 for 
QC  limits.  

 
17.0 ADDITIONAL REFERENCES 
 

17.1 SW846 Method 8000C, Revision 3, March, 2003; MA DEP WSC-CAM-IIB, Revision No. 
4, 8/13/04; CT RCP SW846 8270C Version 2.0 , July, 2006 
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Table 1 

 
   RECOMMENDED OPERATING CONDITION (FULLL SCAN AND SIM) 
 

Injection type Split/Splitless 
  
Split Injection Ratio 
 
Injection Pulse Pressure 

4:1 or 5:1 
 
20 psi until 0.4 min. 

  
Carrier Gas(linear velocity) 
 

Helium at 1.5 mL/min 

Septum purge flow 3 ml/min. 
  
Mass range 35 - 550 amu 
  
Electron Energy 70 volts (nominal) 
  
Scan time 2 – 3 scans/sec 
  
Injection port temperature 250 - 300° C 
  
Source temperature 220 - 270° C 
  
Transfer line temperature 300° C 
  
Quadropole temperature 200° C 
  
Initial temperature 45°  C 
  
Time 1 1 minutes 
  
Column temperature rate 30 degrees C/min; 20 degrees C/min 
  
Final temperature according to column type; 325 C 
  
Total run time 15 mins 
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 Table 2 
 
 
 DFTPP KEY IONS AND ION ABUNDANCE CRITERIA FOR FULL SCAN AND SIM 
 
  
Mass Ion Abundance Criteria 
  
51 30-60% of mass 198 
  
68 <2 % of mass 69 
  
70 <2 % of mass 69 
  
127 40-60 % of mass 198 
  
197 <1 % of mass 198 
  
198 Base peak, 100 % relative abundance 
  
199 5-9 % of mass 198 
  
275 10-30 % of mass 198 
  
365 >1 % of mass 198 
  
441 Present but less than mass 443 
  
442 >40 % of mass 198 
  
443 17-23 % of mass 442 
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 Table 3 
 
 INTERNAL STANDARD FOR FULL SCAN AND SIM 
 
Internal standard Prim/Sec. Ions 
  
1,4-Dichlorobenzene-d4 152 / 150, 115 
  
Naphthalene-d8 136 / 68 
  
Acenaphthene-d10 164 / 162, 160 
  
Phenanthrene-d10 188 / 94, 80 
  
Chrysene-d12 240 / 120, 236 
  
Perylene-d12 264 / 260, 265 
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 Table  4 
 
 SURROGATES FOR FULL SCAN AND SIM 
 
 
 
 BASE/NEUTRAL SURROGATES : 
 
  Control limit(%) 
Compound (Prim/Sec. ions) Water Soil 
    
Nitrobenzene-D5   (82/128,65) Refer to current in-house 

limits 
Refer to current in-house 
limits 

    
2-Fluorobiphenyl (172 / 171)   
    
Terphenyl-d14 (244/122,212)   
 
 
 
 ACID SURROGATES : 
 
    
  Control limit(%) 
Compound (Prim/Sec. ions) Water Soil 
    
2-Fluorophenol (112 / 64) Refer to current in-

house limits 
Refer to current in-
house limits 

    
Phenol-d6 (99/ 42,71)   
    
2,4,6-Tribromophenol (330/332,141)   
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 Table 5 
 
 
 Criteria for CCC and SPCC FOR FULL SCAN AND SIM 
 
 Initial Calibration: Maximum % RSD for CCC is 30 % 
 
 Continuing Calibration: Maximum % D for CCC is 20 % 
 
 Minimum acceptable average relative response factor (RRF) is 0.050 for SPCC. 
 
 
 Calibration check compounds (CCC)  
 
  
Base Neutral Acid 
  
1,4-Dichlorobenzene Phenol 
Hexachlorobutadiene 2,4-Dichlorophenol 
Acenaphthene 2-Nitrophenol 
Fluoranthene p-Chloro-m-cresol 
Di-n-octyl phthalate Pentachlorophenol 
Benzo(a)pyrene 2,4,6-Trichlorophenol 
Diphenylamine 
 
  System Performance Check Compounds (SPCC) 
 
  
Base Neutral Acid 
  
N-Nitroso-di-n-propylamine 2,4-Dinitrophenol 
Hexachlorocyclopentadiene 4-Nitrophenol 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 28 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

          
 
 Table 6 
 
 
 MATRIX SPIKE RECOVERY and  RSD LIMITS FOR FULL SCAN AND SIM  
 
 
 Base Neutral fraction 

 RPD * % Recovery limit* 
Matrix Spike Compound Water Soil Water Soil 

     
1,4-Dichlorobenzene Refer to current 

in-house limits 
----------- ------------ -------------- 

Acenaphthene     
2,4-Dinitrotoluene     
Pyrene     
N-Nitroso-di-N-propylamine     
1,2,4-Trichlorobenzene     
 
 
 
 Acid fraction 

 RPD * % Recovery limit* 
Matrix Spike Compound Water Soil Water Soil 

Phenol Refer to current 
in-house limits 

------------- ------------ ------------- 

2-Chlorophenol     
4-Chloro-3-methylphenol     
4-Nitrophenol     
Pentachlorophenol     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 29 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 
 
 
 
           
 Table 7 
 
 Semivolatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 1,4-Dichlorobenzene-d4       Naphthalene-d8 
        ions          ions  
 Aniline     (93/66,65) *Acetophenone  (105/77,51) 
 Benzyl alcohol    (108/79,77) Benzoic acid  (184/92,185) 
 Bis(2-chloroethyl)ether   (93/63,95) Bis(2-chloroethoxy)methane 
 Bis(2-chloroisopropyl)ether     (77/121)    (93/95,123)   
        4-chloroaniline    (129,65,92)     
 2-Chlorophenol    (128/64,130) 4-Chloro-3methylphenol (107/144) 
 1,3-Dichlorobenzene   (146/148,111 ) 2,4-Dichlorophenol (162/164,98) 
 1,4-Dichlorobenzene   (146/148,111) *2,6-Dichlorophenol (162/164,98) 
 1,2-Dichlorobenzene   (146/148,111) 2,4-Dimethylphenol (122/107) 
*Ethyl methanesulfonate   (79/109,97)  *a,a-Dimethyl-phenethylamine 
          (58/91,42) 
 2-Fluorophenol     (SURR.) Hexachlorobutadiene (225/223,227) 
 Hexachloroethane   (117/201,199) Isophorone  (82/95,138)   
*Methyl methanesulfonate  (80/79,64) 2-Methylnaphthalene (142/141) 
 2-Methylphenol    (108/107,79) Naphthalene  (128/129,127) 
 4-Methylphenol    (108/107,79) Nitrobenzene  (77/123,65) 
 N-Nitrosodimethylamine   (74/42)  Nitrobenzene-d8     (SURR.) 
 N-Nitroso-di-n-propylamine  (70/101,130) N-Nitroso-di-n-butylamine(84/57/41) 
 Phenol-d6       (SURR.) 2-Nitrophenol    (139/109,65) 
*2-Picoline    (93/66,92)   *N-Nitrosopiperidine  (42/114,55) 
Phenol       1,2,4-Trichlorobenzene (180/182,145) 
pyridine 
 
* non-routine target compound 
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 Table 7   (Continued) 
 
 Semivolatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 Acenaphthene-d10     Phenanthrene-d10 
       ions        ions 
 Acenaphthene   (154/153,152)  *4-Aminobiphenyl  (169/168,170)  
 Acenaphthylene  (152/151,153) Anthracene   (178/176,179) 
*1-Chloronaphthalene  (162/127,164) 4-Bromophenyl phenyl ether 
          (248/250,141) 
 2-Chloronaphthalene  (162/127,164) Di-n-Butyl phthalate  (149/150) 
 4-Chlorophenylphenyl ether   4,6-Dinitro-2-methylphenol 
     (204/206,141)     (198/51,105) 
 Dibenzofuran   (168/139) *Diphenylamine   (169/168,167) 
 Diethyl phthalate  (149/177,150) 1,2-Diphenylhydrazine  (77/105) 
 Dimethyl phthalate  (163/149,164) Fluoranthene      (202/101,203) 
 2,4-Dinitrophenol  (184/63,154) Hexachlorobenzene  (284/142,249) 
 2,4-Dinitrotoluene  (165/63,89) N-Nitrosodiphenylamine 
 2,6-Dinitrotoluene   (165/63,89)     (169/168,167) 
 Fluorene   (166/165,167) Pentachlorophenol  (266/264,268) 
 Hexachlorocyclopentadiene       *Pentachloronitrobenzene 
    (237/235,272)     (295/237,142) 
 2-Fluorobiphenyl    (SURR.) *Phenacetin    (108/109,179) 
*1-Naphthylamine  (143/115,116) Phenanthrene   (178/179,176) 
*2-Naphthylamine  (143/115,116)  *Pronamide   (173/175,145) 
 2-Nitroaniline   (65/92,138) 
 3-Nitroaniline   (138/108,92) 
 4-Nitroaniline   (138/108,92) 
 4-Nitrophenol   (139/109,65) 
 Pentachlorobenzene  (250/252,248) 
*1,2,4,5-Tetrachlorobenzene (216/214,218) 
*2,3,4,6-Tetrachlorphenol    (232/230,131) 
 2,4,6-Tribromophenol    (SURR.) 
 2,4,6-Trichlorophenol    (196/198,200) 
 2,4,5-Trichlorophenol    (196/198,200) 
 
 Chrysene-d12      Perylene-d12 
      ions        ions 
 Benzidine   (184/92,185)  Benzo(b)fluoranthene (252/125) 
 Benzo(a)anthracene  (228/229/226)  Benzo(k)fluoranthene (252/125) 
 Bis(2-ethylhexyl)phthalate    Benzo(g.h.i)perylene 
    (149/167,279)     (276/138,277) 
 Butylbenzyl phthalate  (149/91)  Benzo(a)pyrene   (252/253,125) 
 Chrysene   (228/226,229)  *Dibenz(a,j)acridine (279/280) 
 3,3'-Dichlorobenzidine     Dibenz(a,h)anthracene 
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    (252/254,126)     (278/139,279) 
*p-Dimethylaminoazobenzene        *7,12-Dimethylbenz(a)anthracene 
    (120/225,77)     (256/241,257) 
 Pyrene    (202/200,203)  Indeno(1,2,3-d)pyrene (276) 
 Terphenyl-d14   (SURR.)  *3-Methylchloanthrene (268/253) 
Di-n-octyl-phthalate            (167/43) 
* non-routine target compound 
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 Table 8 
 
 REPORTING LIMITS (RL) FOR FULL SCAN 
  RL 

Compound Cas Number Water Soil 
  ug/l Ug/kg 
    
Phenol 108-95-2 10 660 
bis(2-Chloroethyl)ether 111-44-4 10 660 
2-Chlorophenol 95-57-8 10 660 
1,3-Dichlorobenzene 541-73-1 10 660 
1,4-Dichlorobenzene 106-46-7 10 660 
Benzyl Alcohol 100-51-6 20 1300 
1,2-Dichlorobenzene 95-50-1 10 660 
2-Methylphenol(o-Cresol) 95-48-7 10 660 
bis(2-Chloroisopropyl)ether 39638-32-9 10 660 
4-Methylphenol (p-Cresol) 106-44-5 10 660 
N-Nitroso-Di-N-Propylamine 621-64-7 10 660 
Hexachloroethane 67-72-1 10 660 
Nitrobenzene 98-95-3 10 660 
Isophorone  78-59-1 10 660 
2-Nitrophenol 88-75-5 10 660 
2,4-Dimethylphenol 105-67-9 10 660 
Benzoic Acid 65-85-0 50 3300 
bis(2-Chloroethoxy)methane 111-91-1 10 660 
2,4-Dichlorophenol 120-83-2 10 660 
1,2,4-Trichlorobenzene 120-82-1 10 660 
Naphthalene 91-20-3 10 660 
4-Chloroaniline 106-47-8 20 1300 
Hexachlorobutadiene 87-68-3 10 660 
4-Chloro-3-methylphenol 59-50-7 20 1300 
2-Methylnaphthalene 91-57-6 10 660 
Hexachlorocyclopentadiene 77-47-4 10 660 
2,4,6-Trichlorophenol 88-06-2 10 660 
2,4,5-Trichlorophenol 95-95-4 10 660 
2-Chloronaphthalene 91-58-7 10 660 
2-Nitroaniline 88-74-4 50 3300 
Dimethyl phthalate 131-11-3 10 660 
Acenaphthylene 208-96-8 10 660 
3-Nitroaniline 99-09-2 50 3300 
Acenaphthene 83-32-9 10 660 
2,4-Dinitrophenol 51-28-5 50 3300 
4-Nitrophenol 100-02-7 50 3300 
Dibenzofuran 132-64-9 100 660 
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2,4-Dinitrotoluene 121-14-2 10 660 
2,6-Dinitrotoluene 606-20-2 10 660 
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 Table 8    (Continued) 
 
 REPORTING LIMITS (RL)  
  RL 

Compound Cas Number Water Soil 
  ug/l Ug/kg 
    
Diethylphthalate 84-66-2 10 660 
4-Chlorophenyl phenyl ether 7005-72-3 10 660 
Fluorene 86-73-7 10 660 
4-Nitroaniline 100-01-6 50 3300 
4,6-Dinitro-2-methylphenol 534-52-1 50 3300 
Nitrosodiphenylamine 86-30-6 10 660 
4-Bromophenyl phenyl ether 101-55-3 10 660 
Hexachlorobenzene 118-74-1 10 660 
Pentachlorophenol 87-86-5 50 3300 
Phenanthrene 85-01-8 10 660 
Anthracene 120-12-7 10 660 
Di-n-butylphthalate 84-74-2 10 660 
Fluoranthene 206-44-0 10 660 
Pyrene 129-00-0 10 660 
Butyl benzyl phthalate 85-68-7 10 660 
3,3'-Dichlorobenzidine 91-94-1 20 1300 
Benzo(a)anthracene 56-55-3 10 660 
bis(2-ethylhexyl)phthalate 117-81-7 10 660 
Chrysene 218-01-9 10 660 
Di-n-octyl phthalate 117-84-0 10 660 
Benzo(b)fluoranthene 205-99-2 10 660 
Benzo(k)fluoranthene 207-08-9 10 660 
Benzo(a)pyrene 50-32-8 10 660 
Indeno(1,2,3-cd)pyrene 193-39-5 10 660 
Dibenz(a,h)anthracene 53-70-3 10 660 
Benzo(g,h,i)perylene 191-24-2 10 660 
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Table 9 
 

REPORTING LIMTS (RL) FOR 
SIM PAHS   

    
    Water Soil  
Compound CAS Number RL (ug/L) RL (ug/kg) 
Acenaphthene 83-32-9 0.10 25 
Acenaphthylene 208-96-8 0.10 25 
Anthracene 120-12-7 0.10 25 
Benzo(a)anthracene 56-55-3 0.05 25 
Benzo(a)pyrene 50-32-8 0.10 25 
Benzo(b)fluoranthene 205-99-2 0.05 25 
Benzo(g,h,i)perylene 191-24-2 0.10 25 
Benzo(k)fluoranthene 207-08-9 0.10 25 
Chrysene 218-01-9 0.10 25 
Dibenzo(a,h)anthracene 53-70-3 0.10 25 
Fluoranthene 206-44-0 0.10 25 
Fluorene 86-73-7 0.10 25 
Indeno(1,2,3-cd)pyrene 193-39-5 0.10 25 
2-Methylnaphthalene 91-57-6 0.20 25 
Naphthalene 91-20-3 0.10 25 
Phenanthrene 85-01-8 0.05 25 
Pyrene 129-00-0 0.10 25 
    
    



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 36 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

    
  
          
 Table 10 
 
 CALIBRATION/SPIKE STANDARD PREPARATION (FULL SCAN) 
 

(ug/ml) 
 200 160 120 80 50 20 10 5  
Std MixA 
(microliters) 500 400 300 200 125 50 25 12.5  
Std Mix B 
(microliters) 500 400 300 200 125 50 25 12.5  
Internal Std (4000 
ug/ml) 
(microliters) 10 10 10 10 10 10 10 10  
Methylene 
Chloride 
(microliters) -- 200 400 600 750 900 950 975  
          

 
   CALIBRATION/SPIKE STANDARD PREPARATION (SIM) 
   (ug/ml)  
       
 120 80 40 20 5  
Std MixA 
(microliters) 300 200 100 50 12.5  
Std Mix B 
(microliters) 300 200 100 50 12.5  
Internal Std (400 
ug/ml) 
(microliters) 10 10 10 10 10  
Methylene 
Chloride 
(microliters) 400 600 800 900 975  
       

 
 
Additional Points:  *1 **0.5 ***0.1 ****0.05 
 

* Performed by 1:5 dilution of Level 5 
** Performed by 1:2 dilution of Level 1 
*** Performed by 1:5 dilution of level 0.5 
**** Performed by 1:2 dilution of level 0.1 
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STD A Preparation: 
 
1ml Accustandard CLP-HC-BN-R, 2000 ug/ml 
1ml Accustandard CLP-HC-A-R, 2000 ug/ml 
1ml Accustandard 2-014 F, 2000 ug/ml 
1ml Accustandard 2-014E-R3, 2000 ug/ml 
1ml Methylene Chloride 
 
Final Volume = 5ml, Final Concentration = 400 ug/ml 
 
STD B Preparation: 
 
0.5 ml Accustandard M-8270-SS, 1000 ug/ml 
1ml Ultra CUS-8910, 2000 ug/ml 
3.5 Methylene Chloride 
Final Volume = 5ml, Final Concentration = 400 ug/ml 
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 Table 10 
  
Compound List Report  
Matrix: AQ Aqueous  
  
Method List: AB8270 AQ  Method Ref: SW846 8270C 

Report List: ABAIX ALL  
ABN Appendix 9 
List 

RL/MDL Factor: 1  
  
  
Compound CAS No. 
  
2-Chlorophenol 95-57-8 
4-Chloro-3-methyl phenol 59-50-7 
2,4-Dichlorophenol 120-83-2 
2,4-Dimethylphenol 105-67-9 
2,4-Dinitrophenol 51-28-5 
2,6-Dichlorophenol 87-65-0 
4,6-Dinitro-o-cresol 534-52-1 
Dinoseb 88-85-7 
2-Methylphenol 95-48-7 
3&4-Methylphenol  
2-Nitrophenol 88-75-5 
4-Nitrophenol 100-02-7 
Pentachlorophenol 87-86-5 
Phenol 108-95-2 
2,3,4,6-Tetrachlorophenol 58-90-2 
2,4,5-Trichlorophenol 95-95-4 
2,4,6-Trichlorophenol 88-06-2 
2-Acetylaminofluorene 53-96-3 
4-Aminobiphenyl 92-67-1 
Acenaphthene 83-32-9 
Acenaphthylene 208-96-8 
Acetophenone 98-86-2 
Aniline 62-53-3 
Anthracene 120-12-7 
Aramite 140-57-8 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 39 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

A,A-Dimethylphenethylamine 122-09-8 
Benzo(a)anthracene 56-55-3 
Benzo(a)pyrene 50-32-8 
Benzo(b)fluoranthene 205-99-2 
Benzo(g,h,i)perylene 191-24-2 
Benzo(k)fluoranthene 207-08-9 
4-Bromophenyl phenyl ether 101-55-3 
Butyl benzyl phthalate 85-68-7 
Benzyl Alcohol 100-51-6 
2-Chloronaphthalene 91-58-7 
4-Chloroaniline 106-47-8 
Chlorobenzilate 510-15-6 
Chrysene 218-01-9 
bis(2-Chloroethoxy)methane 111-91-1 
bis(2-Chloroethyl)ether 111-44-4 
bis(2-Chloroisopropyl)ether 108-60-1 

4-Chlorophenyl phenyl ether 
7005-72-
3 

1,2-Dichlorobenzene 95-50-1 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
2,4-Dinitrotoluene 121-14-2 
2,6-Dinitrotoluene 606-20-2 
3,3'-Dichlorobenzidine 91-94-1 
3,3'-Dimethylbenzidine 119-93-7 
7,12-Dimethylbenz(a)anthracene 57-97-6 

Diallate 
2303-16-
4 

Dibenzo(a,h)anthracene 53-70-3 
Dibenzofuran 132-64-9 
Dimethoate 60-51-5 
Diphenylamine 122-39-4 
Disulfoton 298-04-4 
m-Dinitrobenzene 99-65-0 
p-(Dimethylamine)azobenzene 60-11-7 
Di-n-butyl phthalate 84-74-2 
Di-n-octyl phthalate 117-84-0 
Diethyl phthalate 84-66-2 
Dimethyl phthalate 131-11-3 
bis(2-Ethylhexyl)phthalate 117-81-7 
Ethyl methanesulfonate 62-50-0 
Famphur 52-85-7 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 40 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

Fluoranthene 206-44-0 
Fluorene 86-73-7 
Hexachlorobenzene 118-74-1 
Hexachlorobutadiene 87-68-3 
Hexachlorocyclopentadiene 77-47-4 
Hexachloroethane 67-72-1 
Hexachlorophene 70-30-4 

Hexachloropropene 
1888-71-
7 

Indeno(1,2,3-cd)pyrene 193-39-5 
Isodrin 465-73-6 
Isophorone 78-59-1 
Isosafrole 120-58-1 
Kepone 143-50-0 
2-Methylnaphthalene 91-57-6 
3-Methylcholanthrene 56-49-5 
Methapyrilene 91-80-5 
Methyl methanesulfonate 66-27-3 
Methyl parathion 298-00-0 
1,4-Naphthoquinone 130-15-4 
1-Naphthylamine 134-32-7 
2-Naphthylamine 91-59-8 
2-Nitroaniline 88-74-4 
3-Nitroaniline 99-09-2 
4-Nitroaniline 100-01-6 
5-Nitro-o-toluidine 99-55-8 
Naphthalene 91-20-3 
Nitrobenzene 98-95-3 
n-Nitrosodimethylamine 62-75-9 
4-Nitroquinoline 1-Oxide 56-57-5 
N-Nitroso-di-n-propylamine 621-64-7 
N-Nitrosodi-n-butylamine 924-16-3 
N-Nitrosodiethylamine 55-18-5 
N-Nitrosodiphenylamine 86-30-6 

N-Nitrosomethylethylamine 
10595-
95-6 

N-Nitrosomorpholine 59-89-2 
N-Nitrosopiperidine 100-75-4 
N-Nitrosopyrrolidine 930-55-2 
O,O,O-Triethyl phosphorothioat 126-68-1 
2-Picoline 109-06-8 
Parathion 56-38-2 
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Pentachlorobenzene 608-93-5 
Pentachloroethane 76-01-7 
Pentachloronitrobenzene 82-68-8 
Phenacetin 62-44-2 
Phenanthrene 85-01-8 
Phorate 298-02-2 

Pronamide 
23950-
58-5 

Pyrene 129-00-0 
Pyridine 110-86-1 
p-Phenylenediamine 106-50-3 
Safrole 94-59-7 
1,2,4,5-Tetrachlorobenzene 95-94-3 
1,2,4-Trichlorobenzene 120-82-1 
Thionazin 297-97-2 
o-Toluidine 95-53-4 
sym-Trinitrobenzene 99-35-4 

Tetraethyl dithiopyrophosphate 
3689-24-
5 

  
122 compounds reported in list 
ABAIX  
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 Table 11    
     
Compound List Report     
Product: AB8270PPL Semivolatiles, PPL   
Matrix: AQ Aqueous     
     
Method List: AB8270 AQ  Method Ref: SW846 8270C 
Report List: ABPPL ALL  ABN PPL List  
RL/MDL Factor: 1     
     
     
Compound CAS No.    
       
2-Chlorophenol 95-57-8    
4-Chloro-3-methyl phenol 59-50-7    
2,4-Dichlorophenol 120-83-2    
2,4-Dimethylphenol 105-67-9    
2,4-Dinitrophenol 51-28-5    
4,6-Dinitro-o-cresol 534-52-1    
2-Nitrophenol 88-75-5    
4-Nitrophenol 100-02-7    
Pentachlorophenol 87-86-5    
Phenol 108-95-2    
2,4,6-Trichlorophenol 88-06-2    
Acenaphthene 83-32-9    
Acenaphthylene 208-96-8    
Anthracene 120-12-7    
Benzidine 92-87-5    
Benzo(a)anthracene 56-55-3    
Benzo(a)pyrene 50-32-8    
Benzo(b)fluoranthene 205-99-2    
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Benzo(g,h,i)perylene 191-24-2    
Benzo(k)fluoranthene 207-08-9    
4-Bromophenyl phenyl ether 101-55-3    
Butyl benzyl phthalate 85-68-7    
2-Chloronaphthalene 91-58-7    
4-Chloroaniline 106-47-8    
Chrysene 218-01-9    
bis(2-Chloroethoxy)methane 111-91-1    
bis(2-Chloroethyl)ether 111-44-4    
bis(2-Chloroisopropyl)ether 108-60-1    

4-Chlorophenyl phenyl ether 
7005-72-
3    

1,2-Dichlorobenzene 95-50-1    
1,2-Diphenylhydrazine 122-66-7    
1,3-Dichlorobenzene 541-73-1    
1,4-Dichlorobenzene 106-46-7    
2,4-Dinitrotoluene 121-14-2    
2,6-Dinitrotoluene 606-20-2    
3,3'-Dichlorobenzidine 91-94-1    
Dibenzo(a,h)anthracene 53-70-3    
Di-n-butyl phthalate 84-74-2    
Di-n-octyl phthalate 117-84-0    
Diethyl phthalate 84-66-2    
Dimethyl phthalate 131-11-3    
bis(2-Ethylhexyl)phthalate 117-81-7    
Fluoranthene 206-44-0    
Fluorene 86-73-7    
Hexachlorobenzene 118-74-1    
Hexachlorobutadiene 87-68-3    
Hexachlorocyclopentadiene 77-47-4    
Hexachloroethane 67-72-1    
Indeno(1,2,3-cd)pyrene 193-39-5    
Isophorone 78-59-1    
Naphthalene 91-20-3    
Nitrobenzene 98-95-3    
n-Nitrosodimethylamine 62-75-9    
N-Nitroso-di-n-propylamine 621-64-7    
N-Nitrosodiphenylamine 86-30-6    
Phenanthrene 85-01-8    
Pyrene 129-00-0    
1,2,4-Trichlorobenzene 120-82-1    
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58 compounds reported in list 
ABPPL      
     
     

 
 
 
 
 
 
 
 
 
 
 
 

 
Table 
12    

     
Compound List Report     
Product: AB8270TCL Semivolatiles, TCL   
Matrix: AQ Aqueous     
     
Method List: AB8270 AQ  Method Ref: SW846 8270C 
Report List: ABTCL ALL  ABN TCL List  
RL/MDL Factor: 1     
     
     

Compound 
CAS 
No.    

       
Benzoic Acid 65-85-0    
2-Chlorophenol 95-57-8    
4-Chloro-3-methyl phenol 59-50-7    

2,4-Dichlorophenol 
120-83-
2    

2,4-Dimethylphenol 
105-67-
9    

2,4-Dinitrophenol 51-28-5    

4,6-Dinitro-o-cresol 
534-52-
1    

2-Methylphenol 95-48-7    
3&4-Methylphenol      
2-Nitrophenol 88-75-5    
4-Nitrophenol 100-02-    
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7 
Pentachlorophenol 87-86-5    

Phenol 
108-95-
2    

2,4,5-Trichlorophenol 95-95-4    
2,4,6-Trichlorophenol 88-06-2    
Acenaphthene 83-32-9    

Acenaphthylene 
208-96-
8    

Anthracene 
120-12-
7    

Benzo(a)anthracene 56-55-3    
Benzo(a)pyrene 50-32-8    

Benzo(b)fluoranthene 
205-99-
2    

Benzo(g,h,i)perylene 
191-24-
2    

Benzo(k)fluoranthene 
207-08-
9    

4-Bromophenyl phenyl ether 
101-55-
3    

Butyl benzyl phthalate 85-68-7    

Benzyl Alcohol 
100-51-
6    

2-Chloronaphthalene 91-58-7    

4-Chloroaniline 
106-47-
8    

Carbazole 86-74-8    

Chrysene 
218-01-
9    

bis(2-Chloroethoxy)methane 
111-91-
1    

bis(2-Chloroethyl)ether 
111-44-
4    

bis(2-Chloroisopropyl)ether 
108-60-
1    

4-Chlorophenyl phenyl ether 
7005-
72-3    

1,2-Dichlorobenzene 95-50-1    

1,3-Dichlorobenzene 
541-73-
1    

1,4-Dichlorobenzene 
106-46-
7    

2,4-Dinitrotoluene 
121-14-
2    

2,6-Dinitrotoluene 606-20-    
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2 
3,3'-Dichlorobenzidine 91-94-1    
Dibenzo(a,h)anthracene 53-70-3    

Dibenzofuran 
132-64-
9    

Di-n-butyl phthalate 84-74-2    

Di-n-octyl phthalate 
117-84-
0    

Diethyl phthalate 84-66-2    

Dimethyl phthalate 
131-11-
3    

bis(2-Ethylhexyl)phthalate 
117-81-
7    

Fluoranthene 
206-44-
0    

Fluorene 86-73-7    

Hexachlorobenzene 
118-74-
1    

Hexachlorobutadiene 87-68-3    
Hexachlorocyclopentadiene 77-47-4    
Hexachloroethane 67-72-1    

Indeno(1,2,3-cd)pyrene 
193-39-
5    

Isophorone 78-59-1    
2-Methylnaphthalene 91-57-6    
2-Nitroaniline 88-74-4    
3-Nitroaniline 99-09-2    

4-Nitroaniline 
100-01-
6    

Naphthalene 91-20-3    
Nitrobenzene 98-95-3    

N-Nitroso-di-n-propylamine 
621-64-
7    

N-Nitrosodiphenylamine 86-30-6    
Phenanthrene 85-01-8    

Pyrene 
129-00-
0    

1,2,4-Trichlorobenzene 
120-82-
1    

       
66 compounds reported in list 
ABTCL      
     

 
Note:  1,4-Dioxane is also reported by this SOP (SIM). 
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Lab Manager:     Brad Madadian    

 
QA Manager:  Robert Treggiari 

 
TITLE: AUTOMATED COLD VAPOR ANALYSIS OF MERCURY FOR SOIL/SEDIMENT SAMPLES 
 
TEST METHOD: SW846 7471B, Rev. 2, February 2007 
 
REVISED SECTION: 10.2.2, 10.2.3, 10.2.4, 10.2.5 
 
1.0 SCOPE & APPLICATION 
 

1.1 The method outlined in this SOP is based on SW846 method 7471B for soil/sediment samples (cold-
vapor atomic absorption).  All samples must be digested prior to analysis.   

 
1.2 Test Code: HG 

 
2.0 SUMMARY 
 

2.1 Prior to analysis, the soil/sediment samples must be prepared according to the procedure discussed 
in this SOP.  Note: Digestion procedure used in this SOP is based on the block digestion method. 

 
2.2 Method 7471B, a cold-vapor atomic absorption technique, is based on the absorption of radiation at 

253.7-nm by mercury vapor.  The mercury is reduced to the elemental state and aerated from 
solution in a closed system.  The mercury vapor passes through a cell positioned in the light path of 
an atomic absorption spectrophotometer.  Absorbance (peak height) is measured as a function of 
mercury concentration.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 Reporting limits (RLs) are established at the lowest concentration standard.  The RL for mercury is 
0.033 mg/kg.  

 
3.2 The Method Detection Limits (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria.  
 

3.3 Method Detection limits are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample 
dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
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major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs. 

 
 
 
 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis.  

 
4.2 BATCH - A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION BLANK -  a volume of acidified deionized/distilled water. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTINUING CALIBRATION  VERIFICATION – analytical standard run every 10 samples or 2 
hours, whichever is more frequent, to verify the calibration of the analytical system. 

 
4.7 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.8 CORRELATION COEFFICIENT – A NUMBER (r) which indicates the degree of dependence 

between two variables (concentration – absorbance).  The more dependent they are the closer the 
value to one.   

 
4.9 CRI (LOW CALIBRATION CHECK) – a check standard, which is prepared at the low point of the 

calibration, and is analyzed to check accuracy at the low end of the calibration curve.  Similar to the 
CRDL (CLP - Contract Required Detection Limit standard).   

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.13 INITIAL CALIBRATION VERIFICATION - analytical standard run after every initial calibration to 
verify the calibration of the analytical system.  Must be obtained from a different vendor or lot 
number from the initial calibration standards.  

 
4.14 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.15 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.16 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment. Matrix is not synonymous with 
phase (solid). 

 
4.17 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.18 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. The matrix spike recovery is 
calculated as shown below.         
            
   ( Spiked Sample Result - Sample Result )  X 100 = Matrix Spike Recovery
                 ( Amount Spiked )     
  

4.19 MATRIX SPIKE DUPLICATE - a second aliquot of the original sample that is spiked in order to 
determine the precision of the method. The matrix spike duplicate RPD is calculated as shown 
below.           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD                  
  ( MS Result + MSD Result )/2 

 
4.20 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.21 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  
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4.22 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and extracts 
must be treated as unknown and potentially hazardous.  Particular care must be taken when 
handling strong acids and oxidizing agents (5.2, 5.3) 

 
5.2 Magnesium perchlorate is an oxidizer and an irritant.  All handling of this chemical should be done in a 

hood. 
 

5.3 Potassium permanganate is a strong oxidizer.  
 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Preservation 
 

6.1.1 All soil samples should be refrigerated upon receipt.  
 

6.2 Holding Times 
 

6.2.1 All samples should be analyzed within 28 days of the date of collection. 
 
7.0 APPARATUS AND MATERIALS 
 

7.1 Currently, there are two Leeman HYDRA AA automated analyzers are available for analysis. Refer to 
instrument manual for further details on this instrumentation, including proper venting and safety 
requirements. 

7.2 Digestion block capable of maintaining 95+ 3 Deg. C. (Environmental express)  
7.3 Digestion tubes 120 ml capacity. 
7.4 Volumetric pipettes 
7.5 Thermometer 

 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 
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8.1.1 Hydrochloric acid, concentrated. Trace metal grade 
 

8.1.2 Hydrochloric acid, 0.5 N.  Add 14.0 ml of concentrated Hydrochloric acid to 0.5 liters of water.  
Dilute to 1 liter with water and mix well. 

 
  CAUTION!! ADD ACID TO WATER. 
 

8.1.3 Nitric acid, concentrated – trace metal grade. 
 

8.1.4 Stannous chloride.  Add 50 g of stannous chloride to 500 ml of 0.5 N Hydrochloric acid and 
dissolve.  This compound does not dissolve well and should be stirred continuously when in 
use.  Stannous sulfate may be used in place of stannous chloride. 

 
8.1.5 Sodium chloride-Hydroxylamine sulfate.  Add 120 g of sodium chloride and 120 g of 

hydroxylamine sulfate to 750 ml of water.  Mix well.  Hydroxylamine hydrochloride may be 
used in place of hydroxylamine sulfate.  Dilute to 1000 ml. Note: When clogging occurs, use a 
less concentrated solution. Notify the area supervisor! 

 
8.1.6 Potassium Permanganate 5%.  Add 50 g of potassium permanganate to 1000 ml of water and 

mix well. 
 
  CAUTION!! POTASSIUM PERMANGANATE IS A STRONG OXIDIZING AGENT.  HANDLE 

WITH CARE. 
 

8.1.7 Mercury standard solutions - to be made fresh daily. 
 

8.1.7.1 10 ppm Hg calibration solution.  Using a 1 ml volumetric pipette, add 1 ml of 1000 ppm 
stock (to be purchased from a vendor) to a 100 ml volumetric flask containing 
approximately 75 ml of water and 2 ml of concentrated nitric acid. Dilute to volume with 
water and mix well. 

 
8.1.7.2 100 ppb Hg calibration solution.  Using 1 ml volumetric pipette, add 1 ml of 10 ppm Hg 

solution(8.1.7.1) to a  100 ml volumetric flask containing approximately 75 ml of water 
and 2 ml of concentrated nitric acid.  Dilute to volume with Deionized water and mix 
well, (to be made fresh daily). 

 
8.1.7.3 10 ppb Hg Calibration solution. Using 10 ml volumetric pipette, add 10.0 ml of 100 ppb 

Hg solution (8.1.7.2) to a 100 ml volumetric flask containing approximately 75 ml of 
water and 2 ml of concentrated nitric acid. Dilute to volume with Deionized water and 
mix well,(to be made fresh daily). 

 
8.1.7.4 10 ppm ICV Hg solution.   Using a 1 ml volumetric pipette, add 1 ml of 1000 ppm stock 

(to be purchased from a vendor) to a 100 ml volumetric flask containing approximately 
75 ml of water and 2 ml of concentrated nitric acid. Dilute to volume with water and mix 
well. 
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Note: Make sure that the ICV stock is from an alternate source than calibration 
stock. 

 
8.1.7.5 100 ppb ICV Hg solution.    Using  a  1  ml volumetric pipette, add 1 ml  of 10 ppm ICV 

Hg solution (8.1.7.4) to a 100 ml  volumetric   flask  containing approximately 75 ml of 
water and  2  ml  of concentrated  nitric acid.   Dilute to volume with deionized water 
and mix well, (to be made fresh daily). 

                    
8.1.8 Aqua Regia- Carefully add 180 ml of concentrated HCL acid to 60 ml of HNO3 acid. Mix. 

                                    Note: prepare this solution fresh daily immediately prior to use. Follow the ratio of 3 parts to  
1 part, same as above to make more or less of this solution.  Alternatively, add reagents 
directly to the sample (under hood) – refer to section 10.1.6.1. 

 
8.1.9 Rinse solution / Dilution acid solution. In a 1000 ml volumetric flask, add 20 ml of 

concentrated hydrochloric acid to 700 ml of DI water. Dilute to mark with DI water. Mix.  
 

9.0 INTERFERENCES 
 

9.1 Possible interference from sulfide is eliminated by the addition of potassium permanganate.  
Concentrations of sulfide as sodium sulfide as high as 20 mg/l do not interfere with mercury recoveries 
when following this method.  High copper concentrations (> 10 mg/l) may also interfere with mercury 
recoveries.  Samples that are high in chloride such as seawater, brine, and industrial effluent may 
require as additional permanganate. 

 
 NOTE:  When chloride concentrations are high, hydroxylamine sulfate and stannous sulfate 

should be used in place of the corresponding chlorides. 
 

9.2 Certain volatile organic materials will also absorb at this wavelength and can interfere.  It can be 
determined if this type of interference is present by doing a preliminary run without reagents. 

 
 

10.0 PROCEDURE 
 

10.1 Digestion.  Below is a step-by-step procedure for the digestion and analysis for mercury. 
 

10.1.1 All standards and QC must be digested along with the samples. 
 

10.1.2 Make up the recommended standard curve as shown below.  Make sure to clearly label 
each digestion tube.  The actual standard ID's should be recorded on the mercury log 
book. 

 
 
 

ML of 10 ppb 
Hg(8.1.7.3) 

ML of 100 ppb 
Hg(8.1.7.2) 

Final Volume of      
DI water (ML) 

Total µg/L of Hg 

0.0 0.0 5.0 (CAL BLK) 
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2.0 0.0 3.0 0.2 
5.0 0.0 0.0 0.5 
0.0 1.0 4.0 1.0 
0.0 2.0 3.0 2.0 
0.0 3.0 2.0 3.0 
0.0 4.0 1.0 4.0 
0.0 5.0 0.0 5.0 
0.0 6.0 0.0 6.0 

 
  Since the total amount of Hg in the digestion tube is what is measured, the amount of water added 

does not have to be exact.   
 
 
 
 10.1.3 Make up the quality control samples as shown below.  Make sure to clearly label each tube. 
 
Sample ID ml of 100 ppb Hg 

solution (8.1.7.2) 
ml of 10 ppb Hg 
solution (8.1.7.3)  

Final Volume of    
DI water (ml) 

Total µg/L of Hg 

Spike Blank 3.0 - 2.0 3.0 
CCV 3.0 - 2.0 3.0 
CRI - 2.0 3.0 0.2 
CCB 0.0 - 5.0 0.0 
Method Blank 0.0 - 5.0 0.0 
Matrix Spike 3.0 - 2.0 3.0 + sample 
Matrix Spike Duplicate 3.0 - 2.0 3.0 + sample 
Original -  5.0 - 
LCS** - 0.0 5.0 Certificate of Analysis  
    

• 3 X 0.2 g of sample = 0.60 g 
**   If requested. It is recommended to prepare this standard with each batch. 
              

 10.1.4 In addition, an external QC sample (from an alternate source than the above curve) should be set 
up so that the final level is close to the mid-range of the curve. 

            
   

Sample ID ML of 100 ppb Hg 
(8.1.7.5) 

Final Volume of 
DI water (ml) Total µg/L of Hg 

ICV 4.0 1.0 4.0 
    
 

10.1.5 Samples.  If no information is available about the level of mercury in the samples to be analyzed, 
set up a 0.6 g sample size (3 x 0.2g).  If information is available, select a sample size that will result 
in an analysis value near the mid-range of the curve.  Record the volume used on the sample 
analysis data sheet. Add 5 ml of DI water. 
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Note:  Ensure that solid samples are well homogenized prior to adding to digestion tubes.   
Examine the sample for any films, separate phases, or an obviously non-homogeneous matrix.  
Note any unusual observations in the digestion logbook.   Obtain sample from 3 separate 
locations within the sample jar.  

 
10.1.6 To all samples, QC and standards add the following reagents: 

 
10.1.6.1     5 ml of aqua regia (perform below steps under hood). 
 

10.1.6.1.1 Add 1.25 ml HNO3  
10.1.6.1.2 Add 3.75 ml HCL  
 

10.1.6.2  Heat for 2 min. in digestion block at 95+3 Deg. C. 
 
10.1.6.3 Cool; then add 50 ml of DI water and 15 ml of potassium permanganate solution. Mix                     

thoroughly.   Add an additional aliquot(s) of potassium permanganate solution if the sample 
has a high organic content (if sample loses purple color), and record in the comment section.  

 
                      Place in the digestion block for 30 min. at 95+3 Deg. C. 
 

10.1.7 Cool and add 6 ml of sodium chloride-hydroxylamine sulfate to reduce the excess permanganate. 
 

10.1.8 Dilute to 100 ml with DI water. 
 

10.1.9 While the samples are digesting, begin setting up the mercury analyzer following the steps outlined 
below.  Further details are available in the instrument manual. 

 
10.1.9.1 Turn the nitrogen gas on, if it is not already on. Place the vent line under the hood. 

 
10.1.9.2 Inspect all pump tubing and change if needed. Put the tubing on the cassettes on the     

                                         Pump head. Check the drying line and make sure it is clean. Place fresh stannous chloride    
                                         solution in the bottle. Fill the rinse bottle with 2% nitric acid.    
 

10.1.9.3 Double click on the WINHG icon on desktop. This will open the WinHg runner. Click on the   
                                         Control tab and click on “ turn on gas” option and also “turn on pump” option as well. 
 

10.1.9.4 Click on the    DB         button. This will open the WinHg Database window. Go to file and                
                     choose NEW PROTOCOL. Type the date (ie. 040502) in the box. This will be the protocol      
                     for that day. In WinHgDatabase window, click on “LINE INFO” tab and enter the calibration                       
                     standard concentrations and click on “Apply Button”. Click on RN        button and this will      
                    upload all informations into the WinHgRunner window.   

                                          
10.1.9.5 Click on the “STANDARD” tab in WinHgRunner window. And click on S1 through S7 (no.  
                     of standards). Click on “REP1” button. Click on “STAND AUTO” button and calibration will   
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                     start. 
 
10.1.9.6         While calibration is being performed, type the analysis sequence by clicking on the Rack    

                                          Editor button. Enter the samples and appropriate QC. ICV, CCV, CRI and CCB. Save the  
                                          sequence as Hg –day-month-matrix-run no.(ie, Hg0405S1). After calibration is performed   
                                          and accepted, click on the Sample tab in WinHg Runner and click on  “START NEW   
                                         BATCH “ button. Type the auto-sampler sequence file name as above (ie,Hg0405S1). 
 

10.1.9.7 In Auto-Sampler Run rack name drop down window, choose the file name you are   
                    analyzing. Assign the location of the start cup and the End cup, click the RUN AUTO          
                    button.  

 
10.2 Calibration 

 
10.2.1 Verify that the curve is within acceptable QC limits (0.995 corr.).  If the curve is not within 

acceptable limits, consult with your laboratory supervisor 
 
10.2.2 Immediately after the system has been calibrated, an ICV and ICB should be analyzed. The ICV 

results must be within 90 to 110 percent of the true value and ICB must be less than the reporting 
limit, for DoD, ICB should be less than LOD. If not, you may analyze the ICV or ICB (which ever 
failed) one more time. If still not, analysis must be terminated, and the problem corrected and re-
calibrated before proceeding.   

 
10.2.3 Continuing Calibration Verification.  Analyze the continuing calibration verification solution and 

the continuing calibration blank after ICV/ICB, after every tenth sample and at the end of the 
sample run. CCV checks should be within 20% of the true value. If the CCV is not within these 
ranges, you may run the CCV one more time. If still not within the range, no samples can be 
reported in the area bracketed by the failing CCV. For, DoD, CCV checks should be within 10%. 
If it is out, immediately analyze two additional consecutive CCVs. If boht pass, samples may be 
reported without reanalysis. if either fails, no samples can be reported in the area bracketed by 
the failing CCV.  Resolve the problem, and recalibrate. If multiple CCV’s are prepared, combine 
them all into one source. 

 
10.2.4 Continuing Calibration Blank.  Analyze the continuing calibration BLANK (CCB) solution after 

every CCV. The results for the CCB are not less than the reporting limit, for DoD, it should be 
less than LOD. If not, no samples can be reported in the area bracketed by the failing CCB. If 
multiple CCB’s are prepared, combine them all into one source. 

 
10.2.5 CRI (low calibration check).  Analyze the CRI after the initial CCV and at the end of the run.  

CRI should be at the RL level and within +/- 30%, for DoD and some client protocols, CRI needs 
to be within +/- 20%. Please check with supervisor for low check criteria.   If CRI outs, reanalyze 
one more time. If still outside the range then no samples can be reported.      

 
10.2 Sample Dilutions 
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10.2.1 Establish dilution of sample in order to fall within the mid to upper level of the calibration range.  
If available, use historical data to obtain proper dilution. 

   
10.2.2 If undiluted sample result is above the upper range of the calibration curve, perform a dilution on 

the digestate.   
 
11.0 QUALITY ASSURANCE 
 

11.1 Quality Control Sample (QCS/ICV).  It is recommended that this sample be analyzed at the start 
of each run.  For the QCS/ICV, the instrument result must be within 10% of the true value.  The 
quality control sample must be from a different source than the calibration standards. 

 
11.2 Method Blank.  The laboratory must digest and analyze a method blank with each set of 

samples.  A minimum of one method blank is required for every 20 samples.    The method 
blank must not contain mercury greater than the reporting limit.   If the method blank contains 
levels over the reporting limits, the samples must be redigested or reanalyzed (Specific clients 
may have different criteria method blanks – such as ½ the RL for acceptable contaminant 
levels). The exception is if the samples are non-detected for mercury.  

 
11.3 Blank Spike.  The laboratory must digest and analyze a laboratory control sample with each set 

of samples.   A minimum of one lab control sample is required for every 20 samples.   Until 
sufficient lab control data becomes available (usually a minimum of 20-30 analyses) the   
laboratory   should   assess laboratory performance against recovery limits    of 80-120%.  
When sufficient data is available, develop control limits from the percent mean recovery and the 
standard deviation of the mean recovery.  The upper control limit should be equal to the mean 
plus 3 times the standard deviation.   The lower control limit should be equal to  the  mean  
minus  3  times  the  standard deviation.  The generated limits must meet or exceed    80-120%.  
If the blank spike is outside of the control limits, all samples must be redigested and reanalyzed 
.  The exception is  if the  lab control recovery is high and the results  of the samples to  be 
reported are less than the reporting  limit.  In that case, the sample results can be reported with 
no flag. 

 
11.4 An LCS may also be purchased from an outside vendor (usually ERA).  Results for this LCS 

must be within the acceptable limits established by the vendor.  If results do not fall within the 
acceptable limits, all samples must be redigested and re-analyzed. The exception is if the lab 
control recovery is high and the results  of the samples to  be reported are less than the 
reporting  limit.  In that case, the sample results can be reported with no flag. 

 
11.5 Matrix Spike.  The laboratory must add a known amount of  each analyte to a  minimum  of  1   

per  20 samples.      The  matrix  spike recovery  is   calculated  as  shown below.   Until 
sufficient lab control data becomes available, the laboratory  should apply control limits of 80-
120% to assess whether a spike is in control.  If a  matrix spike is out of control, then the results 
should be flagged with the appropriate footnote (if the matrix spike recovery is out of control but 
the blank spike/LCS recovery is within acceptance criteria – matrix interference is indicated).   
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Spiked Sample R sult Sample sult
Amount Spiked

Matrix Spike erye Re Recov−
× =100  

 
11.6 Matrix Spike Duplicate.  The laboratory must digest a Matrix Spike Duplicate for a minimum of 1 

in 10 samples. This second aliquot of the original sample that is spiked in order to determine the 
precision of the method. The relative percent difference (RPD) between the Matrix Spike 
duplicate and the Matrix Spike should be assessed using in house limits.  Until these limits can 
be generated, then default limits of +20% RPD should be applied.   
           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD    
                 ( MS Result + MSD Result )/2      
  

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 
an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC), and if any significant changes have been made to the 
instrument.  In general, 4 replicates or blank spikes are analyzed using the same procedures 
and conditions for sample analysis.  The percent recovery are compared to 80-120% until in-
house control limits are established.  If percent recovery criteria are not met, corrective action 
must be taken to bring the system back into control.   

  
 
12.0 DOCUMENTATION 
 

12.1 The standard preparation logbook must be completed for all standard preparations.  All 
information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard vial/container. 

 
12.3 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.4 Document all information in the mercury analysis log book.  This information must include start 
time, end time, temperature, reagent lot# for all digestions solutions, as well as sample ID, volume, 
and any dilution factors during analysis.  Note any unusual sample characteristics in the comment 
section. Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All 
comments and edits MUST BE clearly documented and initialed. Generate run logs from the LIMS 
system along with all quality control data. 

 
12.5 Each analyst should review all data and assemble a data package consisting of : 

 
- Copy of the prep log book 
- Copy of the analysis log book 
- LIMS generated run logs and QC 
- Raw data  
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- LIMS generated work group list  
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction.  

 
12.7 All laboratory logbooks must be routinely reviewed and initialed or signed  by the lab manager. 

 
13.0 DATA REVIEW 
 

13.1.1 The analyst conducts the primary review of all data.  This review begins with a check of 
all Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  
The analyst has the authority and responsibility to perform corrective action for any out-
of-control parameter of non-conformance. 

 
13.1.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  Manual calculations, QC criteria, and a comparison 
of the data package to client specified requirements are checked.  The department 
manager may reject data, initiate reanalysis, take additional corrective action, or 
reprocess data. 

 
13.1.3 The laboratory director performs a full tertiary review of the data package following its 

assembly.  This review includes an evaluation of QC data against acceptance criteria 
and a check of the data package contents to assure that all analytical requirements and 
specifications were executed 

 
13.1.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, 
analytical quality control, sample custody documentation and sample identification 

 
14.0 DATA  REPORTING 
 

14.1 A results page including positive result and/or  RL for mercury, units, methodology, date of 
digestion and analysis, and data qualifiers are reported.  Additional quality control data including 
calibration summaries, MS/MSD percent recoveries and RPDs, blank spike recoveries, and 
method blank results may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client in PDF (e-hardcopy).  

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 
15.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
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15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE: METALS BY INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROMETRY     

SW846 6010C 
 
TEST METHOD REFERENCE:  SW846 6010C, Revision 3, February 2007 
 
REVISED SECTIONS:  1.2, 7.1, 8.10.6, 8.10,11, 8.10.12, 8.14, 8.15, 9.2.2, 11.8  
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is applicable for the determination of Total metals in ground waters, domestic and 
industrial wastes, TCLP leachates, sludges, soils, sediments, and various other wastes. 

 
NOTE: Dissolved elements are determined after filtration with 0.45 micron filter paper and 

preserved with Nitric acid for 24 hours prior to analysis. 
 
1.2 Test Codes: A variety of metals can be analyzed by ICP.  These include: Al,  Sb, As, Au, B, Ba, Be, 

Cd, Ca, Cr, Cu, Co, Fe, Pb, Pd, Pt, Li, Mn, Mg, Mo, Ni, K, Se, Ag, Na,  Si, Sn, Sr,S, Ti, Tl, V, W, Zn Zr.  
 
2.0 SUMMARY 
 

2.1 Prior to analysis, samples must be digested using the appropriate digestion method.  When 
analyzing groundwater samples for dissolved constituents, acid digestion is not necessary if the 
samples are filtered and acid preserved prior to analysis. 

 
2.2 This method describes multi-elemental determinations by ICP/AES using sequential or 

simultaneous optical systems and axial or radial viewing of the plasma.  The instrument measures 
characteristic emission spectra by optical spectrometry.  Samples are nebulized and the resulting 
aerosol is transported to the plasma torch.  Element-specific emission spectra are produced by a 
radio-frequency ICP.  Background correction is required for trace element determination.   

 
 
3.0 METHOD DETECTION AND REPORTING LIMITS 
 

3.1 Reporting limits are established at the lowest concentration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weight, percent moisture.   Detected concentrations below this 
concentration cannot be reported without qualification. See below table for analytes' RL: 

 
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMA077-23 
 Pub Date: 12/1/97 
 Rev Date: 10/7/13 
 Page 2 of 21 
 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

 
 
 

Analyte RL (ug/L) Analyte RL (ug/L) 
Al 200 Mo 100 
Sb 6 Ni 40 
As 4 Pd 50 
Ba 50 Pt 50 
Be 4 K 5000 
B 100 Se 10 
Cd 4 Si 100 
Ca 5000 Ag 5 
Cr 10 Na 5000 
Co 50 Sr 10 
Cu 25 Tl 5 
Au 50 Sn 100 
Fe 100 Ti 50 
Pb 5 W 100 
Li 5000 V 10 

Mg 5000 Zn 20 
Mn 15 Zr 50 

  
 

3.2 Method Detection Limits 
 

3.2.1 Detection limits are experimentally determined using the procedures described in 40 
CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample weight or 
volume analyzed and sample dilutions if needed, which may cause MDL variations from 
sample to sample. 

 
3.2.2 In general, MDLs are determined through the analysis of at least 7 replicate blank 

spikes (using the same procedures for sample analysis).   The MDL is calculated by 
multiplying the standard deviation of the replicate concentrations by the appropriate 
Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are analyzed refer to 
40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDL studies are 
performed on an annual basis or after any major changes to the instrumentation.   For 
additional detail regarding MDL studies, refer to the MDL SOP MQA245.   

 
3.2.3 The MDL represents the lowest reportable concentration of an individual analyte that 

meets the method qualitative identification criteria. 
 

3.2.4 Current MDL studies are filed with Quality Assurance.  Obsolete MDL studies are 
archived with the QA files.  Electronic MDL data is found in the annual “MDL” folder on 
the QA server (LINUXMA1).   
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4.0 DEFINITIONS 
  

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BACKGROUND CORRECTION – a technique to compensate for variable background contribution 

to the instrument signal in the determination of trace elements. 
 

4.3 BATCH – a group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.5 CALIBRATION BLANK - a volume of acidified deionized/distilled water. 

 
4.6 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.7 CONTINUING CALIBRATION – analytical standard run every 10 samples or 2 hours, whichever is 
more frequent, to verify the calibration of the analytical system. 

 
4.8 DISSOLVED METALS – elements in an aqueous sample which will pass through a 0.45 um filter. 

 
4.9 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 

oven. 
 

4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  

This includes trip blanks, rinsates, equipment blanks, etc. 
 

4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date 
of its analysis. 

 
4.13 INDUCTIVELY COUPLED PLASMA (ICP) – a technique for the simultaneous or sequential 

multi-element determination of elements in solution.  The basis of the method is the measurement 
of atomic emission by an optical spectroscopic technique.  Characteristic atomic line emission 
spectra are produced by excitation of the sample in a radio frequency ICP. 
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4.14 INSTRUMENT CHECK SAMPLE – a solution containing both interfering and analyte elements 
of known concentration that can be used to verify background and interelement correction factors. 

 
4.15 INSTRUMENT CHECK STANDARD – a multi-element standard of known concentrations 

prepared by the analyst to monitor and verify instrument performance on a daily basis. 
 

4.16 INTERFERENTS – substances which affect the analysis for the element of interest. 
 
 

4.17 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
 

4.18 MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the 
constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences.        
  

 
4.19 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. The matrix spike recovery is 
calculated as shown below.         
            
  ( Spiked Sample Result - Sample Result )  X 100 = Matrix Spike Recovery 
                ( Amount Spiked )      
  

 
 
4.20 MATRIX SPIKE DUPLICATE - a second aliquot of the original sample that is spiked in order to 

determine the precision of the method. The matrix spike duplicate RPD is calculated as shown 
below.           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD                  
  ( MS Result + MSD Result )/2        

 
 
4.21  METHOD BLANK- an analytical control consisting of all reagents,  that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
 

4.22 PERCENT DIFFERENCE (%D) - as used in this SOP to compare two values, the percent 
difference indicates both the direction and the magnitude of the comparison, i.e., the percent 
difference may be either negative, positive, or zero. 
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4.23 REAGENT WATER- water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water.   Water in which an interferant is not observed 
at or above the minimum quantitation limit of the parameters of interest. Accutest uses deionized 
water (municipal water which passes through Accutest’s DI treatment system). 

 
4.24 SERIAL DILUTION – the dilution of a sample by a factor of five.  When corrected by the dilution 

factor, the diluted sample must agree with the original undiluted sample within specified limits.  
Serial dilution may reflect the influence of interferents.  

 
 

4.25 SOIL - used herein synonymously with soil/sediment and sediment. 
 
 

4.26 TOTAL METALS – analyte elements which have been digested prior to analysis.  
 
 

4.27 Linear Dynamic Range (Linearity studies) -the concentration range over which the instrument 
response to an analyte is linear.  

 
 
 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous.  In 
addition, all acids are corrosive and should be handled with care.  Flush spills with plenty of water.  
If acids contact any part of the body, flush with water and contact the supervisor. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 Preservation.  All aqueous samples should be preserved with nitric acid at the time of collection.  Both 
soils and aqueous samples should be kept under refrigeration at 4º ± 2°C. 

 
6.2 Holding Time.  All samples should be analyzed within 6 months of the time of collection.   

 
 
 
7.0 APPARATUS and  MATERIALS 
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7.1 Currently there are two solid state ICPs (Thermo 6500 ICP. Software iTEVA, Issue 8) available for use 
in the laboratory. The unit has been optimized to obtain low detection limits for a wide range of 
elements. Since it is solid state system, different lines may be included for elements to obtain the best 
analytical results. See below table for the lines in use. 

  
 
 

Element Wavelength View Internal Wavelength 
Ag 328 Axial Yttrium 360.0 
Al 396.1 Radial Yttrium 371.0 
As 189 Axial Yttrium 224.3 
Au 242.7 Axial Yttrium 360.0 
B 208.9 Axial Yttrium 224.3 
Ba 455.4 Radial Yttrium 371.0 
Be 313 Radial Yttrium 371.0 
Ca 317.9 Radial Yttrium 371.0 
Cd 228.8 Axial Yttrium 224.3 
Co 228.6 Axial Yttrium 224.3 
Cr 267.7 Axial Yttrium 360.0 
Cu 324.7 Axial Yttrium 360.0 
Fe 259.9 Radial Yttrium 371.0 
Li 610.3 Radial Yttrium 371.0 
K 766.4 Radial Yttrium 371.0 

Mg 279 Radial Yttrium 371.0 
Mn 257.6 Axial Yttrium 360.0 
Mo 202 Axial Yttrium 224.3 
Na 589.5 Radial Yttrium 371.0 
Ni 231.6 Axial Yttrium 224.3 
Pb 220.3 Axial Yttrium 224.3 
Pd 340.4 Axial Yttrium 360.0 
Pt 265.9 Axial Yttrium 360.0 
Sb 206.8 Axial Yttrium 224.3 
Se 196 Axial Yttrium 224.3 
Si 212.4 Axial Yttrium 224.3 
Sn 189.9 Axial Yttrium 224.3 
Sr 407.7 Radial Yttrium 371.0 
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S 182.0 Axial Yttrium 224.3 
Ti 334.9 Axial Yttrium 360.0 
Tl 190.8 Axial Yttrium 224.3 
V 292.4 Axial Yttrium 360.0 
W 239.7 Axial Yttrium 360.0 
Zn 206.2 Axial Yttrium 224.3 
Zr 339.1 Axial Yttrium 224.3 

 
7.2 Peristaltic pump 
 
7.3 Auto-sampler 

 
7.4 Volumetric flasks of suitable precision and accuracy 

 
7.5 Argon gas supply - Liquid, high purity grade (99.995%) supplied by Air Products, Inc. 

 
7.6 Instrument maintenance 

 
7.6.1 Recommended periodic maintenance includes the items outlined below.  All maintenance 

should be recorded in the instrument maintenance log. 
 

7.6.2 Change the pump tubing weekly or as needed. 
 

7.6.3 Clean the filter on the re-circulating pump every one to two weeks and dust off the power 
supply vents every one to two weeks. 

 
7.6.4 Clean the nebulizer, torch, and injector tube every week or more often as required. 

 
7.6.5 Clean the pump once per month. 

 
7.6.6 Change the sampler tip as needed.  

 
7.6.7 Clean the recirculating pump lines as needed. 

 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent or trace grade unless otherwise specified.  Distilled, deionized 
water from Accutest’s DI system should be used whenever water is required. 

 
8.2 Concentrated hydrochloric acid, trace metal grade. 

 
8.3 Concentrated nitric acid, trace metal grade. 
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8.4 Stock metals standard solution (generally 1000 Mg/L or 10000 Mg/L), ICAP grade. 
          
  NOTE: Combined stock standards can be ordered or made from ICAP purity standards. 
 

8.5 Hydrochloric acid (1:1) - Add 500 ml conc. HCl to 400 ml of DI.  Cool and dilute to 1 liter. 
 

8.6 Nitric acid (1:1) - Add 500 ml of conc. HNO3 to 400 ml of DI.  Cool and dilute to 1 liter. 
 

8.7 Rinse solution - To 800 ml DI water, add 50 ml of conc. HNO3 and 50 ml of conc. HCl.  Dilute to 1 liter. 
 

8.8 Calibration Blank - To 800 ml DI, add 50 ml of conc. HNO3 and 50 ml of conc. HCl.  Dilute to 1 liter. 
 

8.9  Calibration Standards   
 

8.9.1 Premixed stocks purchased from Absolute standards and other vendors are used in this 
section along with individual standards and subsequent dilutions. 

 
8.9.2 Calibration Std # 1 contains the following analytes and concentration:  

                                                      
Analyte Conc. (Mg/L) 

Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl, Zn 1000 

Ag 12.5 
                      

8.9.3 Calibration Std # 2 contains the following analytes and concentration: 
 

Analyte Conc. (Mg/L) 

Al, Ca, Fe, Mg, K, Na 1000 
      

8.10.4 Calibration Std # 3 contains the following analytes and concentration: 
 

Analyte Conc. (Mg/L) 

Sr, Sn, Ti, V 1000 
 
8.10.5 Individual 1000 ppm analytes.  

 
                  

8.10.6 In general there are 3 different standards are recommended to be used for calibration. 
Other combinations and concentrations may be used. 
 
STANDARD#1: 
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Analyte         Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl, Zn 4.0 

Ag 0.50 

 
                                        STANDARD#2: 
 

Analyte        Conc. (Mg/L) 

Al, Ca, Fe, Mg, K, Na, Li 20 

 
 
  
                                     STANDARD #3: 
 

Analyte   Conc. (Mg/L) 

Sr, Sn, Ti, V, Au, Pd, Pt, Si, W, Zr, S 4.0 

 
   NOTE: 1) Since addition of silver may result in an initial precipitation, you may 

warm the flask until solution clears.  Cool to room temperature and use. 
  

                               
8.11 Continuing Calibration Verification (CCV) 

 
       Prepare mixed CCV solution by combining appropriate volumes of the individual stock  

standards or by using the premixed stock purchased from Absolute Standard and 
subsequent dilutions. The CCV must be prepared in the same acid matrix using the same 
standards used for calibration at a concentration near the mid point of the calibration curve. 
Below are the recommended concentrations of CCV to use with the above calibration 
standards. 

     
 NOTE: Since addition of silver may result in an initial precipitation, you may 

warm the flask until the solution clears.  Cool to room temperature and use.   
                  
                                         The CCV will contain the following analytes and concentrations: 
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Analyte        Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl,  Zn, 
Sr, Sn, Sr, Ti, V, Si, W, Au, Pd, Pt, Zr,S 2.0 

Al, Ca, Fe, Mg, K, Na, Li 10 

Ag 0.25 

 
8.12 Initial Calibration Verification/ Quality Control Standard (ICV/QCS)- This standard is prepared by 

combining compatible elements from a standard source different than the calibration standards and 
the concentrations should be at or near the mid-range of the calibration curve. 

 
  Below are the recommended concentrations of ICV. Dilute the individual stocks, and premixed    
  standards such as ICQ500-19 or the equivalents.  (ICQ500-19 is a multi element standard purchased  
  and contains multiple analytes). The ICV will contain the following analytes and concentrations: 

 

Analyte        Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl,  Zn, 
Sr, Sn, Ti, V, Si, W, Au, Pd, Pt, Zr,S 3.0 

Al, K, Na, Li 15 

 Ca, Fe, Mg 18 

Ag 0.50 

 
 

8.13 Spectral Interference Check I (ICSA) - Dilute the following listed aliquot volumes of individual stock 
standards to 1 Liter with calibration blank (8.8). 

 
 

Analyte Stock 
Conc. (Mg/L) 

Aliquot 
Vol. (MI) 

Final 
Conc. (Mg/L) 

Al, Ca, Mg 10000 50  500 
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Fe 10000 20 200 

 
 

8.14 Spectral Interference Check II (ICSAB) - Dilute the following listed aliquot volumes of individual 
 stock standards and 10 ml of CLPILM 030 Analytes B standard to 1 Liter with calibration      
      blank (8.8).            

             
  - CLPILM030 Analytes B standard contains the following analytes and concentrations: 
   
 

Analyte         Conc. (Mg/L) 

Ag, Cd, Ni, Pb, Zn 100 

Ba, Be, Co, Cr, Cu, Mn, V 50 

 
  
  ICSAB solution contains the following analytes and concentrations: 
 

Analyte Stock 
Conc. (Mg/L) 

Aliquot 
Vol. (Ml) 

Final 
       Conc. (Mg/L) 

Al, Ca, Mg 10000 50  500 
Fe 10000 20 200 

As, Se, Tl, Sb 1000 2.0 2.0 

Ag, Cd, Ni, Pb, Zn 100 1.0 

Ba, Be, Co, Cr, Cu, Mn, V 50 
10 
 0.50 

Mo, Sr, Sn, B 1000 1.0 1.0 

Ti, Au*, Pd*, Pt* 1000 0.50 0.50 

Si*, W *  1000 2.0 2.0 

Zr*,S* 1000 0.5 0.5 
 
 

*When the element is requested ICSAB will be made accordingly. Internal 
Standard/Ionization suppressant solution (5 ppm Yttrium, 1000 ppm Lithium) In a 1000 ml 
volumetric flask, dilute 5 ml of 1000 ppm Yttrium standard and 100 ml of 10000 ppm 
Lithium standard to the mark with calibration blank (8.8)  
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Note: If Na, Ca, Mg and K are not being analyzed Li can be excluded in the 
internal standard mix. If Li requested, use 5 ppm Yttrium and 50 ppm 
Indium solution mix as internal standard. 

 
 

8.15 Low level Check (CRI).  The CRI standard contains the elements of interest at levels near the  
 low end of the curve. Typically the concentration of CRI is at the reporting limits.  
 Check with the metals supervisor or the client tech specs, to see which CRI needs to be  
             analyzed. The acceptance criteria of 70 to 130percent will be applied unless there  

              are specific instructions set by client or program.   
 
 
 

 Program/Client CRI Concentration Level CRI Acceptance Criteria Non Conformance 
6010C At the RL +/- 30% Re-calibrate & re-analyze 

DoD At the RL +/- 20% Re-calibrate & re-analyze 

RCP At the RL     +/- 30%  * Re-calibrate & re-analyze 
 
                            * Except  +/-50% for As, Sb, Tl, Co 
  
 

. See below table for CRI solution preparation and the final concentration at the instrument.  
 
 

Low Levels 
Check 
Solution 

Element Stock Conc. 
in mg/l 
  

Amt of  
Stock 
used in ml 

Final Vol. of CRI 
Stock Solution 
in ml 

Conc. of CRI  
Stock Solution 
in ug/l 

Amt of CRI 
Stock Solution 
used in ml 

Final Vol. of 
CRI Solution 
in ml 

Final Conc. at 
the instrument 
in ug/l 

Sb 6.00  N/A  6.00  

As 4.00  N/A 4.00  

Ba 50.00  N/A  50.00  

Be 4.00  N/A  4.00  

B 100.00  N/A  100.00  

Cd 4.00  N/A  4.00  

Cr 10.00  N/A  10.00  

Co 50.00  N/A  50.00  

Cu 25.00  N/A  25.00  

Pb 5.00  N/A  5.00  

Mn 15.00  N/A  15.00  

Mo 100.00  N/A  100.00  

Ni 40.00  N/A  40.00  

ICP CRI 6010C 

Se 10.00  

0.50  500.00  

N/A  

N/A  N/A 

10.00  
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Ag 5.00  N/A  5.00  

Sr 10.00  N/A  10.00  

Tl 5.00  N/A  5.00  

Sn 100.00  N/A  100.00  

Ti 50.00  N/A  50.00  

V 10.00  N/A  10.00  

Zn 20.00  N/A  20.00  

Al 20.00  200.00  

Fe 10.00  100.00  

Ca 500.00  5000.00  

Mg 500.00  5000.00  

K 500.00  5000.00  

ICP CRI 
MINERAL 

Na 500.00  

5.00  500.00  N/A N/A N/A 

5000.00  

Au 1000.00  0.10  1000.00  50.00  

Pd 1000.00  0.10  1000.00  50.00  

Pt 1000.00  0.10  1000.00  50.00  

SI 1000.00  0.20  2000.00  100.00  

W 1000.00  0.20  2000.00  100.00  
Zr 
 1000.00  0.10  1000.00  50.00  

ICP CRI 
OTHER 

S 1000.00 0.1 

100.00  

1000.00 

5.00  100.00  

50.00 

ICP CRI LI Li 10000.00 0.05 100.00 N/A N/A N/A 5000.00 
 
9.0 INTERFERENCES 
 

9.1 Several types of interference effects may cause inaccuracies in the determination of an analyte in this 
method.  These interferences can be summarized as follows: 

 
9.1.1 Spectral Interferences: Spectral interferences are caused by overlap of a spectral line 

from another element, unresolved overlap of molecular band spectra, background 
contribution from stray light from the line emission of high concentration elements. 
Corrections for these interferences can be made by using interfering element 
corrections, by choosing an alternate analytical line, and/or by applying background 
correction points. 

 
9.1.2 Physical Interferences: Physical interferences are generally considered to be effects 

associated with the sample introduction (nebulization and transport processes).  Such 
properties as change in viscosity or surface tension can cause significant inaccuracies 
especially in samples which may contain high dissolved solids and/or high acid 
concentrations.  The use of a peristaltic pump, sample dilution and/or utilization of standard 
addition techniques will reduce these interferences. 
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9.1.3 Chemical Interferences: Chemical interferences are not pronounced with the ICAP 
techniques due to the high temperature of plasma, however, if they are present, they can 
be reduced by optimizing the analytical condition (i.e. power level, torch height). 

 
9.1.4 Memory Interferences: Memory interferences result when analytes in a previous sample 

contribute to the signal measured in the new sample. This result from sample builds up in 
the plasma torch spray chamber. This can be reduced by flushing the system between 
samples with rinse solution (8.7). A minimum of 60 seconds rinse time must be applied.       
 

9.2 The occurrences of interferences described above are primarily attributed to the sample matrix. To 
ensure the absence of any type of interferences, the following precautions may be taken: 

 
9.2.1 Serial Dilution: See section 11.9. 

 
9.2.2 Analyte Addition (Post Digestion Spike – PDS): An analyte spike added to a portion of 

prepared sample, or its dilution, should be recovered to within 80% to 120% (Note, some 
cleints or programs, the recovery is 75% to 125%) of the known value. The spike addition 
should produce a minimum level of 10 times and a maximum of 100 times the IDL for that 
element. 

 
9.2.3 Method of Standard Addition (MSA).   If the PDS does not meet criteria, the MSA may be 

used.  Standards are added at one or more levels to portions of a prepared sample.  This 
technique compensates for enhancement or depression of an analyte signal by a matrix.   
It will not correct for additive interferences, such as contamination, interelement 
interferences, or baseline shifts.  This technique is valid in the linear range when the 
interference effect is constant over the range, the added analyte responds the same as the 
endogenous analyte, and the signal is corrected for additive interferences.  The simplest 
version of this technique is the single addition method.  This procedure calls for two 
identical aliquots of the sample solution to be taken.  To the first aliquot, a small volume of 
standard is added; while to the second aliquot, a volume of acid blank is added equal to 
the standard addition.   The sample concentration is calculated by: multiplying the intensity 
value for the unfortified aliquot by the volume (Liters) and concentration (mg/l or mg/kg) of 
the standard addition to make the numerator; the difference in intensities for the fortified 
sample and unfortified sample is multiplied by the volume (Liters) of the sample aliquot for 
the denominator.  The quotient is the sample concentration.  

 
9.2.4 An alternative to using the method of standard addition is the internal standard technique.  

Add yttrium to the standards, samples, and blanks at a concentration to be sufficient for 
optimum precision, but not so high as to alter the salt concentration of the matrix.  The 
element intensity is used by the instrument as an internal standard to ratio the analyte 
intensity signals for both calibration and quantitiation. 

 
9.2.5 Wavelength Scanning:  Wavelength scanning of the sample can be performed and 

compared to the scan of the analyte to detect potential spectral interferences. 
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10.0 PROCEDURE 
 

General procedure on how to operate the SS6500 is described below. Refer to the Thermo 6500 operation 
manual for further details.   

 
10.1 Before bringing up the instrument, make sure that the sample tubings, the nebulizer, and the spray   
              chamber are clean and that there are no leaks in the torch area. 

 
10.2 Turn on the recirculating cooler.  

 
10.3 Engage the peristaltic pump. 

 
10.4 Make sure reagent reservoirs (rinse solution and internal std solution) are filled with enough        

                           solution to last for a full days run.  The rinse reservoir is filled with rinse solution (8.7)      
                           and internal standard solution (8.14). 
 
  NOTE: If the internal standard solution runs out during the run, instrument must be 
   recalibrated with the new standard. 

 
 

10.5 Ignite the plasma and let the instrument warm up for 30 minutes before starting analysis. New      
 tubing may need an hour to stabilize. 

 
10.6 Type up the auto sampler sequence, and set up the trays. 

 
10.7 CALIBRATION 

 
10.7.1 Prior to calibration, make sure a minimum of 60-second rinse time and 60 seconds up take 

time is set up in the method/auto-sampler. 
. 

10.7.2 Calibrate the instrument using calibration blank, standard #1, standard #2, and standard 
#3. 

  
10.8 DAILY CALIBRATION 

 
10.8.1 Calibrate the instrument using calibration blank (8.8) and calibration standards (8.10.5).                        

 
10.8.2 When calibration is complete, a printout of slopes will be printed for each line and 

calibration is automatically approved. 
     

10.9 Dilutions. 
 

10.9.1 The pH of all aqueous samples must be verified to be <2 prior to aliquot for processing. If 
samples have a pH of >2 add additional nitric acid and wait 24 hours before rechecking the 
pH.  If a sample result exceeds the upper linear range, a dilution must be made using rinse 
solution (8.7).  The diluted result should be within the upper linear dynamic range.  
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10.10 Filtration. 

 
10.10.1 If particulate were observed in the samples, then they should be re-filtered along with the  
  associated blanks. 

 
11.0 QUALITY ASSURANCE 
                            
                           NOTE:     1) The system must be rinsed with the calibration blank solution between each  
             sample analysis for a minimum of 60 seconds. 
 

 
11.1 Set up the auto-sampler sequence as described below. 

 
11.2 Analyze the mid-level initial calibration verification (ICV - 8.12). The analyzed value of each analyte       

                         for the mid-level ICV must be within 90%-110% of its expected value and the RPD between  
            replicates should be less than 5%. If not, recalibrate. 
 

11.3 Analyze the Initial Calibration Blank (ICB - 8.8).   The ICB results should be less than the reporting   
                         limits for an element).   If not, re-calibrate. 
 

11.4 Analyze the Continuing Calibration Verification (CCV - 8.11) and Continuing Calibration Blank   
                           (CCB - 8.8). Also analyze the CCV and CCB after every 10 samples and at the end of the  
                          sample run.  The analyzed value of each analyte in the CCV should be within 90% to 110% of  
                          its true value and the RPD between replicates should be less than 5%. If not, rerun one more       
                          time. If an analyte value is still outside the range, the instrument should be recalibrated and all            
                          samples following the last acceptable CCV should be reanalyzed.  All CCBs should be less than  
                          the reporting limits for each element.  If not, it can be reanalyzed one more time, if still out, no                          
                          samples can be reported in the area bracketed by the failing CCB for the failing elements. 
 

11.5 Analyze the CRI check standards at the beginning and the end of the run with each new   
              calibration.  
 

11.5.1 The low-level initial calibration verification (LLICV) is used as CRI check standard at the 
beginning of the run. The analyzed value of each analyte for the LLICV must be within 
70%-130% of its expected value. Note, for some clients or programs (i.e., DoD), the 
recovery is 80%-120%, check with Dept. manager for specific project requirement. It 
acceptance criteria not met, reanalyze once. If the acceptance criteria not met after 
second analysis perform corrective action and recalibrate. The LLICV can be prepared 
by using the same source as the calibration standards, but must at a concentration 
expected to be at the RL. 

 
11.5.2 The low-level continuing calibration verification (LLCCV) is used as CRI check standard at 

the end of the run. It is recommended that a LLCCV be analyzed after every 10 samples 
and at the end of each analysis batch. The acceptance criteria for LLCCV should be 
within 70%-130% of its true value. Note, for some clients or programs (i.e., DoD), the 
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recovery is 80%-120%, check with Dept. manager for specific project requirement. It 
acceptance criteria not met, reanalyze once. If acceptance criteria not met after second 
analysis, no samples for failed analyte in LLCCV can be reported. The LLCCV should 
be prepared from the same source as the initial calibration standards at a concentration 
of the RL. 

 
11.6 Analyze the Spectral Interference Check I (ICSA ) and Spectral Interference Check II (ICSAB) 

 
11.6.1 The analyzed value of Al, Ca, Mg, and Fe must be between 80-120%.  The analyzed value 

of each remaining analyte in ICSA should be less than twice the reporting limit, unless 
specified by client or program. If not, rerun one more time, if still not, either recalibrate or 
no sample for failed analyte in ICSA can be reported. You may have to perform inter-
element correction of interfering elements. 

 
11.6.2 The analyzed value of each analyte in ICSAB should be within + 20% of its expected 

value. If not, repour and reanalyze.  If still outside the limit, recalibrate.  If after recalibration 
ICSAB is still outside the limit, you may have to perform inter-element correction of 
interfering elements and recalibrate. 

 
11.6.3 The ICSA and ICSAB should be run prior to sample analysis and at the end of the run.    

         
11.7 If all initial quality control steps mentioned above were satisfied, you may start the analysis of the 

samples. 
 

11.8 For each analysis run a laboratory reagent blank (method blank), laboratory fortified blank (spike 
blank), laboratory control sample (LCS – for soil samples), laboratory fortified sample (matrix spike), a 
matrix spike duplicate must be analyzed.  If samples that were prepared on several different days are 
analyzed, make sure that the method blanks and spike blanks from all of the preparation dates are 
also analyzed.  (A matrix spike, a matrix spike duplicate, a spike blank, and a method blank are 
prepared with each set of 20 samples). 

  
         Analyte recovery:  Until sufficient data becomes available the following limits should be exercised: 

 
   Spike Blank and/or Spike Blank Duplicate Recovery  + 20% 
   Spike Blank Duplicate RPD     < 20% 
   Matrix Spike and/ or Matrix Spike Duplicate Recovery  + 25% * 
   Matrix Spike Duplicate RPD     + 20% 
 

Note:  The Spike Blank Duplicate is an MCP/RCP requirement.  A project-specific 
matrix duplicate or matrix spike duplicate may be used in lieu of the spike blank 
duplicate for MCP.  

 
   * If the % Recovery of an analyte falls outside the + 25% limit (Note, for some clients or  
    programs (i.e., DoD), the Matrix Spike recovery is +/- 20%, check with Dept. manager for  
    project specific requirement) but spike blank recovery falls within the accepted range, then  
    the recovery problem is judged to be matrix related, not system related.  Sample results  
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    need to be footnoted and a post spike must be analyzed.  (Analyze the post digestion  
    spike according to section 9.2.2) Note, for some clients , the unspiked aliquot of the  
    sample should be spiked at two –times the indigenous level or two times their specific  
    required detection limit, which ever is greater. The results of post spike must be reported  
    in their summary report  ( check with Dept. manager for client specific lists)   If post spike  

     recoveries are not within the 80%-120% criteria, a matrix effect should be suspected.  
     Follow step 11.9.  
   
   For the soil LCS – the manufacturer QC limits should be used for evaluation.   
 

The method blank results must be less than the reporting limit for an element. Note, for 
some clients the method blank results must be less then ½ of the RL. If not, any sample 
results in the associated batch has a positive result for that element, the batch must be re-
digested and reanalyzed.   

 
11.9  Serial Dilution- The analysis of a (1:5) dilution should agree within 10% of the original sample result.     
           If the analyte concentration is not high enough and the serial dilution is not within 10 % of the  
    original sample but less than 50 times the IDL for that analyte, serial  dilution results are acceptable.    
           In addition, serial dilution should  be  done   on   every  sample   that  is significantly   different    
           matrix or   if   a  matrix interference is suspected.   If analysis of the dilution does not meet the 10%  
           criteria, a matrix interference may be suspected. For some clients or programs (i.e., DoD), if 1:5  
  dilution does not agree within +/- 10% of the original measurement for samples with concentrations  
  greater than 50 times of LOD, perform post digestion spike (check with Dept. manager for project  
  specific requirement for post spike criteria). 

 
11.10 Internal standard-Internal standard is added to all standards and samples. Acceptance criteria for 

the internal standard are ±30% as compared to the Calibration Blank. 
 

11.11 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis, and if any major changes have been made to the instrument.  Four replicates or 
blank spikes are analyzed using the same conditions for sample analysis.  The percent recoveries 
are compared to limits as described in section 11.8 (spike blank).  The standard deviation results 
of the 4 blank spike recoveries should be < 20%.  If percent recovery or standard deviation criteria 
are not met, corrective action must be taken to bring the system back into control.  

 
11.12 Linearity studies should be determined quarterly and whenever there is significant change in 

instrument response.  The study must be performed using minimum 5 different concentration 
standards across the range, and 1 standard must be near the upper limit.   The acceptance 
criteria for linearity studies should be within ±10% of its true value. 

 
11.13 MDLs are determined annually, or if significant maintenance has been performed on the 

instrument.  Refer to the MDL SOP (MQA245) for details. 
 

11.14 IDLs are performed quarterly.   The IDLs can be estimated by calculating the average of the 
standard deviations of three runs on three non-consecutive days from the analysis of a reagent 
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blank solution with seven consecutive measurements per day.  The IDL concentration must be < 
the MDL concentration.  The study must be repeated for any analytes that do not meet this criteria. 

 
11.15 The lower limit of quantitation sample (LLQC) should be analyzed after establising the lower 

laboratory reporting limits and on an as needed basis to demonstrate the desired detection capability. 
The LLQC must be prepared at the same concentrations as the RL, and the LLQC must be carried 
through the entire preparation and analytical procedure. The lower quantitation limits are verfied 
when all analytes in the LLQC are detected within ±30% of their true value. This check should be 
used to both establish and confirm the lowest quantitation limit. 

 
11.16 Interelement spectral interference determination routine must be verified every 6 months. 

 
11.17 Quality control data are generated at least on an annual basis by QA using an in-house program.  

Blank spike and MS/Dup data are pooled for the previous year (or other specified time frame) and 
the data is processed and evaluated by QA.  The annual QC data is filed with QA. 

 
11.18 All NELAC-accredited target compounds must be spiked in the blank spike and matrix spike within 

a two-year period.    All target compounds reported for a project are spiked and evaluated in the 
blank spike and MS/MSD 

 
12 DOCUMENTATION  
 

12.1 Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments  
             and edits MUST BE clearly documented and initialed. Generate run logs from the LIMS system   
             along with all quality control data. 

 
12.2 Each analyst should review all data and assemble a data package consisting of :  

 
- Print out of automated digestion prep sheet 
- Print out of automated analysis runlog 
- LIMS generated run log 
- Raw data  
- LIMS generated batch list 
 

12.3 If samples require reanalysis, a brief explanation of the reason should be documented in this 
log. 

 
12.4 The Accutest lot number must be cross-referenced on the standard bottle.  Expiration date must 

be noted on standard bottle.  
 

12.5 The instrument Maintenance logbook must be completed daily.  Each instrument will have a 
separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager.  A signed or 

initialed copy of the logbook page filed with the daily batch is sufficient. 
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12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction. 

 
12.8 The inter-element spectral interference determination routine must be kept on file.  

 
12.9 Linearity studies must be kept on file.  

 
13 DATA  REPORTING 
 

13.1 A results page including positive results and/or  RLs for all target elements, units, methodology,           
             dates of digestion and analysis, data qualifiers,  are reported.  Additional quality control data      

including calibration summaries, MS/MSD percent recoveries and RPDs, blank spike 
recoveries, method and calibration blank results, and any associated raw support data may be 
reported upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 
 
13.3 Data may be submitted to the client in PDF via e-hardcopy.  

 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via   

                          LabLink™. 
 

13.5 Procedures for handling non-conforming data. 
 
13.5.1 If quality control data does not meet criteria the non-conformance must be discussed in 

a case narrative and footnoted on the applicable quality control report summary. 
 
13.5.2 If preservation or holding time criteria is not met and the samples are analyzed the 

result page must be footnotes with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email). Client notification documentation should be included with the data 
(telephone conversation log, fax, or email). 

 
14.0 DATA REVIEW 
 

14.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-control 
parameter of non-conformance. 

 
14.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the 
data package to client specified requirements are checked.  The department manager may 
reject data, initiate reanalysis, take additional corrective action, or reprocess data. 
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IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

14.3 The laboratory director performs a full tertiary review of the data package following its assembly.  
This review includes an evaluation of QC data against acceptance criteria and a check of the 
data package contents to assure that all analytical requirements and specifications were 
executed. 

 
14.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 

 
16.1 Method performance is evaluated by the annual quality control data generated by QA, and the 

annual MDL study results.  Refer to section 3.0 for MDLs, and section 11.9.10 for QC data.  
 

17.0 ADDITIONAL REFERENCES 
 

17.1 None.  
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Lab Manager:     Brad Madadian    
 

QA Manager:  Robert Treggiari 
 

TITLE: CYANIDE ANALYSIS for REACTIVE CYANIDE 
 
REFERENCES:        Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (Revision 3,     
                                  December 1996), Method 9014 as modified in SW846 CHAPTER 7. 
 
REVISED SECTIONS: updated reagent notation (section 8), removed section 16 
 
1.0 SCOPE & APPLICATION 
 

1.1 This analysis method should only be used after the samples are distilled for reactive cyanide 
following SW846 Chapter 7.  Refer to the distillation SOP for further details.  However, this SOP 
includes the modifications required for the analysis of cyanide reactivity following SW846 method 
9014.     

 
1.2 Test Codes:  CREAC 

 
2.0 SUMMARY 
 

2.1 Reactive Cyanide is extracted from a sample by a preliminary distillation procedure and collected in 
a sodium hydroxide scrubber.  The test measures the hydrocyanic acid evolved at the test 
conditions and quantified. In the colorimetric measurement, the cyanide is converted to cyanogen 
chloride by reaction of cyanide with chloramine-T at PH less than 8. After the reaction is complete, 
color is formed on the addition of pyridine-barbituric acid reagent.  

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.   The reporting limit for this 
method has been established at 1.5 mg/l for water samples and 1.5 mg/kg for soil samples. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 
40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs. 
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 

known standards.  
 

4.4 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.5 CORRELATION COEFFICIENT – A NUMBER (r) which indicates the degree of dependence 

between two variables (concentration – absorbance).  The more dependent they are the closer the 
value to one.   

 
4.6 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.7 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.8 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.9 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.10 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.11 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes.  
In addition, non-target analytes may be extracted from the matrix causing interferences. 

 
4.12 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

analytes and subjected to the entire analytical procedure in order to indicate the appropriateness of 
the method for the matrix by measuring recovery. 

 
4.13 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
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4.14 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.15 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
4.16 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero. 

 
4.17 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method. 

 
4.18 SOIL - used herein synonymously with soil/sediment and sediment. 
 

5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Soil and water samples should be collected in 300 ml glass containers and stored at 4°C ± 2°C.  No 
preservatives should be added to samples 

 
6.2 All samples should be analyzed within 14 days of collection. (there is not a published holding time 

for the analysis of sulfide and cyanide reactivity) 
 
7.0 APPARATUS & MATERIALS 
 

7.1 The following items are needed for the analysis of samples following the method outlined below: 
 

7.2 Spectrophotometer for use at 578 nm. 
 

7.3 Graduated plastic beakers. 
 

7.4 100 ml graduated cylinders, class A.   
 

7.5 Volumetric flask. 
 

7.6 Volumetric pipettes, class A. 
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8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, 
and initials must be entered in the appropriate standard/reagent preparation logbook.  
Vendors typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
            8.1    Chloramine T solution.  Dissolve 1.0 g of the white, water soluble chloramine T in 100 ml of water.        
                     Prepare weekly and store in a refrigerator. 
 

8.2 Pyridine-barbituric acid solution.  Place 15 g of barbituric acid in a 250 ml  volumetric flask  and add         
         just enough water to wash the sides of the flask and  wet the barbituric acid.  Add 75 ml of pyridine    
         and mix.  Add 15 ml of concentrated HCl and mix.  Cool to room temperature.  Dilute to the mark  
         with water and mix.  This reagent is stable for up to 1month.  Discard if a precipitate develops. 
 
8.3 Sodium dihydrogen phosphate buffer (sodium phosphate monobasic) 3N.  Dissolve 138 g of  
         NaH2PO4·H2O in 1000 ml DI water.  Refrigerate. 

 
 NOTE:  If NaH2PO42H2O is being used, use 156 g of this chemical in 1000 ml of DI water. 
 
          8.4    Standard silver nitrate solution, 0.0192N.  Crush approximately 5 g of silver nitrate crystals                           

     and dry to a constant weight at 40ºC.  Store in a desicator.  Weigh out 3.2647 g of dried                          
     silver nitrate and dissolve with 200 ml DI water in a 1000 m volumetric flask.  Dilute to the         
     mark with DI water.  One ml of this solution will titrate 1 mg of CN. 

 
       8.5      Rhodanine indicator.  Dissolve 20 mg of p-dimethyl-amino-benzalrhodanine in 100 ml of      

    acetone. 
 
       8.6     Stock cyanide solution (1000 ppm).  Dissolve approximately 1.6 g of NaOH and exactly 2.51    
                 g of KCN in 500 ml of DI water in a 1 Liter volumetric flask.  Dilute to the mark with DI water.                                    
                 Mix. 
 
       8.7      Sodium hydroxide solution (1.25N), NaOH.  Dissolve 50 g of NaOH in approximately              
                  500 ml of water and dilute to 1 liter with water. 
                      
9.0 INTERFERENCES 
 

9.1 Interferences are undetermined. 
 
10.0 PROCEDURE 
 
Below is a step-by-step procedure for the analysis of samples for the determination of CREAC levels. 
 
              10.1   If the cyanide stock solution has not been standardized within a week, then the stock must                   
                        be standardized before proceeding further with the analysis.  The standardization can be    
                        done following the procedure outlined below. 
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             10.1.1   Volumetrically measure out 2.5 ml of the 1000 mg/l cyanide stock solution into a       
                          250 ml volumetric flask and dilute to volume with DI water. Mix, and transfer to a 300 ml   
                          Beaker. Add 10 to 12 drops of benzalrhodanine indicator to the solution.  Place a stir bar in        
                          the beaker. 

 
10.1.2   Fill a buret with 0.0192 N silver nitrate solution.  Titrate the sample with continuous            

                               stirring until the color changes from yellow to a brownish-pink.  Approximately 2.5 ml of   
                               silver nitrate solution should be needed to reach this endpoint.  Also analyze a reagent      
                               blank following this procedure. 

 
10.1.3   Calculate the concentration of the stock cyanide solution using the equation shown     

                               below. 
 

     
( )

ml
BAlmgCN
250

1000/, ×−
= x 100 

 
   Where   A = the volume of AgNO3 used to titrate the sample. 
 
     B = the volume of AgNO3 used to titrate the blank. 
 

10.1.4  Make sure to correct the standard solutions prepared below based on the true   
             concentration of  the stock solution.  Prepare standards as shown below.  

 
10.1.5  10 ppm standard.  Dilute 1 ml of 1000 ppm stock to 100 ml with distilled, deionized     
              water. 

 
10.1.6  1 ppm standard.  Dilute 10 ml of the 10 ppm standard to 100 ml with distilled, deionized       

                              water. 
          

10.1.7  0.40 ppm standard.  Dilute 4 ml of the 10 ppm standard and 4 ml of 1.25N sodium       
                             hydroxide to 100 ml with distilled, deionized water. 
 

10.1.8  0.30 ppm standard.  Dilute 3 ml of the 10 ppm standard and 4 ml of 1.25N sodium   
                             hydroxide  to  100 ml with distilled, deionized water. 
 

10.1.9  0.20 ppm standard.  Dilute 2 ml of the 10 ppm standard and 4 ml of 1.25N sodium     
                             hydroxide to 100 ml with distilled, deionized water. 

 
10.1.10  0.10 ppm standard.  Dilute 10 ml of the 1.0 ppm standard and 4 ml of 1.25N sodium   
             hydroxide to 100 ml with distilled, deionized water. 

 
10.1.11   0.050 ppm standard.  Dilute 5.0 ml of the 1.0 ppm standard and 4 ml of 1.25N   

                              sodium  hydroxide to 100 ml with distilled, deionized water. 
 
                10.1.12   0.020 ppm standard.  Dilute 2.0 ml of the 1.0 ppm standard and 4 ml of 1.25N sodium          
                              hydroxide to 100 ml with distilled, deionized water. 
 

10.1.13   Calibration blank.  Dilute 4 ml of 1.25N sodium hydroxide to 100 ml with distilled,  
                              deionized water. 
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                10.1.14   Record the date of prep and lot # of the stock on your worksheet. 
 
10.2          Measure out 50 ml of each standard (0.020, 0.050, 0.10, 0.20, 0.30, and 0.40), and 50 ml of     
                 calibration blank..  Additional QC (duplicates and method blanks) are prepared at the distillation    
                 step and should be analyzed with each batch as appropriate.  (A method blank should be      
                 present for each sample distillate date being analyzed.) 
 
10.3          To each standard and calibration blank, add 15 ml of the phosphate buffer and mix well.  Then   
                 add 2 ml of chloramine T and mix.  After one minute, test for excess chlorine with KI starch  
                 paper.  If test is negative, add 0.5 ml chloramine T.  After one minute, recheck with KI starch    
                 paper.  Continue to add chloramine T in 0.5 ml increments until excess is maintained.  After 1 to    
                 2 minutes, add 5 ml of pyridine-barbituric acid to each sample and mix again.  Allow the color to  
                 develop for 8 minutes.   Analyze within 15 min. after color development. 
 
10.4          Read the absorbance at 578 nm in the spectrophotometer.  Make sure that the        
                 spectrophotometer has been properly zeroed before starting to take readings and make sure       
                 that the cuvette is wiped clean.  Record all standard absorbances on the raw data and analysis    
                 logbook. 
 
10.5         Calculate the curve using linear regression and make sure that the proper QC criteria are met.             
                That is, the correlation coefficient must be greater than 0.995 and the intercept should be less   
                 than half the detection limit. 
 
10.6          Repeat steps 10.4 and 10.5 for all of the distilled samples and the distilled QC.  Since the timing         
                of this reaction is critical, it is important not to prepare more samples than can be analyzed in              
                the allowed time window.  Normally 7 to 8 samples plus QC can be analyzed within the allowed       
                time window.  Do not analyze more than 10 samples plus a check standard at a time. Any    
                samples that are higher than the highest point on the curve should be diluted and reanalyzed.   
                Dilutions should be made to a fresh aliquot of distillate to bring the sample into the mid-range of    
                the curve. 
 
10.7         Record all absorbances and sample information in creac analysis log book.  Make sure to note           
               any  problems with the samples in the comments section.  Calculate sample values using linear  
               regression from the standard curve.  Calculate QC recoveries as outlined in the Accutest QC  
               manual. 
 
11.0 QUALITY ASSURANCE 
 

11.1 Below is a summary of the quality control requirements for this method.   

11.2 Periodically, CREAC blank spikes should be distilled to check the operation of the distillation system.  It 
is recommended that a blank spike be prepared with each batch of 20 samples.  The blank spikes 
should always be analyzed along with the samples that they were distilled with.  (Note:  the standard 
sulfide spike stock should always be analyzed first to determine the true value of the blank spikes.) 
Until sufficient lab control data becomes available the laboratory should assess laboratory performance 
against recovery limits of 80-120%.  When sufficient data is available, develop control limits from the 
percent mean recovery and the standard deviation of the mean recovery.   If the blank spike is outside 
of the control limits, all samples must be redistilled and reanalyzed.  The exception is if the lab control 
recovery is high and the results of the samples to be reported are less than the reporting limit.  In that 
case, the sample results can be reported with no flag. 
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11.3 A duplicate should be distilled with each batch of 20 samples. The control limits for the duplicate 
recovery should be calculated on an annual basis and used to assess whether a duplicate is in control.  
Until in-house limits are established, the default RPD limit is 20%.  If a duplicate is out of control, then 
the results should be flagged with the appropriate footnote. 

 
11.4 A method blank should be distilled on every day that any samples are distilled, or with each batch of 20 

samples, whichever is more frequent.  The method blank should always be analyzed along with the 
samples that it was distilled with. The method blank must contain reactive cyanide at levels less than 
the reporting limit. If the method blank contains levels over the reporting limits, the samples must be 
redistilled or reanalyzed. 

 
11.5 If either samples or quality control samples show problems, the analyst will be notified by the lab 

supervisor or manager of the samples that should be redistilled. 
 

11.6 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery is compared to 80-120% until in-house control limits are 
established.  The standard deviation of the 4 replicate percent recoveries are compared to either 
±20 or to in-house limits once established.  If percent recovery or standard deviation criteria are not 
met, corrective action must be taken to bring the system back into control.    

 
12.0 DOCUMENTATION 
 

12.1 The standard preparation logbook must be completed for all standard preparations.  All information 
requested must be completed; the page must be signed and dated by the respective person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard container. 

 
12.3 CREAC logbook must be used to record all information regarding standardization, sample titrations, 

PH documentation, and sample volume and weigh. 
                                                                                                                                                                                        
           12.4   Any unusual characteristics of the samples should be noted in the comments section. 

 
12.4 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 

13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 
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13.2 A secondary review is performed by department managers, and it includes review of the data 
produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, analysis, and data 
qualifiers are reported.  Additional quality control data including or duplicate RPDs and method 
blank results may be reported upon request of the client.   

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client electronically as a PDF (e-hardcopy). 

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Lab Manager:     Brad Madadian    
                     QA Manager:  Robert Treggiari 
 

 
TITLE: SULFIDE ANALYSIS FOR REACTIVE SULFIDE 
 
 
REFERENCES:        Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (Revision 3,     
                                  December 1996), Method 9034 as modified in SW846 CHAPTER 7. 
 
REVISED SECTIONS: Update reagent notation (section 8) 
 
1.0 SCOPE & APPLICATION 
 

1.1 This analysis method should only be used after the samples are distilled for reactive sulfide 
following SW846 Chapter 7.  Refer to the distillation SOP for further details.  However, this SOP 
includes the modifications required for the analysis of sulfide reactivity following SW846 method 
9034.     

 
1.2 Test Codes:  SREAC. 

 
1.3 Reporting Limit: The Reporting is based on Accutest laboratory extraction procedure and lowest 

calibration standard. RL'S may vary depending on matrix difficulties and sample volumes or weight 
and percent moisture.  The reporting limit for this method has been established at 50 mg/l for water 
samples and 50 mg/kg for soil samples.  

 
2.0 SUMMARY 
 

2.1 Reactive sulfide is extracted from a sample by a preliminary distillation procedure and collected in a 
sodium hydroxide scrubber.  The sulfide is oxidized to sulfur by adding a known excess amount of 
iodine.  The excess iodine is determined by titration with a standard solution of sodium thiosulfate 
until the blue iodine starch complex disappears. 

 
3.0 METHOD DETECTION LIMIT 
 

3.1 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 
analyte that meets the method qualitative identification criteria.  

 
3.2 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.3 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates). MDLs are 
determined initially (prior to analysis) and on an annual basis. Refer to the most recent study for current 
MDLs.  
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.3 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.4 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.5 BLANK SPIKE – a control sample spiked with a known concentration of analyte used to assess the 

accuracy of the method. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.8 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.9 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 
specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.10 MATRIX DUPLICATE - a second aliquot of the original sample that is analyzed in order to 

determine the reproducibility of the method. 
 

4.11 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.12 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  
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4.13 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 
relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  

 
4.14 SOIL - used herein synonymously with soil/sediment and sediment. 
 

5.0 HEALTH & SAFETY 
 

5.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories 
Chemical Hygiene Plan.  A labcoat and glasses should be worn for all labwork.  Appropriate gloves 
should be worn whenever samples are handled. 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Soil and water samples should be collected in 300 ml glass containers and stored at 4°C.  No 
preservatives should be added to samples 

 
6.2 All samples should be analyzed within 14 days of collection. (there is not a published holding time 

for the analysis of sulfide and cyanide reactivity) 
 
7.0 APPARATUS & MATERIALS 
 

7.1 The following items are needed for the analysis of samples following the method outlined below: 
 

7.2 Burette, class A. 
 

7.3 Graduated plastic beakers. 
 

7.4 100 ml graduated cylinders, class A.   
 

7.5 Stir bars. 
 

7.6 Stir plates. 
 

7.7 Volumetric pipettes, class A. 
 

7.8 pH paper/PH meter 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, 
and initials must be entered in the appropriate standard/reagent preparation logbook.  
Vendors typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
8.1 Hydrochloric Acid, HCl, 6 N.  Add 250 ml of concentrated HCl to 250 ml of DI water and mix.   



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN235-02 
 Pub Date: 02/27/01 
 Rev Date: 10/3/13 
 Page 4 of 8 
 
 

8.2 Standard Iodine solution, 0.0250 N: Dissolve 25 g of Potassium Iodide (KI) and 3.2 g of Iodine in a 1 
liter volumetric flask containng 200 ml of DI water.  Allow to dissolve.  Dilute to 1 liter and standardize 
against 0.025 N sodium thiosulfate before use as described in the titration procedure. 

 
8.3 Sodium Thiosulfate solution, 0.025 N: This solution is commercially available (LabChem LC25020-4 or 

equivalent).   
 

8.4 Starch Indicator solution: This solution is commercially available (Fisher or equivalent). 
   
9.0 INTERFERENCES 
 

9.1 The iodometric method suffers interference from reducing substances that react with iodine,      
                   including thiosulfate, sulfite, and various organic compounds. 
 
10.0 PROCEDURE 
 

10.1 Before starting on the samples, standardize the iodine solution using the following procedure.   
 

10.1.1 Dissolve approximately 2 g of KI in 150 ml of reagent blank.  Add exactly 20.0 ml of the 
standard iodine solution into this blank.  Dilute to 300 ml with reagent blank.    Acidify the 
reagent blank to a pH of 2 using 6 N HCl.   

 
10.1.2 The solution should now be an amber color.  Titrate the solution with 0.025 N sodium 

thiosulfate until the amber color fades to yellow, then add enough starch solution to obtain a 
blue color in the solution.  Continue to titrate drop by drop until the blue color disappears.  At a 
minimum, perform this titration in duplicate.   

 
10.1.3 Calculate the normality of the iodine as shown below.  The iodine normality used should be 

the average of the normalities for the two standardizations of the reagent blanks for each 
distillation day.   

 
N of iodine solution = (ml of Na thiosulfate) * (0.025 N) 

   (20.0 ml of iodine) 
 

10.1.4 After the standardization is complete for the day, proceed with the analysis of the samples and 
the quality control following the procedure outlined below. 

 
10.2 Before analyzing the samples, analyze the sulfide check standard solution following steps 10.2.1 thru 

10.6 for each of the distillation batches that are to be analyzed.  The sulfide result for this standard 
solution should be used as the true value for the spike blanks.      

 
10.2.1 Preliminary Acidification  of Sample- Acidify 50 ml aliquot of  the sample provided  from 

distillation step by  titrating the sample to a pH of 2 using 6 N HCl , record the amount of acid 
and discard.  
 

10.2.2 Calculate the amount of acid required for 100 ml of sample based on step 10.2.1, and record  
             the amount.  Acidify 100 ml of sample provided from distillation step in a separate cup, to PH          
             2 using the calculations mentioned above. 
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10.3 Volumetrically pipet 5.0 ml of standardized iodine solution into a plastic beaker.  Place a stir bar in the 
solution and place the beaker on a stir plate.  Acidify the iodine to a pH of 2 using 6 N HCl. 

                                             
                                Note: Use 20.0 ml of standardized Iodine solution for Sulfide check standard solution    
                                and the spike blank. 
 

10.4 Pipet the acidified sample in step 10.2.2 (100 ml portion) into the cup containing the iodine, making 
sure to keep the end of the pipet below the surface of the iodine.  The solution should now be an amber 
color.  If the amber color disappears or fades to yellow, then add additional iodine solution. Record the 
final volume of iodine added.   Start the stir bar stirring slowly when you are ready to start the 
titration. 

 
10.5 Fill a buret with 0.025 N sodium thiosulfate solution.  Titrate the iodine solution with the sodium 

thiosulfate until the amber color fades to yellow.  Add enough starch solution for the solution to turn 
dark blue and titrate dropwise until the last blue color disappears. Record the volume of sodium 
thiosulfate used.   

 
10.6 Calculate the concentration of reactive sulfide in the sample as outlined below.   

 
10.6.1 Calculate the concentration of sulfde (C) in the sulfide reactivity distillate. 

 
C = (Vi x Ni) – (Vt x Nt) x 16000 
 Volume titrated in ml 
 
Where   
Vi = volume of iodine solution in ml 
Ni = normality of iodine solution  
Vt = volume of sodium thiosulfate in ml 
Nt = normality of sodium thiosulfate solution 

 
10.6.2 Once the concentration of sulfide in the distillate is obtained, then the released reactive 

sulfide can be calculated using the equation shown below.  For waters, the %sol/100 factor 
can be omitted from the calculation. 

 
SREAC   =      C x V x S             =       C x V        

W x S x (%sol/100) W x (%sol/100) 
 
Where  
C = Concentration of sulfide in distillate (mg/l). 
V = Final volume of solution in scrubber (ml) 
W = Weight (g) or volume (ml) of waste used. 
S = Time of experiment (1800 sec. for a 30 minute distillation) 
 

10.6.3 Example calculation: 10.0 g of sample was distilled for 30 minutes and the distillate was 
brought to a final volume of 500 ml.  A 100 ml aliquot of the distillate was titrated using 1.00 
ml of 0.025 N sodium thiosulfate.  10.0 ml of iodine solution (0.0248N) was added to the 
sample.  
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C = {(10.0 x 0.0248) – (1.00 x 0.025)} x 16000   = 35.68 mg/l 
100 

 
SREAC =   35.68 mg/l x 0.500 l      = 1982 mg/kg 
  0.010 kg x (90/100) 

 
11.0 QUALITY ASSURANCE 
 

11.1 Below is a summary of the quality control requirements for this method. 
 

11.2 SREAC blank spikes should be distilled to check the operation of the distillation system.  It is 
recommended that a blank spike be prepared with each batch of 20 sample.  The blank spikes 
should always be analyzed along with the samples that they were distilled with.  (Note:  the 
standard sulfide spike stock should always be analyzed first to determine the true value of the blank 
spikes).  Until sufficient lab control data becomes available (usually a minimum of 20-30 analyses)   
the   laboratory   should   assess laboratory performance against recovery limits of 80-120%.  When 
sufficient data is available, develop control limits from the percent mean recovery and the standard 
deviation of the mean recovery.   If the blank spike is outside of the control limits, all samples must 
be redistilled and reanalyzed.  The exception is if the lab control recovery is high and the results of 
the samples to be reported are less than the reporting limit.  In that case, the sample results can be 
reported with no flag. 

11.3 A duplicate should be distilled with each batch of 20 samples. The control limits for the duplicate 
recovery should be calculated on an annual basis and used to assess whether a duplicate is in control.  
Until in-house limits are established, the default RPD limit is 20%.  If a duplicate is out of control, then 
the results should be flagged with the appropriate footnote. 

 
11.4 A method blank should be distilled on every day that any samples are distilled, or with each batch of 20 

samples, whichever is more frequent.  The method blank should always be analyzed along with the 
samples that it was distilled with. The method blank must contain reactive sulfide at levels less than 
the reporting limit. If the method blank contains levels over the reporting limits, the samples must be 
redistilled or reanalyzed. 

 
11.5 If either samples or quality control samples show problems, the analyst will be notified by the lab 

supervisor or manager of the samples that should be redistilled.  
 

11.6 Sulfide Check standard solution must be analyzed with every day that any samples are distilled. 
 

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery is compared to 80-120% until in-house control limits are 
established.  If percent recovery criteria are not met, corrective action must be taken to bring the 
system back into control. 

 
12.0 DOCUMENTATION 
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12.1 The standard preparation logbook must be completed for all standard preparations.  All information 
requested must be completed; the page must be signed and dated by the respective person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard container. 

 
12.3 SREAC logbook must be used to record all information regarding standardization, sample titrations,  

pH documentation, and sample volume and weigh. 
                                                                                                                                                                                        

12.4 Any unusual characteristics of the samples should be noted in the comments section. 
 

12.5 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 
 

13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data. This review begins with a check of all method 
quality control and progresses through sample quality control concluding with a check to assure that 
the client’s requirements have been executed. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department. Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked. The department manger may reject data, 
initiate reanalysis, take additional corrective action, or process data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, analysis, and data 
qualifiers are reported.  Additional quality control data including or duplicate RPDs and method 
blank results may be reported upon request of the client.   

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
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followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Lab Manager: Brad Madadian    
 

QA Manager: Robert Treggiari 
 

TITLE: CORROSIVITY FOR SOILS (SOLID WASTES), LIQUIDS  
 
REFERENCES: SW846 9045D, SW846 9040C, SW846 Chapter 7 
 
Revised Sections:  Updated method references; 1.1; 8.4;  
 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is used to measure the pH and corrosivity of soils (solid wastes) and liquids.  For solid 
wastes, if an aqueous phase is present, it must be less than 20% of the total volume of the waste,   
(then method SW846 9045D should be used).  If greater than 20% of the volume is aqueous, (then 
method SW846 9040C should be used).  Both methods are discussed in this SOP. 

 
1.2 Test Code:  CORR 

 
2.0 SUMMARY 
 

2.1 Solids- The sample is mixed with reagent water and then the pH is determined electrometrically using a 
combination electrode or a separate pH and reference electrode.  The pH meter is calibrated before 
analysis using a series of standard buffer solutions. 

 
2.2  Liquids- The sample is mixed and then pH is determined as above.  

 
3.0 METHOD DETECTION LIMIT 
 

3.1 Not applicable to this method   
 
4.0 DEFINITIONS 

 
4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 

analysis. 
 

4.2 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 
known standards.  

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.5 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.6 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.7 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.8 SOIL - used herein synonymously with soil/sediment and sediment. 
 
5.0 HEALTH AND SAFETY 
 

3.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories 
Chemical Hygiene Plan.  A labcoat and glasses should be worn for all labwork.  Appropriate gloves 
should be worn whenever samples are handled. 

 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 The sample should be stored at 40 C.  No preservatives should be added to samples to be analyzed for 
pH. 

 
6.2 All samples should be analyzed as soon as possible after sample collection.  

 
7.0 APPARATUS  AND MATERIALS 
 

7.1 pH meter with means for temperature compensation. 
 

7.2 pH electrode. 
 

7.3 Magnetic stir plate and stirring bars. 
 

7.4 Graduated plastic or glass beakers. 
 

7.5 Balance, capable of reading to one place past the decimal.  The calibration on the balance must be 
checked each day before use.   

 
8.0 STANDARDS & REAGENTS 
 

8.1 pH buffer solutions at pH 4, 7, and 10.  Buffer solutions are commercially available and can be 
purchased from a number of different vendors. 

 
8.2 pH buffer solutions at pH 2 and 12.  These buffers should be used when the samples are < 4 or > 

10.  These buffer solutions are also commercially available. 
 

8.3 Deionized water 
 

8.4 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water should be 
used whenever water is required.  All applicable standard/reagent preparation information, including 
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vendor, lot number and date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors 
may be utilized as necessary. 

 
9.0 INTERFERENCES 
 

9.1 High levels of sodium can cause interferences when pH levels are > 10.  The sodium error can be 
reduced by using a low-sodium-error electrode.  Strong acid solutions, with a true pH of < 1, may 
give incorrectly high pH measurements. 

 
9.2 Coatings of oily material or particulate matter can impair electrode response.  These coatings can 

usually be removed by gentle wiping or detergent washing.  An additional treatment with 1:10 
hydrochloric acid may be necessary to remove any remaining film. 

 
9.3 Temperature can also affect the final pH readings.  The pH meter should have temperature 

compensation, which will account for changes in the electrode output at various temperatures. 
 
10.0 PROCEDURE 
 

10.1 Below is the procedure to be followed for the analysis of soil (solid waste) and liquid samples for pH. 
 

10.1.1 Solids- Weigh out 20.0 g of each sample and add 20 mL of deionized water.  If the sample is 
hygroscopic (i.e. absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

 
10.1.2 Stir the sample on a stirring plate continuously for 5 minutes and then let the sample stand 

until the solids have settled to the bottom of the beaker (approximately 15 minutes to 1 hour).  
If the solids do not settle out, then the sample may be filtered or centrifuge before analysis. 
While the samples are settling, the pH meter should be calibrated.  

 
NOTE:  If the supernatant contains oil and water, then decant off the oily phase and measure 
the pH of the aqueous phase. 

 
10.1.3 Liquids - Let the sample stand in the bottle, to come to room temperature. Stir a 50 ml aliquot 

of sample, pH meter should be calibrated 
 

10.2 Calibration / Analysis  
 

10.2.1 Turn on the pH meter and allow it to warm up.  Gather all standards and allow them to 
come to approximately 23 to 27 deg. C. (Room Temp.). 

 
10.2.2 Following the manufacturer’s instructions, calibrate the meter using the 3 different buffer 

solutions that bracket the expected pH of the samples.  Normally pH 4, 7 and pH 10 buffer 
solutions are used. 

 
10.2.3 After the calibration is completed, read the buffer solutions.  Record the results of each 

analysis on the pH Calibration log book.  If the buffers are not within 0.05 pH units, then 
recalibrate the meter.  
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10.2.4 After the meter is calibrated, analyze the samples by placing the pH electrode in each 
sample and recording the pH value of the solution.  Make sure to rinse the electrode well 
with DI water between samples. Record sample pH and temperature. Repeat 
measurement on successive aliquots of sample until values differ by less than 0.10 pH 
units. At a minimum, read a bracketing buffer solution after every 10 samples.   If the buffer 
is not within these limits, then the meter should be recalibrated and the samples 
reanalyzed. 

 
10.2.5 Record both the pH value and the temperature for all buffer and sample measurements.  

Make sure to record the pH to 2 places past the decimal. 
 

10.2.6 If the pH results are in the range of 2 –12.5 then sample is non-corrosive.  If the pH is less 
than 2 or greater than 12.5, then the sample should be reported as corrosive.   

 
Note:  If the sample temperature does not differ by more than 2 deg C from the buffer solutions, 
then the measured pH does not have to be corrected for temperature compensation. 
 
Note:  A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is 
required for basic corrosivity checks if the samples are outside of the range of 4 to 10.   

 
10.2.7 The sample must be measured at 24 to 26ºC if the pH of the sample is above 12.0. 

 
10.3 Data Review 

 
10.3.1 The analyst conducts the primary review of all data.  This review begins with a check of all 

Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-
control parameter of non-conformance. 

 
10.3.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  Manual calculations, QC criteria, and a comparison of 
the data package to client specified requirements are checked.  The department manager 
may reject data, initiate reanalysis, take additional corrective action, or reprocess data. 

 
10.3.3 The laboratory director performs a full tertiary review of the data package following its 

assembly.  This review includes an evaluation of QC data against acceptance criteria and 
a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
10.3.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, analytical 
quality control, sample custody documentation and sample identification. 

 
11.0 QUALITY ASSURANCE 
 

11.1 At least 2 pH buffer solutions bracketing the range of the samples must be analyzed each time the 
meter is calibrated, or at a minimum of once per day each day that the meter is used. 
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11.2 A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is required for basic 
corrosivity checks if the samples are outside of the range of 4 to 10. 

 
11.3 One duplicate should be analyzed for every 20 samples, or one per batch, whichever is more frequent.  

This quality control point should be evaluated using Accutest's in house quality control limits. If no 
quality control limits are available, default limits of + 5 percent should be applied.  

 
12.0 DOCUMENTATION 
 

12.1 All analytical work should be documented in the corrosivity log book.  All reagent preparation 
information should be written in the reagent preparation log.  Lot numbers of purchased reagents 
should be recorded on the analytical worksheet.  The analyst should sign and date the worksheet. 

 
12.2  All calibration information must also be recorded in the pH calibration logs provided by each pH meter. 

 
12.3  The temperature of the samples and buffers must be recorded for each pH measurement.   
 

           12.4    All pH measurements should be recorded to 2 places past the decimal.   
 
13.0 DATA  REPORTING 
 

13.1 A results page including results, units, methodology, dates of extraction and analysis, and data 
qualifiers are reported.  Additional quality control data including duplicate RPDs may be reported 
upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN201-06 
 Pub Date: 8/13/1998 
 Rev Date: 07/06/2012 
 Page 1 of 9 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate    
 

     
Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
 

TITLE: TCLP - SEMIVOLATILES/METALS EXTRACTION 
 
REFERENCES: SW846 1311 Rev. 0, July, 1992 
 
REVISED SECTIONS:  Removed section 10.4.4 
 
1.0 SCOPE & APPLICATION 
 

1.1 The Toxicity Characteristic Leaching Procedure (TCLP) utilizes an extraction bottle and rotary agitation 
device to evaluate the presence and mobility of semi-volatile organics and metals.  Applicable matrices 
include soil and solid and liquid waste.   

 
2.0 SUMMARY 
 

2.1 For liquid wastes containing less than 0.5 % solids, the sample is filtered through TCLP filter paper 
(0.6 to 0.8 um glass fiber filter), and the filtrate is defined as the TCLP leachate. 

 
2.2 For solid samples, the solid portion of the sample is extracted by adding extraction fluid equal 20 

times the weight of the sample and rotating the sample for 18 hours at 30 rpm. The extraction fluid 
used is based on the alkalinity of the solid portion of the sample. After leaching, the sample is 
filtered through TCLP filter paper and the filtrate is analyzed for either organics or metals analytes. 

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 Not applicable (see determinative method). 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.5 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 

includes rinsates and equipment blanks, etc. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.8 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.9 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment. Matrix is not synonymous with 
phase (solid). 

 
4.10 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.11 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.12 MATRIX DUPLICATE - a second aliquot of the original sample that is analyzed in order to 

determine the precision of the method. 
 

4.13 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.14 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest.  Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan and Employee Safety Manual.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. In addition, 
all acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids 
contact any part of the body, flush with water and contact the supervisor.   
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6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 The samples are stored at 4°C prior to extraction.  Leachate fractions for analysis are preserved as  
          necessary. The maximum time from field collection to TCLP extraction for semivolatiles, mercury, and  
          metals (except mercury) is 14, 28 and 180 days respectively.  Preparation of semivolatile leachates  
          must occur within 7 days of TCLP extraction.  Final analyses of semivolatiles, mercury and metals  
         except mercury must occur within 40, 28, and 180 days respectively. 

 
7.0 APPARATUS AND MATERIALS 

 
              7.1 Agitation apparatus - Analytical Testing & Consulting Services or equivalent. 
 
 7.2 Extraction Vessels - Borosilicate glass  
 
 7.3 Filtration device - Millipore Corp., YT 3014214w; 142 mm, or equivalent, capable of exerting 

pressures of up to 50 psi or more. 
 
 7.4 Filters - Whatman GF/F; 142 mm. Prepare by rinsing with 500 ml 1N nitric acid, followed by 3 

rinses with deionized water (1 liter per rinse). This should only be done for metal leachates. The 
alternative is to purchase acid washed filter papers from Environmental express or other vendors.   

 
 7.5 pH meter - capable of reading + 0.05 pH units 
 
 7.6 Balance - capable of weighing + 0.01 g 
 
 7.7 Beakers - 500 ml (or Erlenmeyer flask) 
 
 7.8 Watchglass - appropriate to cover beaker/flask 
 

7.9 Magnetic Stirrer with stirbars 
 

7.10 Thermometer, calibrated against an NIST traceable thermometer. To record the room temperature. 
 

7.11 Timer. To monitor the rotation rate of the agitation apparatus 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

   
 8.2  Hydrochloric Acid, 1N; Add 83 ml of concentrated HCl to 500 ml of DI water in a 1 liter flask.  Dilute to 1 

liter with DI water.  Mix well. 
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  CAUTION!! PERFORM UNDER A HOOD!  IRRITATING VAPORS!  ALWAYS ADD ACIDS 
TO WATER. 

 
 8.3  Nitric Acid, 1N; Add 64 ml of concentrated HNO3 to 500 ml of DI water in a 1 liter flask.  Dilute to 

volume with DI water and mix. 
 
 8.4  Sodium Hydroxide, 1N; Dissolve 40.0 grams of NaOH in 500 ml DI water in a 1 liter flask and cool.  

Dilute to volume and mix. 
 
  CAUTION!! SOLUTION WILL BECOME WARM! 
 
 8.5  Glacial Acetic Acid, Reagent Grade 
 
 8.6  Extraction Fluids; Prepare as needed after preliminary sample evaluation.  See Section 10.3. 
 
  8.6.1  Extraction Fluid #1; Add 5.7 ml of glacial acetic acid to 500 ml of DI water in a 1 

liter flask.  Add 64.3 ml of 1N sodium hydroxide, and dilute to 1 liter.  The pH of 
this solution should be 4.93 + 0.05. 

 
  8.6.2  Extraction Fluid #2:  Dilute 5.7 ml of glacial acetic acid to 1 liter with DI water.  The 

pH of this solution will be 2.88 + 0.05 
 
                           NOTE: All pH measurements must be recorded to two places after the decimal point.              
 
9.0   INTERFERENCES 
 
          9.1 Refer to the individual methods for the analytes of interest for discussion of interferences. 

 
10.0 PROCEDURE - PRELIMINARY EVALUATION, PERCENT SOLIDS, PARTICLE SIZE 
 
 10.1 If the waste will obviously yield no liquid when subjected to pressure filtration, proceed to Section 

10.3. 
 
 10.2 If the waste is a liquid or multiphasic, proceed as follows, using the pressure filtration device. 
 
  10.2.1  Pre-weigh the filter and container that will receive the filtrate.  Document all 

weights on the leachate form. 
 
  10.2.2  Assemble the filtering apparatus as per the manufacturer's instructions. 
 
  10.2.3  Weigh a 100 gram subsample of the waste and record the weight.  If a 100 gram 

aliquot is not available, inform the department manager. 
 
  10.2.4  Quantitatively transfer the sub-sample to the filtering apparatus.  Slurries may be 

allowed to settle and the liquid portion filtered prior to transferring the solid portion 
of the waste.  If filtration of the waste at 4°C reduces the amount of expressed 
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liquid over what would be expressed at room temperature, then allow the sample 
to warm up to room temperature in the device before filtration. 

 
                 NOTE:  If waste material has adhered to the sample container, obtain the weight 

of this residue and subtract from the total weight of the waste.  See 
Section 10.2.7. 

 
  10.2.5  Complete the assembly of the filtration device, and gradually apply pressure until 

fluid is expelled or 10 psig is obtained.  If no fluid is expelled, gradually increase 
the pressure in 10 psi increments to a maximum of 50 psig.  If no fluid is expelled 
in any 2 minute period, stop the filtration.  Shut off the pressurizing gas and vent 
the filtration system using the side port. 

 
    NOTE:                It is recommended that filtration be performed under a hood                 
                                                                                  when needed (samples with either strong vapors or odors).                          
                                                               
                                                                    
    CAUTION: DO NOT REMOVE FLANGE CLAMPS WHILE SYSTEM IS 

PRESSURIZED!  SERIOUS INJURY MAY RESULT! 
 
                                                      NOTE: INSTANTANEOUS APPLICATION OF HIGH PRESSURE CAN 

DEGRADE THE GLASS FIBER FILTER AND MAY CAUSE 
PREMATURE PLUGGING. 

 
  10.2.6  The material in the filtration apparatus is defined as the solid phase. 
 
                NOTE: Some high viscosity liquids (oils, paints) will not filter under these 

circumstances. The material remaining within the filtration device is defined as the 
solid phase. 

 
  10.2.7  Determine the percent solids as follows: 
 
       WT - WA - WF+C + WC 
    %SOL  =     __________________________________     x 100 
        WT - WA 
 
   Where:   WT= Total weight of waste (10.2.4). 
     WA= Weight of waste adhered to container (10.2.4) 
     WF+C= Weight of filtrate and container. 
     WC= Weight of filtrate container. 
 
  10.2.8  Remove the solid portion of the waste sample and the filter from the filtration 

apparatus, and dry at 100 deg C + 20 until two successive readings yield the 
same value within + 1%.  Record the final weight. 

 
  10.2.9  Calculate the % dry solids as follows: 
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    Wt(dry waste + filter) - tare Wt of filter x100 
      initial Wt of waste 
 
  10.2.10          If the sample contains <0.50% dry solids, the filtrate is defined as the sample 

leachate.  Proceed to Section 10.6. 
 
  10.2.11    Determination of Particle Size:  Using the solid portion of the sample, evaluate the 

solid for particle size.  If the solid portion of sample has a surface area per gram of 
material equal to or greater than 3.1 cm2 or is smaller than 1 cm in its narrowest 
dimension (ie, is capable of passing through a 9.5 mm or 0.375 inch standard 
sieve), then the waste does not require particle size 0.reduction.  If the surface 
area is smaller or the particle size larger than described above, prepare the solid 
portion of the waste for extraction by crushing, cutting, or grinding the waste to a 
surface area or particle size as described above. 

 
 10.3 Determination of extraction fluid 
 
  10.3.1  Transfer a 5.0 gram aliquot of the solid phase of the sample to a 500 ml beaker.  
 
  10.3.2  Add 96.5 ml of DI water to the beaker place a magnetic stir bar in the beaker and 

cover with a watch glass.  Stir vigorously for 5 min.  Measure and record the pH.  If 
the pH is <5.0, use extraction fluid #1, and proceed to step 10.4. 

 
  10.3.3  If the pH is >5.0, add 3.5 ml of 1N HCl and swirl gently.  Cover the beaker with a 

watchglass and heat to 50°C for 10 minutes.   
 

10.3.4              Allow the solution to cool and record the pH.  If the pH is <5.0, use extraction fluid 
#1.  If the pH is >5.0, use extraction fluid #2. 

                                                  
                      NOTE: All pH measurements must be recorded to two places after the decimal point. 
 
 10.4 Extraction of Semivolatiles and metals 
 

                      10.4.1            If the sample contains 100% solids, and the waste does not need size reduction  
                                            (10.2.11), transfer a minimun of 100g aliquot of the waste to the leaching  
                                            container.  Add 20 times the sample weight (2 liters) of the appropriate extraction  
                                            fluid to the leaching container.  Swirl gently and watch for the evolution of carbon  
                                            dioxide.  If no gasses are evolved, cap the container and mount on the rotary  
                                            agitator, rotate at 30 ±2 rpm. Make sure to measure and record the rotation rate     
                                            in TCLP  logbook. Allow the extraction to proceed for 18 + 2 hrs. 

 
 NOTE: The temperature of the extraction room must be 23 ±2°C during the 

extraction period. Record the temperature in TCLP log-book. It is 
also recommended to record and monitor the room  temperature in 
off hours, while the extraction is taking place to insure the 
acceptable temperature range through out the extraction period.  
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The vessels should be vented periodically to prevent pressure build up.  Proceed 
to section 10.5. 

 
  10.4.2  If the waste contains <0.50% solids, the filtrate obtained in step 10.2.10 is defined 

as the sample leachate.  Proceed to section 10.6. 
 

10.4.3 If the waste is mixed phases and/or contains >0.50% solids after %solid determination (10.2.7), 
transfer a 100g aliquot of the waste or more, based on % solids to the filtration device.  Assemble 
the filtration apparatus, and gradually apply pressure to remove any free liquids.  Expelled liquid is 
stored in a glass container, and is to be recombined with sample leachate.  Transfer the solid portion 
of the waste to a leaching bottle.  Add a volume of the appropriate leaching fluid, calculated as 
follows: 

 
    20 x sample wt (g) x % solids = ml extraction fluid 
     100 
 
    Swirl gently and watch for evolution of carbon dioxide.  Cap the extraction bottle 

and attach to rotary agitator.  Allow the extraction to proceed 18 + 2 hrs. 
 
    Note:  If the sample contains a <25 % solids, more sample can be 

filtered to obtain sufficient solids for leaching such that all 
analyses may be performed.  Consult laboratory supervisor. 

 
10.5 After the leaching period has elapsed, remove the containers from the rotary agitator.  Assemble the 

filtration device.  Filter the extract, and if a compatible liquid was obtained in Section 10.4.3, combine the 
liquids at this time.  If the liquids are not compatible, submit both fractions for analysis. 

 
   The results are combined mathematically after analysis according to the formula: 
 
       V1C1+V2C2 
                                Concentration = _____________ 
         V1+V2 
 
   Where: V1= Volume of first phase (liters) 
     C1= Concentration of analyte, mg/l, in first phase 
     V2= Volume of second phase (Liters) 
     C2= Concentration of analyte, mg/l, in second phase 
 

10.6 Once the filtrate has been collected and combined, record the pH with on the leachate 
form, and aliquot the leachate for the necessary analyses.  

                                                        
                      NOTE: All pH measurements must be recorded to two places after the decimal point. 
 
  10.7 Preserve a small aliquot of the leachate with nitric acid, if precipitation forms do not acidify 

the remaining portion of leachate for metals, store in refrigerator at 4 deg C and analyze as 
soon as possible. If precipitation does not form the leachate for metals must be acidified to 
PH < 2 and store in refrigerator at 4 C until analyzed.   
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    NOTE:               All leachate spikes (LS) must be spiked right after filtration 

and prior to preservation. Spike an aliquot of 50 ml for ICP 
metals, and 100 ml for Hg. Record the spike in TCLP log 
book.   

 
   All other aliquots (semi-volatile organics) are also to be stored at 4°C until analysis. 
 
11.0 QUALITY CONTROL 
 

11.1 All quality control measures described in the appropriate analytical methods shall be followed. 
 
12.0 DOCUMENTATION 
 

12.1 Document all information in the TCLP log book.  This information must include start time, end time, 
temperature, and reagent lot # for all solutions, PH, Filter paper lot #, as well as sample ID, volume 
and all preliminary evaluations.  Note any unusual sample characteristics in the comment section. 
Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments 
and edits MUST BE clearly documented and initialed. 

 
12.2 Record the extraction vessel number on the form. 

 
12.3 For every 20 extractions performed in an extraction vessel, a method blank must be performed 

using that vessel.  A blank must be performed with each extraction set. 
 

12.4 For each matrix type extracted, (soil, water, sludge, etc.) a leachate spike must be performed.  
Various unique matrices may require their own leachate spikes.  For samples requiring leachate 
spikes, 4-8 liters of leachate must be obtained.  A leachate spike must be performed for every 20 
samples of a specific matrix.   Refer to the determinative method for more specific quality control 
information. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction. 
 

12.6 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 
manager. 

 
13.0 DATA REVIEW AND REPORTING 
 

13.1 The leachate logbook is reviewed by the lab manager on a daily basis.   
 
13.2 A copy of the leachate logbook is included in CLP-like data packages. 

 
14.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
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standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 
15.0 ANNUAL REVIEW 
 

15.1 Reviewed by: ____________________________________ Date: _________________ 
 

15.2 Reviewed by: ____________________________________ Date: _________________ 
 

15.3 Reviewed by: ____________________________________ Date: _________________ 
 

15.4 Reviewed by: ____________________________________ Date: _________________ 
 

15.5 Reviewed by: ____________________________________ Date: _________________ 
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Lab Manager:     Brad Madadian    

 
QA Manager:  Robert Treggiari 

 
TITLE: TCLP -VOLATILE Extraction 
 
REFERENCES: SW846 1311 Rev. 0, July, 1992 
 
REVISED SECTIONS:  Removed 10.3.4; 11.1 
 
1.0 SCOPE & APPLICATION 
 

1.1 The Toxicity Characteristic Leaching Procedure (TCLP) utilizes a zero-headspace extraction device to 
evaluate the presence and mobility of volatile organics for waste characterization. Applicable matrices 
include soil and solid and liquid waste.   

 
2.0 SUMMARY 
 

2.1 For liquid wastes containing less than 0.5 % solids, the sample is filtered through zero-headspace 
device and the filtrate is defined as the TCLP leachate. 

 
2.2 For solid samples, the solid portion of the sample is extracted by adding extraction fluid equal 20 

times the weight of the sample in a zero-headspace device and rotating the sample for 18 hours at 
30 rpm. After leaching, the sample is filtered through the zero headspace device and the filtrate is 
analyzed. 

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 Not applicable.  See determinative method. 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.5 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 

includes rinsates and equipment blanks, etc. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment, solid or liquid waste. Matrix is not 
synonymous with phase (solid). 

 
4.9 MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.10 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.11 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan and Employee Safety Manual.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. In addition, 
all acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids 
contact any part of the body, flush with water and contact the supervisor.   

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 
             The samples are stored at 4 deg C prior to extraction. All volatile extractions must be performed within 14 

days of sampling.  Analysis of the leachate must occur within 14 days of extraction. 
 
7.0 APPARATUS AND MATERIALS 
 
              7.1 Zero Headspace Extractor - Analytical Testing and Consulting Services, or equivalent. 
 7.2 Rotary Agitation Device - Analytical Testing and Consulting Services or equivalent. 
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 7.3 Filter Holder - Millipore Corp., YT 30142HW; 142 mm. 
 7.4 Filter Media - Whatman GF/F: 90 mm,0.7 u.            

7.5       Tedlar bags. 
 7.6 Glass, gas-tight syringes. 
 7.7 40 ml volatile vials 
 7.8 pH meter, reading + 0.05 pH units. 

7.9 Laboratory balance, reading + 0.01 grams. 
7.10 Thermometer, calibrated against an NIST traceable thermometer. To record the room temperature. 
7.11 Timer. To monitor the rotation rate of the agitation apparatus 

 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

  
 
  CAUTION!! PERFORM UNDER A HOOD!  IRRITATING VAPORS!  ALWAYS ADD ACIDS 

TO WATER. 
 
         8.2     Sodium Hydroxide, 1N; Dissolve 40.0 grams of NaOH in 500 ml DI water in a 1 liter flask and cool.Dilute          
                    to volume and mix. 
 
  CAUTION!! SOLUTION WILL BECOME WARM! 
 
        8.3    Glacial Acetic Acid, Reagent Grade 
 

8.4 Extraction Fluid #1; Add 5.7 ml of glacial acetic acid to 500 ml of DI water in a 1 liter flask.  Add 64.3 ml of    
         1N sodium hydroxide, and dilute to 1 liter.  The pH of this solution should be 4.93 + 0.05. 

   
 
                      NOTE: All pH measurements must be recorded to two places after the decimal point.              
 
9.0   INTERFERENCES 
 
          9.1 Refer to the individual methods for the analytes of interest for discussion of interferences. 

 
 

10.0 PROCEDURE - PRELIMINARY EVALUATION, PERCENT SOLIDS, PARTICLE SIZE 
 
 
10.1 If the waste will obviously yield no liquid when subjected to pressure filtration, proceed to Section 10.3.2. 
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10.2 If the waste is a liquid or multiphasic, proceed as follows, using the pressure filtration device. 
 
  10.2.1  Pre-weigh the filter and container that will receive the filtrate.  Document all 

weights on the leachate form. 
 
  10.2.2  Assemble the filtering apparatus as per the manufacturer's instructions. 
 
  10.2.3  Weigh a 100 gram subsample of the waste and record the weight.  If a 100 gram 

aliquot is not available, inform the department manager. 
 
  10.2.4  Quantitatively transfer the subsample to the filtering apparatus.  Slurries may be 

allowed to settle and the liquid portion filtered prior to transferring the solid portion 
of the waste.  If filtration of the waste at 4°C reduces the amount of expressed 
liquid over what would be expressed at room temperature, then allow the sample 
to warm up to room temperature in the device before filtration. 

 
   NOTE:  If waste material has adhered to the sample container, obtain the weight 

of this residue and subtract from the total weight of the waste.  See 
Section 10.2.7. 

 
  10.2.5  Complete the assembly of the filtration device, and gradually apply pressure until 

fluid is expelled or 10 psig is obtained.  If no fluid is expelled, gradually increase 
the pressure in 10 psi increments to a maximum of 50 psig.  If no fluid is expelled 
in any 2 minute period, stop the filtration.  Shut off the pressurizing gas and vent 
the filtration system using the side port. 

 
    CAUTION:         PERFORM IN HOOD!  VAPORS! 
 
    CAUTION: DO NOT REMOVE FLANGE CLAMPS WHILE SYSTEM IS 

PRESSURIZED!  SERIOUS INJURY MAY RESULT! 
 
                                                      NOTE: INSTANTANEOUS APPLICATION OF HIGH PRESSURE CAN 

DEGRADE THE GLASS FIBER FILTER AND MAY CAUSE 
PREMATURE PLUGGING. 

 
  10.2.6  The material in the filtration apparatus is defined as the solid phase. 
 
   NOTE Some high viscosity liquids (oils, paints) will not filter under these circumstances. 

The material remaining within the filtration device is defined as the solid phase. 
 
  10.2.7  Determine the percent solids as follows: 
 
       WT - WA - WF+C + WC 
    %SOL  =     __________________________________     x 100 
        WT - WA 
 
   Where:   WT= Total weight of waste (10.2.4). 
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     WA= Weight of waste adhered to container (10.2.4) 
     WF+C= Weight of filtrate and container. 
     WC= Weight of filtrate container. 
 
  10.2.8  Remove the solid portion of the waste sample and the filter from the filtration 

apparatus, and dry at 100 deg C + 20 until two successive readings yield the 
same value within + 1%.  Record the final weight. 

 
  10.2.9  Calculate the % dry solids as follows: 
 
    Wt(dry waste + filter) - tare Wt of filter x100 
      initial Wt of waste 
 
  10.2.10              If the sample contains <0.50% dry solids, the filtrate is defined as the sample 

leachate.  Proceed to Section 10.3.1. 
 

10.2.11               Determination of Particle Size: 
 

Using the solid portion of the sample, evaluate the solid for particle size.  If the 
solid portion of sample has a surface area per gram of material equal to or greater 
than 3.1 cm2 or is smaller than 1 cm in its narrowest dimension (ie, is capable of 
passing through a 9.5 mm or 0.375 inch standard sieve), then the waste does not 
require particle size 0.reduction.  If the surface area is smaller or the particle size 
larger than described above, prepare the solid portion of the waste for extraction 
by crushing, cutting, or grinding the waste to a surface area or particle size as 
described above. 

 
                 NOTE:  If particle size reduction is necessary, exposure of the waste to the 

atmosphere should be minimized to avoid loss of volatiles. 
 
10.3 Zero Headspace Extraction 
 
 

 NOTE:  Prior to extraction, inspect the O rings and the screens closely  for 
any sign of deterioration, and leaks. If the ZHE contains a built-in pressure 
gauge, pressurize the device to 50 psi, allow to stand for 1 hour and recheck 
the pressure. If device does not have a built in gauge, pressurize the device 
to 50 psi, and submerge it in water, and check for any signs of bubbles  
escaping from the fittings. Measure the rotation rate of the agitator (30+2                  
rpm). 

 
10.3.1 If the waste contains less than 0.50% dry solids, charge the zero headspace extractor   
             (ZHE) with 200 ml of the sample, insert the filter and supports, and seal the vessel.  Raise    
             the piston to remove any headspace present.  Attach a 50 ml glass gas tight syringe to the  
             ZHE, and raise the piston to expel approximately 45 ml of filtrate.  Transfer the filtrate to a  
            40 ml VOA vial with a minimum of agitation, and seal the vial.  Repeat the sampling to         
            obtain two or three vials of filtrate.  Store at 4deg C until analysis. 
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  10.3.2  If the waste is 100% solid, weigh a 10 gram subsample and quickly transfer to the 

ZHE.  Install the filter and supports, and seal the vessel.  Measure a 200 ml aliquot 
(20 X sample aliquot wt) of extraction fluid into the reservoir, and attach transfer 
line to the ZHE.  Fill the ZHE by retracting the piston with the inlet valve open. 

 
    When the fluid has been transferred, remove the inlet line and raise the piston to 

expel any headspace.  Close the valve and rotate the ZHE 2-3 times.  Open the 
valve and expel any residual headspace.  Stop at the first sign  of liquid expulsion.  
Pressurize the ZHE to 5-10 psi, using the torque wrench supplied to bleed out any 
head space.  This bleeding must be done quickly and stopped at the first sign of 
liquid from the valve.  Repressurize the ZHE to 5-10 psi and proceed to section 
10.3.4. 

 
  10.3.3  If the waste is biphasic, charge the ZHE with enough sample to obtain 10 grams of 

solid,  
    According to the formula: 
             10 
        W =   _______________ 
          % Solids 
 
   Where:   W = grams of sample 
     % Solids = decimal percent solids (10.2.9) 
 
    Install the filter and supports, and seal the unit.  Pressurize the ZHE by raising the 

piston and expelling any head space.  Attach a 50 ml syringe to the ZHE and 
continue to apply gentle pressure of 1-10 psi to force the liquid phase out of ZHE 
and into the syringe.  If no fluid is expelled in any 2 minute interval, slowly increase 
the pressure in 10 psi increments to a maximum of 50 psi.  Transfer the liquid to 
40 ml VOA vials for storage at 4�C until analysis.  Charge the ZHE with extraction 
fluid equivalent to 20 times the sample dry weight, and pressurize the ZHE at 5-10 
psi with the torque wrench provided. 

 
10.3.4 Turn on the rotary agitator, make sure the rotation rate is 30+2 rpm and allow the 

extraction to proceed for 18 + 2 hours. Maintain a temperature of 23+2 Deg C during 
agitation. 

 
10.3.5 At the end of the extraction period, combine any miscible free liquid with the leachate by 

filling the syringe and returning the liquid to the zero headspace extractor.  Turn on the 
tumbler and allow the phases to mix for approximately 15 minutes.  Transfer 3 aliquots of 
the leachate to 40 ml VOA vials, and store at 4 deg C until analysis. 

 
    If a compatible liquid was obtained in section 10.3.3, transfer the liquid into ZHE 

by syringe and rotate the agitation device for 15 to 30 minutes so two liquids are 
completely mixed.  Attach the syringe to ZHE, open the valve and remove three 
50 ml aliquots of the leachate.  Store at 4 Deg C until analysis. 
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    If the sample has two immiscible liquids, both liquids are submitted for analysis.  

The results are combined mathematically after analysis according to the formula: 
 
        V1C1+V2C2 
                                   Concentration =    _______________ 
                             V1+V2 
 
    Where:   V1= Volume of first phase (liters) 
      C1= Concentration of analyte, ug/l, in first phase. 
      V2= Volume of second phase (liters) 
      C2= Concentration of analyte, ug/l, in second phase 
 
  10.3.6  Open the ZHE and remove the remaining leachate and sample.  Remove the 

piston and clean the vessel with hot soapy water, rinse with deionized water and 
dry in an oven at 110�C.  (Do not bake O-rings).   

 
11.0 QUALITY CONTROL 
 

11.1 All quality control measures described in the appropriate analytical methods shall be followed. 
 
12.0 DOCUMENTATION 
 

12.1 Document all information in the TCLP log book.  This information must include start time, end time, 
temperature, and reagent lot # for all solutions, PH, Filter paper lot #, as well as sample ID, volume 
and all preliminary evaluations.  Note any unusual sample characteristics in the comment section. 
Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments 
and edits MUST BE clearly documented and initialed.  Log book entries are reviewed by the lab 
manager. 

 
12.2 Record the extraction vessel number on the form. 

 
12.3 For every 20 extractions performed in an extraction vessel, a method blank must be performed 

using that vessel.  A blank must be performed with each extraction set.  For each matrix type 
extracted, (soil, water, sludge, etc.) a leachate spike must be performed.  Various unique matrices 
may require their own leachate spikes. A leachate spike must be performed for every 20 samples 
of a specific matrix. Refer to the determinative method for more specific quality control information. 

 
12.4 Update the samples in the LIMS, and assign a GP # for leachate blank and the leachate spike. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction.  
 

12.6 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 
manager. 

 
13.0 DATA REVIEW AND REPORTI NG 
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13.1 The leachate logbook is reviewed by the lab manager on a daily basis. 
   
13.2 A copy of the leachate logbook is included in CLP-like packages. 

 
14.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 
 
 
 
 
15.0 ANNUAL REVIEW 
 
 

15.1 Reviewed by: ____________________________________ Date: _________________ 
 

15.2 Reviewed by: ____________________________________ Date: _________________ 
 

15.3 Reviewed by: ____________________________________ Date: _________________ 
 

15.4 Reviewed by: ____________________________________ Date: _________________ 
 

15.5 Reviewed by: ____________________________________ Date: _________________ 
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Lab Manager: Brad Madadian 
 

QA Officer:  Robert Treggiari 
 

TITLE: BIOCHEMICAL OXYGEN DEMAND (5 DAY BOD) 
 
TEST METHOD REFERENCE: SM5210 B-11. Standard Methods for the Examination of Water and 

Wastewater; Online 
 
REVISED SECTIONS:  6.2; 8.18; 10.4.2; 10.8.7; added 11.7 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is applicable to the analysis of water and waste water samples for the biochemical 
oxygen demand observed over a 5 day period of time.  The oxygen demand is measured as a 
function of the reduction in dissolved oxygen. 

 
2.0 SUMMARY 
 

2.1 The sample is incubated for 5 days at 20°C in the dark.  The reduction in dissolved oxygen 
concentration during the incubation period yields a measure of the biochemical oxygen demand.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.  

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 
CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs. 

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 
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4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION CHECK STANDARD/CONTINUING CALIBRATION VERIFICATION (CCV).  The 

calibration check standard is a mid-range calibration standard.  It is recommended that the 
calibration check standard or CCV must be run at a frequency of approximately 10 percent. For 
most methods, the mid-level calibration check standard criteria is + 10 percent of the true value.  
Refer to the specific quality control section for each SOP.  The exception to this rule is if the 
recovery on the calibration check standard is high and the samples to be reported are less than the 
detection limit. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying.  See 
Percent Moisture. 

 
4.7 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.8 EXTERNAL CHECK STANDARD/INITIAL CALIBRATION VERIFICATION (ICV).  The external 

check standard or ICV is a standard from a separate source than the calibration curve that is used 
to verify the accuracy of the calibration standards.  An external check must be run a minimum of 
once per quarter for most analyses where a check is commercially available.  The laboratory should 
initially assess laboratory performance of a check standard using the control limits generated by the 
external check supplier.  Refer to the quality control section for each SOP.  If the external check is 
outside of the control limits for a given parameter, all samples must be reanalyzed for that 
parameter after the problem has been resolved. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed most commonly in days from the date of sampling 

until the date of its analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
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4.13 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.14 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 

 
4.15 MATRIX:  The component or substrate (e.g., water, soil) which contains the analyte of interest. 

 
4.16 MATRIX DUPLICATE: A duplicate sample is digested/distilled/analyzed at a minimum of 1 in 20 

samples (or 10 samples for certain methods).  The relative percent difference (RPD) between the 
duplicate and the sample should be assessed.  The duplicate RPD is calculated as shown below.  
Assess laboratory performance against the control limits. In house limits are generated once 
sufficient duplicate data is available to generate limits (usually a minimum of 20 to 30 analyses).  If a 
duplicate is out of control, flag the results with the appropriate footnote.  If the sample and the 
duplicate are less than 5 times the reporting limits and are within a range of ± the reporting limit, 
then the duplicate is considered to be in control. Note:  If control limits are not specified, use default 
limits of ± 20% RPD. 

 
(|Sample Result - Duplicate Result|) x 100   = Duplicate RPD 
(Sample Result + Duplicate Result)/2 

 
4.17 MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 

samples (or 10 samples for certain methods). The matrix spike recovery is calculated as shown 
below.  Assess laboratory performance against the control limits. In house limits are generated once 
sufficient matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses).  
If a matrix spike is out of control, then the results should be flagged with the appropriate footnote.  If 
the matrix spike amount is less than one fourth of the sample amount, then the sample cannot be 
assessed against the control limits and should be footnoted to that effect.  Note: 

 
(Spiked Sample Result - Sample Result) x 100  = Matrix Spike Recovery 

(Amount Spiked) 
   
4.18 METHOD BLANK.  The laboratory must digest or distill (as appropriate to the method) and/or 

analyze a method blank with each set of samples.  A minimum of one method blank is required for 
every 20 samples.  For a running batch, a new method blank is required for each different digestion 
day.  If no digestion step is required, then the method blank is equivalent to the reagent blank.  The 
method blank must contain the parameter of interest at levels of less that the reporting limits for that 
parameter.  If the method blank contains levels over the reporting limits, the samples must be 
redigested or redistilled and reanalyzed.  The exception to this rule is when the samples to be 
reported contain greater than 10 times the method blank level.  In addition, if all the samples are 
less than a client required limit and the method blank is also less than that limit, then the results can 
be reported as less than that limit. 

 
4.19 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the 

direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 
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4.20 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.21 RELATIVE PERCENT DIFFERENCE (RPD) - To compare two values, the relative percent 

difference is based on the mean of the two values, and is reported as an absolute value, i.e., always 
expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.22 REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 

added reagents, but did not go through sample preparation procedures.  The reagent blank is an 
indicator for contamination introduced during the analytical procedure.  (Note:  for methods requiring 
no preparation step, the reagent blank is equivalent to the method blank.)  Either a reagent blank or 
a method blank must be analyzed with each batch of 20 samples or less.  The concentration of the 
analyte of interest in the reagent blank must be less than the reporting limit for that analyte.  If the 
reagent blank contains levels over the reporting limits, the samples must be reanalyzed.  The 
exception to this rule is when the samples to be reported contain greater than 10 times the reagent 
blank level.  In addition, if all the samples are less than a client required limit and the reagent blank 
is also less than that limit, then the results can be reported as less than that limit. 

 
4.23 REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 

synonymous terms for reagents that conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

   
4.24 REAGENT WATER: Water that has been generated by any method which would achieve the 

performance specifications for ASTM Type II water.   Water in which an interferant is not observed 
at or above the minimum quantitation limit of the parameters of interest. Accutest uses deionized 
water (municipal water which passes through Accutest’s DI treatment system). 

 
4.25 REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in 

a homogeneous matrix.  It is used to document the bias of the analytical process. 
 

4.26 SPIKE BLANK OR LAB CONTROL SAMPLE.  Digest and analyze a laboratory control sample or 
spike blank with each set of samples.  A minimum of one lab control sample or spike blank is 
required for every 20 samples (or 10 samples for certain methods).  Assess laboratory performance 
against the control limits. In house limits should also be generated once sufficient external check 
standard data is available to generate limits (usually a minimum of 20 to 30 analyses).  If the lab 
control is outside of the control limits for a parameter, all samples must be redigested or redistilled 
and reanalyzed for that parameter.  The exception is if the lab control recovery is high and the 
results of the samples to be reported are less than the reporting limit.  In that case, the sample 
results can be reported with no flag.  Note:  If control limits are not specified, then default limits of 80 
to 120 percent should be used. 

 
4.27 STANDARD ADDITION (MSA): The practice of adding known amounts of an analyte to one or more 

aliquots of a sample immediately prior to analysis.  It is typically used to evaluate interferences. 
 

4.28 STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte.  Calibration standards are prepared by successively diluting a standard 
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solution to produce working standards that cover the working range of the instrument.  Standards 
should be prepared at the frequency specified in the appropriate section.  The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Collection and Preservation 
 

6.1.1 Containers - 500 ml or 1L (plastic or glass).  
 
6.1.2 Preservation – the sample should be stored at 4°C ± 2°C.  No preservatives should be 

added to the sample.  
 

6.2 Holding Time – All samples should be analyzed within 48 hours. (40 CFR 136 tables) 
 

7.0 APPARATUS & MATERIALS 
 

7.1 Dissolved oxygen meter and probe, YSI Model 5000 meter with YSI Model 5905 probe or 
equivalent. 

 
7.2 300 ml BOD bottles with ground glass stoppers and plastic caps. 

 
7.3 Low temperature incubator, Fisher Model 146 or equivalent. 

 
7.4 Plastic Carboy, 20 liter size. 

 
7.5 Buret. 

 
7.6 Stir plates and stir bars. 

 
7.7 Chlorine Test paper, capable of quantitating the level of chlorine present.  Waterworks Free 

Chlorine and Total Chlorine Water Quality Test Strips. 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, and 
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initials must be entered in the appropriate standard/reagent preparation logbook.  Vendors 
typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, Accustandard, 
Supelco, Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 POLYSEED - EPA approved Lyophilized bacteria for BOD seed. 
 
8.2 Glucose, reagent grade. 

 
8.3 Glutamic acid, reagent grade. 

 
8.4 Phosphate Buffer Solution.  Dissolve 8.5 g of KH2PO4, 21.75 g of K2HPO4, 33.4 g of 

Na2HPO4·7H2O, and 1.7 g NH4Cl in about 500 ml of DI water and dilute to 1 liter with DI water. The 
pH of this solution should be 7.2 without any further adjustment. 

 
8.5 Magnesium Sulfate Solution.  Dissolve 22.5 g of MgSO4·7H2O in DI water and dilute to a final 

volume of 1 liter. 
 

8.6 Calcium Chloride Solution.  Dissolve 27.5 g of CaCl2 in DI water and dilute to a final volume of 1 
liter. 

 
8.7 Ferric Chloride Solution.  Dissolve 0.25 g of FeCl3·6H2O in distilled water and dilute to 1 liter. 

 
8.8 Manganous Sulfate Solution.  In a 1000 ml volumetric flask, dissolve 480 g of MnSO4·4H2O in 500 

ml DI water and dilute to 1000 ml with DI water.  The MnSO4 solution should not give a color when 
added to an acidified KI solution. 

 
8.9 Dilution Water.  See 10.4 

 
8.10 Sodium Iodide Solution: Dissolve 500 g of NaOH and 135 g of NaI in 500 ml of DI water and dilute 

to 1000 ml. 
 

8.11 Sodium Azide Solution:  Dissolve 10 g of NaN3 in 40 ml DI water. 
 

8.12 Alkali-Iodide-Azide reagent.  Combine solutions 8.10 and 8.11 and mix. 
 

8.13 Starch Solution. 
 

8.14 Concentrated H2SO4. 
 

8.15 Standard Sodium Thiosulfate Titrant.  Dissolve 6.205 g of Na2S2O3·5H2O in DI water. Add 0.4 g of 
solid NaOH and dilute to 1 liter with DI water.  Standardize with bi-Iodate solution. 

 
8.16 Standard Potassium bi-Iodate Solution.  Dissolve 0.8124 g KH(IO3)2 

in DI water and dilute to 1000 ml. 
 

8.17 Potassium Fluoride Solution.  Dissolve 40 g of KF·2H2O in DI water and dilute to 100 ml with DI 
water. 
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8.18 Sodium Sulfite solution, Dissolve 1.575g of Na2So3 in 1000 ml of DI water.  This solution is not 
stable and should be prepared as needed. 

 
8.19 1.0 N H2SO4 Solution: Slowly and while stirring, add 28 ml of conc. Sulfuric acid to 500ml of DI 

water.  Mix and cool.  Dilute to 1000ml with DI water. 
 

8.20 1.0N Sodium Hydroxide, Dissolve 40 g of Sodium Hydroxide in 500ml of DI water.  Mix and cool.  
Dilute to 1000ml with DI water. 

 
8.21 1+1 Acetic Acid, to 100ml of DI water add 100 ml of conc. Acetic acid.  Mix. 

 
8.22 Potassium Iodide (KI) Dissolve 10g of KI in 100 ml of DI water. 
 
8.23 GGA Spike Solution:  Dry glucose and glutamic acid at 103°C for 1 hour.  Add 150 mg glucose and 

150 mg glutamic acid to fresh DI water and dilute to 1 L.  Prepare this solution fresh daily.  
 
 NOTE: Commercially prepared reagents equivalent to those discussed above may be used. 
 
9.0 INTERFERENCES 
 

9.1 See Section 10.9.1, and 10.9.2. 
 

9.2 Samples supersaturated with DO- Samples containing DO concentration above saturation at 20°C 
may be encountered in cold waters or in water where photosynthesis occurs. To prevent loss of 
oxygen during incubation of such samples, reduce DO to saturation by bringing sample to 20+/- 3°C 
in partially filled bottle while agitating by vigorous shaking. 

 
9.3 Samples containing Hydrogen peroxide-Hydrogen peroxide remaining in samples from some industrial 

bleaching processes such as those used at paper mills and textile plants can cause supersaturated 
oxygen levels. Mix such samples vigorously in open containers for sufficient time to allow the hydrogen 
peroxide to dissipate before setting up for the BOD tests. Check the H2O2 removal by observing 
dissolved oxygen conc. Over time during the mixing or by using the H2O2 specific test paper.  

 
10.0 PROCEDURE 
 
                    Below is a step by step procedure for the analysis of samples for BOD. Use the automated    
                    spreadsheet for documentation, and calculations of standardization, and the analysis. This          
                    application can be found on MAFILE1/APPS server.      
 

10.1 It is important that the instrument be placed in the intended operating position, vertical, tilted, or on 
its back, before it is prepared for use and calibrated. 

 
10.2 Below is the procedure to be followed for the analysis of water samples for 5 day BOD. 

 
10.3 Auto Calibration of the Oxygen Meter. 

 
10.3.1 Place the probe in a BOD bottle containing about 1” of fresh DI water. 
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10.3.2 Turn on the oxygen meter for 30 minutes and allow the probe to polarize and the 
temperature to stabilize. Note: If calibration is performed prematurely the values will 
drift and may be out specification. 

 
10.3.3 Before calibration, Make sure there are no water droplets on the membrane. Water 

droplets will cause a low calibration reading. Excess water may be removed by shaking the 
probe downward. If droplets persist it may be necessary to carefully remove them using a 
clean cloth or paper towel. 

 
10.3.4 From the main menu, press the [CALIBRATE] soft-key to change to calibration mode. 

Verify the instrument barometer reading against the barometer. If they do not agree, from 
the calibration menu press the [DO CAL] soft-key, then press the [NEXT] soft-key until the 
barometric pressure is flashing. Using the [UP] and [DOWN] soft-key, enter the true local 
barometric pressure. Press [ENTER] to confirm. The message “PRESSURE 
CALIBRATION SAVED” will be displayed. 

 
10.3.5 Make sure the display readings are stable, and then press the [AUTO CAL] soft-key to 

calibrate dissolved oxygen. The message “D.O. CALIBRATION SAVED” will be display. 
 

10.3.6 Press [MODE] to return to the main mode. The instrument is now calibrated and ready to 
measure dissolved oxygen and temperature.  Ambient room temperature should also be 
recorded and documented on the BOD spreadsheet. 

 
10.3.7 Verify the calibration against Winkler titration. Winkler titration is performed in duplicate; 

record both the individual and average results.  If results do not agree, then a manual 
calibration must be performed. Refer to instrument manual, and area supervisor.  

                     
 10.4 Preparation of Dilution Water. 
 

10.4.1 Add 1 ml of the magnesium sulfate solution, 1 ml of the calcium chloride 
solution, 1 ml of the iron (III) chloride solution, and 1 ml of the phosphate 
buffer solution for every liter of aged (48 hours) DI water being prepared. 

 
10.4.2 Aerate the dilution water by rapidly circulating the water or by bubbling 

compressed air into the water for 30-60 minutes. Ensure that the dissolved 
oxygen concentration is at least 7.5 mg/L, and the temperature to be 20+/- 3°C. 

 
10.4.3 Use a siphon hose and establish the flow of the dilution water when ready to 

set up samples. 
 

10.5 Preparation of Seed. 
 

10.5.1  Put 500 ml of dilution water in a 1000 ml beaker. 
 
10.5.2 Add one capsule of POLYSEED to the seed bottle.  (That is, open the capsule 

and pour the contents into the bottle). 
 
10.5.3 Aerate and stir the seed for one hour before use and use within 6 hours of 

preparation.  
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 10.6 Winkler Titration.  This procedure must be done weekly.  Follow steps in Section 10.10. 
 

10.7 Analysis of samples for BOD. 
 

10.7.1 Prepare seven BOD bottles as follows: 
 
10.7.2 Dilution Water Blank:  Fill one BOD bottles with dilution water (10.4.1). 

 
10.7.3 Seed Control:  Set up five BOD bottles and prepare five samples at 2.0mls, 5mls, 

7.5mls, 10mls and 12.5mls of POLYSEED and dilute to the neck of the BOD bottle with 
dilution water (10.4.1). 

 
10.7.4 Seed Correction:  Add 2.0 ml of POLYSEED solution to a BOD bottle and dilute to the 

neck of the BOD bottle with dilution water (10.4.1). The DO uptake attributed to the 
seed should be in the range of 0.6 and 1.0 mg/L. 

 
10.7.5 Glucose/Glutamic Acid Check Solution: 

 
10.7.5.1 Add 2.0 ml of POLYSEED solution and 6 ml of glucose/glutamic acid  

solution (8.23) to a BOD bottle.  Dilute to the neck of the BOD bottle  
with dilution water. 

 
10.8 Sample Prep 
 

10.8.1 Adjust the sample temperature to 20+/- 3°C. Check the pH of samples.  If it is not 
between 6.0 and 8.0, adjust the pH between 7.0 and 7.2 with either solution 8.19 or 
8.20.  Record the initial, adjusted pH, and sample temperature.  

 
10.8.2 Check the samples for the presence and levels of residual chlorine using chlorine test 

papers.  If chlorine is present, calculate the amount of sodium sulfite solution needed 
as follows. 

 
10.8.2.1 Measure 100 ml of pH adjusted sample and add 1 ml of 1+1 acetic acid  
  (8.21), 1.0 ml of potassium iodide solution (8.22) and titrate with Na2SO3  

 (8.18) to the starch-iodide endpoint for residual chlorine and record the  
 volume. 

 
10.8.2.2 Add to the sample the relative volume of Na2SO3 solution determined  
  above, mix and after 10 to 20 minutes check sample for residual chlorine. 

 
Note: Excess Na2SO3 exerts an oxygen demand and reacts slowly with certain 
organic chloramine compounds. 

 
10.8.3 Prepare sample bottles by adding desired sample volume, and fill with dilution water 

approximately two-thirds full. Add 2 ml of seed to each bottle. Fill the bottle with dilution 
water. 

 
10.8.4 There should also be a duplicate dilution series for every twenty samples. 
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10.8.5 Determine dilutions for samples from previous history or from type of sample.  Dilutions 

should be planned so that a depletion of 2 mg/l and a residual DO of at least 1 mg/l are 
obtained.  A range of dilutions will be required to meet the criteria.  With well known 
samples, three dilutions may be used.  For unknowns, use a minimum of six dilutions as 
follows: 

 
Mls of Sample  Dilution % 

3.0  1.0 
5.0 Dilute to the neck 1.7 

                   10       + of BOD bottle =                   3.3 
50 with Dilution 16.7 
100 Water  33.3 
300  100 

 
NOTE: For dilutions greater than 1:100 make a primary dilution before making final 

dilution to the bottle. 
 

10.8.6 Read initial DO for each bottle immediately (within 30 minutes) after adding dilution 
water to each bottle (fill to neck so that stoppered bottle contains no air bubbles) and 
record in BOD log book. 

 
10.8.7 Cap bottles with plastic cap over glass stopper.  Place in incubator for 5 days at 20º +/-

1°C. 
 

10.8.8 After 5 d + 6h of incubation, read the final DO for each bottle and record results in the 
BOD logbook. 

 
10.9 CALCULATIONS 
 

10.9.1 Determine the seed correction by calculating the linear regression for the DO depletion  
 VS. the ml of seed used for the seed control bottles.  The slope of the line will be the  
 DO depletion per ml.  Since 2ml of seed are normally used, the seed correction should  
 be 2 times the slope.   

 
10.9.2 Calculate the BOD concentration in water samples as follows: 
 

5Day BOD Initial DO Final DO Seed Correction
Percent of Sample Used

=
− −( )  

 
              10.9.3 Calculate the average of appropriate results for each sample.  
             
 NOTE: The difference between the initial and the final DO should be 2.0 or greater for an 

accurate calculation.  In addition, the final DO should be 1.0 or greater.  If the final DO is 
less than 1.0, the value must be reported as greater than the largest value that would be 
obtained for that dilution factor. The final result must be the average of all dilutions that 
meet the above criteria. 
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10.10 PROCEDURES FOR WINKLER TITRATION FOR DO STANDARDIZATION. 
 

10.10.1 Winkler Titration is analyzed in duplicate.  To two 300 ml aliquots of dilution water, add  
 1 ml of MnSO4 solution followed by 1 ml of alkali-iodide-azide reagent.  Stopper the  
 bottle, making sure to exclude any air bubbles, and mix by inverting the bottle several  
 times.  Let settle until there is a clear supernatant in the top 2/3 of the bottle.   
 
10.10.2 Add 1.0 ml conc. sulfuric acid.  Restopper and mix until dissolution is complete. 

 
10.10.3 Titrate a volume corresponding to 200 ml original after correction for sample loss by  
 displacement with reagents with 0.025 M sodium thiosulfate solution to a light straw  
 color. 

 
10.10.4 Add a few drops of starch solution and continue titration to the first disappearance of  
 the blue color. 

 
10.10.5 If the end point is overrun, add a measured volume of the treated sample and again  
 titrate to the first disappearance of the blue color. 

 
10.10.6 Calculations-For titration of 200 ml sample,  

 
             1 ml of 0.025 M sodium thiosulfate = 1 mg DO/L. 
 
 Record the results in the BOD logbook and average results. 

 
Compare the results of the Winkler titration with the results of the DO meter for dilution                  

             water blank.  The results for each method should be within 10% of each other.  If they                         
             are not, do not continue with any analyses until the problem has been corrected. 
 

11.0 QUALITY ASSURANCE 
 

11.1 Winkler titration is to be done at least once per month for calibration of the DO meter.  This is 
recorded in the BOD logbook.  

 
11.2 An independent source standard should be analyzed at least every 6 months.  The results should 

be within the acceptance criteria provided by the manufacturer.  If the independent source standard 
does not meet acceptance criteria, corrective action must be taken to determine the source of the 
problem before sample analysis can continue.  

 
11.3 The seed correction standard must be analyzed with each batch and should have a result between 

0.6 mg/l and 1.0 mg/l.  
 

11.4 One dilution water blank must be analyzed with each batch and should have a result of 0.20 mg/l or 
less.  If not- suspect a contamination. Analyze the samples and footnote the associated samples 
accordingly.   

 
11.5 A glucose spike must be prepared and analyzed for every 20 samples or once per day, whichever is 

greater.    The glucose spike results should be evaluated against in-house generated limits of 198 
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+/- 30.5 mg/L.  If the glucose spike does not meet acceptance criteria corrective action must be 
taken to determine the source of the problem before sample analysis can continue.   Associated 
samples must be re-analyzed or the data footnoted.  

 
NOTE: If the quality control limits for any of the above points are not met, consult the laboratory 

manager before proceeding with the analysis. 
 

11.6 The seed control standards discussed above must be analyzed.  A plot of DO depletion, in 
milligrams per liter, versus milliliter of seed, should present a straight line for which the slope 
indicates DO depletion per milliliter of seed.  The DO axis intercept is oxygen depletion caused by 
the dilution water and should be less than 0.20 mg/L.   

 
11.7 Sample results showing large differences (>30%) between the high and low results should be 

monitored.  If a repeated pattern exists the problem should be investigated to identify the cause. 
 
11.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 

annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to either default limits or in-house control 
limits of 198 +/- 30.5 mg/L.  The standard deviation of the 4 replicate percent recoveries are 
compared to either ± 20 or to in-house limits once established.  If percent recovery or standard 
deviation criteria are not met, corrective action must be taken to bring the system back into control. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook application must be completed for all standard preparations.  All 

information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.4 The Accutest lot number must be cross-referenced on the standard vial/container. 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction.  

 
 

13.0 DATA REVIEW 
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13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

 14.1   A results page including positive results and/or RLs, units, methodology, preparation and/or  
        analysis dates, and data qualifiers are reported.  Additional quality control data including calibration  
        summaries, MS/duplicate percent recoveries and RPDs, blank spike recoveries, and method blank  
           results (as applicable to the method) may be reported upon request of the client.  Additionally, raw  
           data including any instrument printouts, laboratory logbooks, etc. may be reported to the client.  

 
 14.2   Data may be submitted to the client in a specified electronic format (EDD). 

 
 14.3   Data may be submitted to the client electronically as a PDF (e-hardcopy).  

 
 14.4   Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
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15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0  ADDITIONAL REFERENCES 
 

16.1 No additional references are required for this method.  
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN172-06 
 Pub Date: 11/13/1996 
 Rev Date: 10/2/13 
 Page 1 of 7 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

 
Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE:  IGNITIBILITY/FLASHPOINT 
 
TEST METHOD REFERENCE: SW846 1020A Rev. 3 December, 1996, Chapter 7/ ASTM 3278-96 (2011) 
 
REVISED SECTIONS: Updated method reference, revised 8.4, removed section 16 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method makes use of seta flash closed tester to determine the flash point of samples that have 
flash point between room temperature ( 77ºF) and 230ºF (110ºC).  The objective of the ignitability 
characteristic is to identify wastes that either present fire hazards under routine storage, disposal, 
and transportation or are capable of severely exacerbating a fire once started. 

 
1.2 Test Codes: IGN, FP 

 
1.3 Reporting Limits 

 
1.3.1 NA 

 
2.0 SUMMARY 
 

2.1 Sample is introduced directly into the tightly closed cup.  The temperature of the cup is sequentially 
increased and the test flame being applied at (9°F) intervals until a flash is observed. A true 
determination is then made using a fresh sample aliquot, starting the test at temperature of the last 
interval before the flash point of the material and making tests at increasing (1°F) intervals. 

 
3.0 METHOD DETECTION LIMIT 
 

3.1 NA 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.4 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.5 INSTRUMENT CHECK STANDARD – a solution of known flashpoint that can be used to verify that 
the instrument is functioning properly. 

 
4.6 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 

 
4.7 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.8 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESEVATION, AND HOLDING TIME 
 

6.1 Both soils and liquids should be kept under refrigeration at 4ºC ± 2°C until analysis. 
 
7.0 APPARATUS & MATERIALS 
 

7.1 Equipment 
 

7.1.1 Setaflash; ERDCO model 01SF 
 

7.1.1.1 A copy of maintenance guide of the manual is attached to this SOP.  All 
maintenance actions must be done under the supervision of laboratory manager or 
supervisor. 

 
7.1.1.2 The instrument thermometer must be calibrated annually by manufacturer. 

 
7.1.2 Butane fuel, refill container 
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7.1.3 Aluminum Cooling Block 
 

7.1.4 Barometer 
 

7.1.5 Graduated pipette 
 
8.0 STANDARDS & REAGENTS 
 

8.1 p-Xylene 
 

8.2 n-Butanol 
 

8.3 Mixture of ice and water  
 

8.4 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors 
may be utilized as necessary.  

 
9.0 INTERFERENCES 
 

9.1 NA 
 
10.0 PROCEDURE 
 

10.1 Preliminary Test    To prepare for the test, place the setaflash under a hood with the exhaust fan off.  
Make sure to remove all sources of ignition away from the instrument.  Unlock the lid/shutter.  
Thoroughly clean sample well (cup), lid/shutter and rubber gasket.  Inspect the rubber gas tubing for 
any damages resulting in a gas leak. 

 
10.2 Remove the instrument recharge valve cover by turning counter clockwise.  Fill the              

instrument with butane gas by pressing the refill container nozzle firmly into gas charging valve.  
Spray back indicates that filling is complete.  Replace recharge valve cover and ventilate the area 
allowing excess fuel to evaporate by turning on the exhaust for 1 minute. 

 
10.3 Plug in the power cord (make sure the power switch on instrument is set at off position).   Turn the 

temperature dial fully clockwise causing the indicator to glow. 
 

10.4 Place 2 ml of sample (liquids) or enough to cover the bottom of sample cup with a thin layer of 
sample (solids) and close the lid tightly. 

 
10.5 Open the integral gas tank on/off valve and light pilot/test flame.  Adjust the gas regulator   gear for 

proper pilot/test flame size.  The pilot flame is to be at a minimum size to automatically relight test 
flame.  Adjust test flame size with the pinch valve to match the 0.157 inch (4 mm) diameter gauge 
ring on the lid and shutter. 
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10.6 Turn on the instrument primary power switch.  Slowly and uniformly open and close slide completely 

over a period of 2½ seconds while watching for a flash every (9°F). 
 

10.7 The material has flashed if a comparatively large blue flame appears and propagates over the 
surface of the sample.  Sporadically, when near the actual flash point temperature, application of 
the test flame may give rise to a blue halo (circular band); this should be ignored.  It is at a 
temperature below the actual flash point. 

 
10.8 Record the temperature of flash point and close the integral gas tank on/off valve.  Set the power 

switch to off. 
 
NOTE: 
                      Always continue the test 9ºF beyond the flash point to ensure the actual                   
                      flash point temperature. Once a sample has flashed, the test is terminated       
                      and a fresh sample must be used for each successive test.  To prepare for     
                      the next test, unlock the lid and shutter.  Clean the cup with paper tissues        
                      and clean the lid and shutter. 
 
NOTE: 
                     It is important to control the rate of heating because of the low thermal                       
                     conductivity of certain materials.  For samples with low flash points, heating  
                     rate should be slower.  This allows the vapor above the test sample and the      
                     test sample itself to be at about the same temperature of the sample cup.  (e.g., p- 
                     xylene check standard) 
 
10.9 If the material does not flash, repeat the test with a fresh aliquot one more time and             
             record. If a flash is observed, follow section 10.10. 
 
10.10 After establishing the approximate flash point and using a temperature (9°F)   
             lower than the temperature observed in preliminary  step, repeat the test with a fresh                      
             aliquot. Increase the temperature at a rate of every (1°F) within 1 minute and  
             test for flash at those intervals. Record and repeat the test one more time or until the           
             replicate determinations are not more than ( 2°F) apart. Report the mean of   
             the duplicate determination to the nearest (1°F). 
 
10.11 Determine the corrected flash point with the barometric pressure. Correct flash point temperature by 

means of the following equation:  
 
               Corrected Flash point = F + 0.42 (101.3 – P)  
 

  Where: 
 
  F= Observed Flash Point Deg F 

                                        P= Ambient Barometric Pressure 
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10.12      If a sample yields a positive result for flashpoint an additional test is performed to determine if the     
              sample can sustain a flame in open air. 
 

10.12.1 A small aliquot of the sample is placed on a piece of aluminum foil.  A flame is applied to the 
sample, and the sustained flame or lack of a sustained flame is recorded in the run log (in 
comment section).  

 
11.0 DATA REVIEW 
 

11.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
11.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
11.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
11.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification 

 
12.0 QUALITY ASSURANCE 
 

12.1 P-Xylene check standard.  A sample of p-Xylene must be analyzed in duplicate for every batch of 
20 samples or on each analysis day, whichever is more frequent.  The true value for p-Xylene is 
81°F and the acceptable range is from 79°F to 83°F.  If the p-xylene flash point is not in this range, 
do not proceed with the analysis of any samples.  Check with laboratory supervisor for further 
instructions. An additional reference standard, n-butanol may be used to check the accuracy. The 
accepted range for flash point for n-Butanol is 98 deg F +/- 1.5 Deg F. 

 
12.2 Duplicate.  A duplicate must be analyzed for every batch of 20 samples.  The acceptance limit is 20 

RPD.   If the duplicate results exceed 20 RPD non-homogeneity is assumed.  
 

12.3 Method blank.  Analyze an aliquot of DI water for liquid samples, and sand for soils.  No flash 
should be observed.  If a flash is observed the cup may need to be cleaned.  No samples may be 
analyzed until a satisfactory method blank is observed.  

 
12.4 All flash point results must be corrected for barometric pressure. 

 
12.5 Samples that flash at ambient temperature are reported as <77°F. 
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IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

 
12.6 The Setaflash thermometer is calibrated annually by the manufacturer.  QA maintains the calibration 

documentation.  
 

12.7  A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates are analyzed using the same procedures and conditions for sample analysis.  
The standard deviation of the 4 replicate percent recoveries are compared to either ±20 or to in-
house limits once established.  If standard deviation criteria are not met, corrective action must be 
taken to bring the system back into control. 

 
13.0 DOCUMENTATION 
 

13.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
13.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

 
13.3 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 
14.0 REPORTING 
 

14.1 A results page including results units, methodology, dates of analysis, and any data qualifiers are 
reported.  Additional quality control data including duplicate results may be reported upon request of 
the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client as a PDF (e-hardcopy).  

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 
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IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
16.0 ADDITIONAL REFERENCES 
 

16.1 None 
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Lab Manager: Brad Madadian 
QA Officer: Robert Treggiari 

 
TITLE:                   CHEMICAL OXYGEN DEMAND  
  
TEST METHOD REFERENCE: Method 5220C, Standard Methods for the Examination of Water and Wastewater, 21th                       
                                                      Edition 2005,  
 
REVISED SECTIONS:  Section 8.0 notation 
 
1.0 SCOPE AND APPLICATION 
 

1.1      This method is used as a measure of the organic matter content of a sample that is susceptible to oxidation       
             by a strong  chemical oxidant. This procedure is written to incorporate the use of both the low level and             
            mid- level Hach COD kits. 
 
1.1       This method is applicable to surface water, and saline waters, domestic and industrial waste. Modified                          
             version of this test could be utilized for measuring COD in solids.  

 
1.2        Test code: COD 
 

1.0 SUMMARY 
 

1.2 A sample is refluxed for 2 hours in a strong acid solution with a known excess of potassium 
dichromate(K2Cr2O7). After digestion, the remaining unreduced K2Cr2O7 is titrated with ferrous 
ammonium sulfate to determine the amount of K2Cr2O7 consumed and the oxidizable organic matter is 
calculated in terms of oxygen equivalent. 

 
10.0     METHOD REPORTING AND DETECTION LIMIT 
 

10.2 The reporting limit for this analysis is 20 Mg/L for waters, and 100 Mg/Kg for soils. 
 
10.3 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual analyte 

that meets the method qualitative identification criteria. 
 

10.4 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample dilutions if 
needed, which may cause MDL variations from sample to sample. 

 
10.5 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the same 

procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of the replicate 
concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are 
analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDLs are determined 
initially (prior to analysis), on an annual basis, and after major maintenance to equipment. MDL data is 
archived with Quality Assurance.  Refer to the most recent study for current MDLs.  Refer to the SOP for MDLs 
(MQA245) for additional detail regarding MDL study procedures.  

 
 
 
11.0    DEFINITION 
 

11.2 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
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11.3 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of samples in 
a group is greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 samples for 
certain methods) or less will all be handled as a separate batch. 

 
11.4 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 

source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
11.5 EXTERNAL CHECK STANDARD -  The external check standard that is used to verify the accuracy of the 

calibration standards.  An external check must be run with each analytical batch.  The laboratory should initially 
assess laboratory performance of a check standard using the control limits generated by the external check 
supplier.  Refer to the quality control section for each SOP.  If the external check is outside of the control limits 
for a given parameter, all samples must be reanalyzed for that parameter after the problem has been resolved. 

 
11.6 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 

identified by a unique sample number. 
 

11.7 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis.  

11.8 INTERFERENTS – substances which affect the analysis for the element of interest.  
 

11.9 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of 
this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase (liquid or 
solid).  

11.10 MATRIX DUPLICATE - a second aliquot of the original sample prepared and analyzed in order to 
determine the precision of the method. 

 
11.11 MATRIX SPIKE- aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of the 
method for the matrix by measuring recovery. 

 
11.12 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the relative 

percent difference is based on the mean of the two values, and is reported as an absolute value, i.e., always 
expressed as a positive number or zero. 

 
11.13 REAGENT WATER - water in which an interferant is not observed at or above the minimum quantitation 

limit of the parameters of interest. Accutest uses deionized water (municipal water which passes through 
Accutest’s DI treatment system). 

 
5.0        HEALTH AND SAFETY 
 

5.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories                                           
                     Chemical Hygiene Plan, which includes the use of lab coat and safety glasses. In addition, all           
                     acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids  
                     contact any part of the body, flush with water and contact the supervisor. 
 
10.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

10.4 Aqueous samples must be  preserved with H2SO4 to pH less than 2, and stored at 4 Deg. C. 
10.5 Soil samples must be stored at 4°C ± 2°C. 
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10.6  All samples must be analyzed within 28 days from sampling date. 
 
 

 
11.0      APPARATUS AND MATERIALS 
 

11.4 Heating block 
11.5 Microburette with a teflon stopcock 
11.6 Magnetic stirrer; stirbars. 
11.7 Pipettes, class A. 
11.8 Volumetric flasks, class A. 

 
12.0    STANDARDS AND REAGENTS 
 

NOTE: All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include Fisher 
Scientific, VWR, Accustandard, Absolute Standards, Supelco, Chemservices, Ultra, and ERA.   Additional 
vendors may be utilized as necessary.  

 
 
                       8.1 Hach Test Kit Reagents, Low Level (0.00 - 150 mg/L): 
 
  8.1.1  Standard Potassium Dichromate Digestion Solution, 0.025 N (0.00417M):  Add to about 

500 ml water 1.2259 g of potassium dichromate, primary standard grade, previously dried 
at 103�C for 2 hr..  Dissolve, cool to room temperature, and dilute to 1000 ml.  Note:  
This solution is to be used for standardization of the FAS only and should not be used as 
a digestion reagent 

 
  8.1.2  Sulfuric Acid, Concentrated 
 
  8.1.3  Ferroin Indicator Solution:  Dissolve 1.485 g of 1,10 phenanthroline monohydrate and 695 

mg of FeSO4�7H2O in water and dilute to 100 ml.  This indicator solution may also be 
purchased already prepared. 

 
  8.1.4  Hach prepared digestion tubes containing pre-made and pre-measured reagents.  The 

pre-made reagents include the catalysts and chloride compensator. 
 
  8.1.5  Standard Ferrous Ammonium Sulfate Titrant (FAS), approximately 0.0125 N:  Dissolve 

4.90 g Fe(NH4)2(SO4)2�6H2O in water.  Add 20 ml concentrated sulfuric acid, cool, and 
dilute to 1000 ml.  Standardize solution daily against standard potassium dichromate 
solution. 

 
1.1.1              Potassium Hydrogen Phthalate (KHP) Stock Standard: Weigh 4.250 g (previously dried                    
                           at 120�C to a constant weight) of potassium hydrogen phthalate and dilute to 500 ml  
                           with DI water.  This solution has a theoretical COD of 10,000 mg of oxygen per l of  
                            solution.  This solution is stable when refrigerated for up to 3 months in the absence of                  
                            visible biological growth. 
 
1.1.2              1000ppm KHP solution,  Dilute 10ml of 10000ppm solution (8.1.6) to 100ml of DI water. 
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  8.1.8  Potassium Hydrogen Phthalate Calibration Standards.  With each batch of low level 

samples that are digested, check standards at the levels of 20 and 50 mg/l should be 
prepared.  The calibration standards can be made as shown below. 

 
                  ml of 1000 mg/l                 Final Volume (ml)               Final Conc. Mg/l 

         5.0                                     100            50.0 
1.0 100           20.0 

 
 8.2 Hach Test Kit Reagents, Mid Level (0.00 - 1500 mg/L): 
 
  8.2.1  Standard Potassium Dichromate Digestion Solution, 0.25 N (0.0417M):  Add to about 500 

ml water 12.259 g of potassium dichromate, primary standard grade, previously dried at 
103 Deg C for 2 hr..  Dissolve, cool to room temperature, and dilute to 1000 ml.  Note:  
This solution is to be used for standardization of the FAS only and should not be used as 
a digestion reagent 

 
  8.2.2  Sulfuric Acid, Concentrated 
 
  8.2.3  Ferroin Indicator Solution:  Dissolve 1.485 g of 1,10 phenanthroline monohydrate and 695 

mg of FeSO4�7H2O in water and dilute to 100 ml.  This indicator solution may also be 
purchased already prepared. 

 
  8.2.4  Hach prepared digestion tubes containing pre-made and pre-measured reagents.  The 

pre-made reagents include the catalysts and chloride compensator. 
 
  8.2.5  Standard Ferrous Ammonium Sulfate Titrant (FAS), approximately 0.125 N: Dissolve 49.0 

g Fe(NH4)2(SO4)2�6H2O in water.  Add 20 ml concentrated sulfuric acid, cool, and dilute 
to 1000 ml.  Standardize solution daily against standard potassium dichromate solution. 

 
  8.2.6  Potassium Hydrogen Phthalate (KPH) Stock Standard: Weigh 4.250 g (previously dried 

at 120�C to a constant weight) of potassium hydrogen phthalate and dilute to 500 ml with 
DI water.  This solution has a theoretical COD of 10,000 mg of oxygen per l of solution.  
This solution is stable when refrigerated for up to 3 months in the absence of visible 
biological growth. 

 
1.1.1 With each batch of high level samples that are digested, check standards at the levels of          
                           150 and 750 mg/l must be prepared.   

 
    ml of 10000 Mg/l        Final Vol.(ml)  Final Conc. Mg/l    
                                             
                                                         1.50                               100                                         150 
       7.50   100                                   750 
 
13.0 INTERFERENCES 
 

13.4 Positive interferences can be caused by the oxidation of reduced inorganic species such as ferrous iron, 
sulfide, and manganous manganese.  Nitrite can also cause interferences, but nitrite levels in samples are 
generally low and this is normally an insignificant interference.  Negative interferences can be caused by 
volatile straight-chain aliphatic compounds that are not oxidized to any appreciable extent.  The use of 
mercuric sulfate and silver sulfate can improve the oxidation of the straight chain aliphatics.  In addition, this 
method should not be used for samples containing more than 20000 mg/l of chloride. 
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14.0 PROCEDURE 
 
 
                      Below is a step by step procedure for the analysis of samples for COD. Use the automated spreadsheet for  
                      documentation, and calculations of Standardization, and the analysis. This application can be found on                  
                      server. 
 
 
          10.1   COD DIGESTION PROCEDURE 
 
           Below is a step-by-step procedure to digest the samples before titrating them for determination of COD. 
 
            The low level Hach kit should initially be used for most sample analysis, unless the sample has a history of a 

higher COD level.  If you are preparing a dilution for the mid-level kit, make sure that the dilution will yield a 
result above the 50 mg/L level.  For emergency or rush samples, it is suggested that digestions be done 
with both the high and the low level kits. 

 
 10.2 Low Level Hach kit digestion procedure: 
 
 CAUTION: When adding sample aliquots to the reagent vials, always add them along the side of the tube, 

such it forms a layer on top of the reagent mix.  This must be performed in a hood with appropriate 
protective gear.  After the sample aliquot has been added, cap the tube, verify the cap is tight, and 
invert the sample.  This must be performed behind the hood sash.  Verify the cap seal is not 
leaking.  Invert the sample two more times and place in the digestion block.  Do not use any tubes 
that do not seal or are cracked.  CAUTION: The sample/reagent mix will be very hot. 

 
1.1.1  Pipette 2.0 mL of liquid sample into the pre-prepared Hach digestion tubes (0 - 150 mg/L).  If the sample                    
              is solid, stir the sample well and then add 0.40 g of sample to the digestion tube, along with 2.0 ml of             
              water.  Prepare one duplicate and one matrix spike for each set of 20 samples.  Prepare two blanks with  
              2.0 ml of water each.  An external check standard should also be prepared with each batch.  A 20 and a      
              50 mg/L standard should also be prepared.  Make sure that each of the tubes is clearly labeled. 

 
   Note:     Larger dilutions will be required for most solid samples and in most cases they will be run 

using the mid-level Hach kit.  Water samples that require dilution should also be analyzed 
using the mid-level kit. 

  
1.1.2  Place capped tubes in a block digester preheated to 150 Deg. C and reflux for 2 hours.  Cool to room                         
             temperature and place the vessels in a test tube rack. 

   
Note:  If samples turn green either prior to digestion or within the first 15 minutes of digestion a 
dilution (using DI water) should be prepared.  

 
 10.3 Mid Level Hach kit digestion procedure: 
 

1.1.1 Pipette 2.0 mL of liquid sample into the pre-prepared Hach digestion tubes (50 - 1500 mg/L).  If the  
            sample is solid, stir the   sample well and then add 0.40 g of sample to the digestion tube, along with 2.0      
            ml of water.  Prepare one duplicate and one matrix spike for each set of 20 samples.  Prepare two blanks       
            with 2.0 ml of water each.  An external check standard should also be prepared with each batch. A 150                         
            and a 750 mg/L standard should also be prepared.   Make sure that each of the tubes is clearly labeled. 

 
    Note: Larger dilutions will be required for most  solid samples. 
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1.1.2  Place capped tubes in a block digester preheated to 150�C and reflux for 2 hours.  Cool to room  
            temperature and place the vessels in a test tube rack. 

 
              10.4     COD TITRATION PROCEDURE 
 
              Below is a step-by-step procedure for the titration of samples for the determination of COD.  This                      
                           procedure is shown for both the low and the mid-level Hach COD kits. 
 

1.1.1 Low Level Hach Kit. If you are using the low level Hach kit (0 - 150 mg/L), pipette 2.00 mL of Potassium 
Dichromate solution, 0.025 N (0.00417 M), into two clean empty vials.  Add 3 mL of sulfuric acid to each of 
the vials and swirl gently to mix, cool.  Add a drop of Ferrion Indicator Solution and titrate with the FAS 
standard solution, 0.0125 N, until the color changes from greenish-blue to orange-brown.  Make sure that 
the sample is continuously stirred during the titration.  Record the number of ml used.  Calculate the 
molarity of the FAS solution using the following equation: 

 
    
 
  
                   Molarity of FAS solution =          Volume of 0.00417 M dichromate digestion solution, ml    X 0.025 
                                                                                         Volume of FAS solution,ml 
 
   
 
  The molarity to be used for the final calculations should be the average of the molarity calculated for each 

of the undigested blanks.  Record the standardization data on the top of the COD analysis form as 
indicated. 

 
 10.4.2       Titrate each of the digested samples and blanks as follows:  Take the digested sample or 

blank and add a small Teflon coated stir bar.  Add 1 to 2 drops of ferrion indicator and stir 
rapidly on a magnetic stirrer while titrating with the standardized FAS solution from a 
burette.  As in the FAS standardization, the end point is reached when there is a sharp 
color change from blue-green to reddish brown.  Again, this color change is not 
permanent and the blue-green color may quickly reappear.  Record the starting and 
ending volumes of FAS solution on the COD analysis form as indicated. 

 
    Note:  The molarity of the FAS solution decreases over time and more FAS will be 

required to titrate the calibration blanks as the FAS solution ages. 
 
 10.5 Mid Level Hach Kit 
 

1.1.1 If you are using the mid level Hach kit (0.00 -1500 mg/L), pipette 2.00 mL of Potassium           
                      Dichromate solution, 0.25 N (0.0417 M), into two clean empty vials.  Add 3 mL of sulfuric                         
                      acid to each of the vials and swirl gently to mix.  Add a drop of Ferrion Indicator Solution and           
                      titrate with the FAS standard solution, 0.125 N, until the color changes from greenish-blue   
                      to orange-brown.  Make sure that the sample is continuously stirred during the titration.    
                      Record the number of ml used.  Calculate the molarity of the FAS solution using the   
                      following equation: 

 
 
    Note:  The calculation used is dependent upon the molarity of the dichromate solution 

used.  The factor applied should be equal to 6 times the molarity of the dichromate 
solution. 



                ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
  FN: MGN099-05 
 Pub Date 06/03/98 
 Rev Date: 04/04/13 
 Page 7 of 10 
 
 
 
                  Molarity of FAS Solution=                  Volume of 0.0417 M dichromate digestion solution, ml     X   0.25 
                                                                                     Volume of FAS solution, ml 
 
           
  The molarity to be used for the final calculations should be the average of the molarity calculated for each 

of the undigested blanks.  Record the standardization data on the top of the COD analysis form as     
                            indicated. 
 
  10.5.2  Titrate each of the digested samples and blanks as follows:  Take the digested sample or 

blank and add a small Teflon coated stir bar.  Add 1 drop of ferrion indicator and stir 
rapidly on a magnetic stirrer while titrating with the standardized FAS solution from a 
burette.  As in the FAS standardization, the end point is reached when there is a sharp 
color change from blue-green to reddish brown.  Again, this color change is not 
permanent and the blue-green color may quickly reappear.  Record the starting and 
ending volumes of FAS solution on the COD analysis form as indicated. 

 
    Note:  The molarity of the FAS solution decreases over time and more FAS will be 

required to titrate the calibration blanks as the FAS solution ages. 
 

 
11.0        QUALITY ASSURANCE 

 
1.1 Below is a summary of the quality control requirements for this method. Make sure to check with       
            laboratory supervisor or manager for any additional client specific quality control requirements. 
 
1.2 Calibration Standards.  The laboratory must digest and analyze a 20 ppm and 50 ppm calibration 

standards for low level kits or (150 ppm and 750 ppm standards for mid level kits, when used) with each 
batch of 20 or less samples.   The 20 ppm standard results must be within ± 30% recovery.  The 50 ppm , 
150 ppm,and 750 ppm standard results must be within ± 10% recovery. If this criteria is not met corrective 
action must be taken and the problem resolved (as indicated by passing calibration standards) prior to 
sample analysis. 

 
1.3 Method Blank. The laboratory must analyze a method blank with each set of samples. A minimum of     

one method blank is required for every 20 samples.  The method blank must contain the analyte at less than 
the reporting limit (1/2 the RL for some clients). If the method blank contains an analyte level over that limit 
the problem must be identified and corrected prior to sample analysis.  

 
1.4 Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. The 

relative percent difference (RPD) between the duplicate sample and the original should be assessed. The 
Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                        The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                        the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                        results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                        times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                        to be in control. 
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1.5 Matrix spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 20 samples. 
The spike recovery should be assessed using in house limits. Until these limits can be generated, default 
limits of 75-125 % recovery should be applied. If a matrix recovery is out of control, then the recovery 
should be flagged with the appropriate footnote. If a matrix spike amount is less than one fourth of the 
sample amount, then the sample can be assessed against the control limits and should be footnoted to that 
effect. 

                                                          ( Matrix Spike Result – Original Result )  x 100 
                                                                                  Amount of Spike               
                                                                  

1.6 Spike Blank. The laboratory must analyze a spike blank with each set of samples. A minimum of one spike 
blank is required for every 20 samples. The net recovery should be within 20 percent of the true value. If the 
spike blank is outside of this range, the problem must be identified and corrected before sample analysis 
can proceed.  

 
1.7 External Standard.  An external standard is analyzed with each analytical batch.  The net recovery should 

be within 10% of the true value (if the external is prepared in house) or within the manufacturer’s 
acceptance criteria if purchased from an outside vendor.  If the external is outside this range, the problem 
must be identified and corrected before sample analysis can proceed.  

 
1.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual 

basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for 
continued DOC), and if any significant changes have been made to the instrument.  In general, 4 replicates 
or blank spikes are analyzed using the same procedures and conditions for sample analysis.  The mean 
percent recovery is compared to the spike blank control limits of 20%.  The standard deviation (of the 
percent recovery of the 4 spike blanks) is compared to the control limit of 20.  If percent recovery or 
standard deviation criteria are not met, corrective action must be taken to bring the system back into 
control.  The P&A study replicates must be prepared from a source independent from the calibration 
standards.  

 
1.9 Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance 

(blank spike/ matrix spike recoveries and matrix duplicate RPDs). 
 
12.0      DOCUMENTATION 
 

1.1 The Standard preparation log application must be completed for all standard preparations. All information 
requested must be completed. 

 
1.2 The Accutest lot number must be cross-referenced on the standard vial/container.  

 
1.3 Any comments or observations concerning the sample that may influence the analytical procedure. 

 
1.4 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of corrections must appear next to the correction. 
 

1.5  All laboratory logs must be reviewed and initialed or signed by the lab manager. 
 

13.0     DATA REVIEW 
 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 



                ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
  FN: MGN099-05 
 Pub Date 06/03/98 
 Rev Date: 04/04/13 
 Page 9 of 10 
 

 
1.1 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
  
1.2 The laboratory director performs a full tertiary review of the data package following its assembly.  This review 

includes an evaluation of QC data against acceptance criteria and a check of the data package contents to 
assure that all analytical requirements and specifications were executed. 

 
1.3 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification. 

 
1.0 DATA REPORTING 
 

1.1 A results page including positive results and/or RLs, units, methodology, analysis dates, and data 
qualifiers are reported.  Additional quality control data including matrix duplicate RPDs, matrix 
spike recovery, blank spike and method blank results may be reported upon request of the client. 

 
1.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
1.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

2.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

1.3 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
1.4  Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
1.3.1 Non-Hazardous aqueous wastes 
1.3.2 Hazardous aqueous wastes 
1.3.3 Chlorinated organic solvents 
1.3.4 Non-chlorinated organic solvents 
1.3.5 Hazardous solid wastes 
1.3.6 Non-hazardous solid wastes 
1.3.7 Microbiological waste 
 

3.0 METHOD PERFORMANCE 
 

1.3 Method performance is evaluated by the annual QC limits (control charts) generated by QA, and 
the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.8 for QC limits.  
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4.0 ADDITIONAL REFERENCES 
 

14.1 No additional references are required for this method. 
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE: PH FOR AQUEOUS, LIQUIDS, SOILS 
 
TEST METHOD REFERENCES: SW846 9045D (Rev 4, November 2004), SW846 9040C (Rev 3, November 

2004), EPA 150.1, SM21 4500-H B,   
 
REVISED SECTIONS: 6.2, 10.2.1, 10.2.2 
 
1.0 SCOPE & APPLICATION 
 

1.1 This SOP is used to measure the pH of drinking water, surface, domestic and industrial wastes, 
liquids (SM21 4500-H B, SW846 9040C, EPA 150.1) and solid wastes(SW 846 9045D) .  For solid 
wastes, if an aqueous phase is present, it must be less than 20% of the total volume of the waste,   
(then method SW846 9045D should be used).  If greater than 20% of the volume is aqueous, (then 
method SW846 9040C).  

 
1.2 Test Code:  PH 

 
1.3 Reporting Limit:  0-14 S.U 

 
2.0 SUMMARY 
 

2.1 Solids- The sample is mixed with reagent water and then the pH  is determined electrometrically using 
a combination electrode or a separate pH and reference electrode.  The pH meter is calibrated before 
analysis using a series of standard buffer solutions. 

 
2.2  Liquids- The sample is mixed and then pH is determined as above.  

 
3.0 METHOD REPORTING AND DETECTION LIMIT 
 

3.1 Not applicable to this method   
 
4.0 DEFINITIONS 

 
4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 

analysis. 
 

4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 



ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN029-09 

 Pub Date: 3/23/10 
 Rev Date: 10/26/11 
 Page 2 of 7 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

4.3 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 
known standards.  

 
4.4 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.5 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.9 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.10 REAGENT WATER - water in which an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
4.11 SOIL - used herein synonymously with soil/sediment and sediment. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 The sample should be stored at 40 C ± 2° C.  No preservatives should be added to samples to be 
analyzed for pH. 

 
6.2 All samples should be analyzed as soon as possible after sample collection (within 15 minutes of 

sampling).  
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7.0 APPARATUS  AND MATERIALS 
 

7.1 pH meter with means for temperature compensation. 
 

7.2 pH  electrode. 
 

7.3 Magnetic stir plate and stirring bars. 
 

7.4 Graduated plastic or glass beakers. 
 

7.5 Balance, capable of reading to one place past the decimal.  The calibration on the balance must be 
checked each day before use.   

 
8.0 STANDARDS & REAGENTS 
 

8.1 pH buffer solutions at pH 4, 7, and 10.  Buffer solutions are commercially available and can be 
purchased from a number of different vendors. 

 
8.2 pH buffer solutions at pH 2 and 12 or whatever is available at these ranges (i.e. 12.45).  These 

buffers should be used when the samples have a pH of less than 4 or greater than 10.  These buffer 
solutions are also commercially available. 

 
8.3 Deionized water 

 
8.4 All applicable standard/reagent preparation information, including vendor, lot number, date of 

preparation, expiration date, calculations, and initials must be entered in the appropriate 
standard/reagent preparation logbook.   Vendors typically used by Accutest include Fisher 
Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may 
be utilized as necessary.  

 
9.0 INTERFERENCES 
 

9.1 High levels of sodium can cause interferences when pH levels are > 10.  The sodium error can be 
reduced by using a low-sodium-error electrode.  Strong acid solutions, with a true pH of < 1, may 
give incorrectly high pH measurements. 

 
9.2 Coatings of oily material or particulate matter can impair electrode response.  These coatings can 

usually be removed by gentle wiping or detergent washing.  An additional treatment with 1:10 
hydrochloric acid may be necessary to remove any remaining film. 

 
9.3 Temperature can also affect the final pH readings.  The pH meter should have temperature 

compensation, which will account for changes in the electrode output at various temperatures. 
 
10.0 PROCEDURE 
 

10.1 Below is the procedure to be followed for the analysis of soil (solid waste) and aqueous samples for pH. 
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10.1.1 Solids- Weigh out 20.0 g of each sample and add 20 mL of deionized water.  If the sample is 
hygroscopic (i.e. absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

 
Note:  If sample temperature differs by more than 2°C from buffer solution, the measured pH 
value must be corrected. 

 
10.1.2 Stir the sample on a stirring plate continuously for 5 minutes and then let the sample stand 

until the solids have settled to the bottom of the beaker (1 hour).  If the solids do not settle out, 
then the sample may be filtered or centrifuge before analysis. While the samples are settling, 
the pH meter should be calibrated.  

 
NOTE:  If the supernatant contains oil and water, then decant off the oily phase and measure 
the pH of the aqueous phase. 

 
10.1.3 Aqueous - Let the sample stand in the bottle, to come to room temperature. Stir a 50 ml 

aliquot of sample, pH meter should be calibrated. Stir gently to insure homogeneity and to 
minimize carbon dioxide entertainment. 

 
                                 Note:  If sample temperature differs by more than 2°C from buffer solution, the                            
                                            measured pH value must be corrected. 
 

10.2 Calibration / Analysis  
 

10.2.1 Turn on the pH meter and allow it to warm up.  Gather all standards and allow them to 
come to room temperature.  

 
10.2.2 Following the manufacturer’s instructions, calibrate the meter daily using the 3 different buffer 

solutions that bracket the expected pH of the samples, and are approximately 3 pH units 
apart.  Normally pH 4, 7 and pH 10 buffer solutions are used.  Record the date and time. 

  
10.2.3 After the calibration is completed, read back a second set of buffer solutions.  Record the 

results of each analysis on the pH Calibration log book.  If the buffers are not within 0.05 
pH units, then recalibrate the meter.  

 
10.2.4 After the meter is calibrated, analyze the samples. 

 
10.2.4.1 Analyze soil and solid waste samples by placing the pH electrode in each sample 

so the glass electrode will be immersed just deep enough into the clear supernatant 
and recording the pH value of the solution. Make sure to rinse the electrode well with 
DI water between samples. Record sample pH and temperature.  

 
10.2.4.2 Analyze aqueous samples by placing the pH electrode in each sample, stir gently to 

insure homogeneity. Record the pH and temperature. Repeat measurement on 
successive aliquots of sample until values differ by less than 0.10 PH units. If within 
0.10, average the results, and report. At a minimum, read a bracketing buffer 
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solution after every 10 samples.   If the buffer is not within these limits, then the 
meter should be recalibrated and the samples reanalyzed. 

 
10.2.5 Record both the pH value and the temperature for all buffer and sample measurements.  

Make sure to record the pH to 2 places past the decimal  
 
Note:  If the sample temperature does not differ by more than 2 deg C from the buffer solutions, 
then the measured pH does not have to be corrected for temperature compensation. If the 
temperature differs by more than 2 deg C the PH value must be manually corrected in the following 
sequence of key presses and the corrected PH value will be displayed. 

 
  Key press/Action                                                                Prompt        
1st- settemp.                                                                           Enter Value 
(temp .of sample, i.e. 23 C) yes                                            Man. temp.(23C) PH (corrected PH  
                                                                                               will display) 
 
Note:  A buffer check at 2 or 12 is required if the samples are outside of the range of 4 to 10.   

 
10.2.6 The sample must be measured at 24ºC to 26ºC if the pH of the sample is above 12.0. 
10.2.7 Store the electrode in pH 4 buffer. 

 
11.0 QUALITY ASSURANCE 
 

11.1 At least 2 pH buffer solutions bracketing the range of the samples must be analyzed each time the 
meter is calibrated, or at a minimum of once per day each day that the meter is used.  Criteria for a 
passing check are 0.05 pH units.  

 
11.2 A buffer check at 2 or 12 is required if the samples are outside of the range of 4 to 10. 

 
11.3 One duplicate should be analyzed for every 20 samples, or one per batch, whichever is more frequent.  

This quality control point should be evaluated using Accutest's in house quality control limits. If no 
quality control limits are available, default limits of + 5 percent should be applied.  

 
11.4 Quality control data are generated at least on an annual basis by QA using an in-house program.  

Duplicate data are pooled for the previous year (or other specified time frame) and the data is 
processed and evaluated by QA.  The annual QC data is filed with QA. 

 
12.0 DOCUMENTATION 
 

12.1 All analytical work should be documented in the pH aqueous or soil log books.  All reagent preparation 
information should be written in the reagent preparation log.  Lot numbers of purchased reagents 
should be recorded on the analytical worksheet.  The analyst should sign and date the worksheet. 

 
12.2 All calibration information must also be recorded in the pH calibration logs provided by each pH meter. 

 
12.3 The temperature of the samples and buffers must be recorded for each pH measurement.  
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12.4 All pH measurements should be recorded to 2 places past the decimal.   
 

12.5 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction 

 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification 

 
14.0 DATA  REPORTING 
 

14.1 A results page including results, units, methodology and analysis, and data qualifiers are reported.  
Additional quality control data including duplicate RPDs may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD) orPDF (e-hardcopy). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
 
14.4 Procedures for handling non-conforming data. 

 
14.4.1 If quality control data does not meet criteria the non-conformance must be discussed in a 

case narrative and footnoted on the applicable quality control report summary. 
 
14.4.2 If preservation or holding time criteria is not met and the samples are analyzed the result 

page must be footnoted with this information, and the non-conformance must be discussed 
in a case narrative or other suitable communication (telephone conversation log or email).  
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Client notification documentation should be included with the data (telephone conversation 
log, fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
 
16.0 ADDITIONAL REFERENCES 

 
16.1 No additional references are required for this method. 
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Lab Manager: Brad Madadian 

QA Officer: Robert Treggiari 
 
TITLE:    AUTOMATED CYANIDE ANALYSIS. (Lachat ) 
 
TEST METHOD REFERENCE: EPA 335.4, SW846 9012B (Rev 2, November 2004) Mod. 
 
REVISED SECTIONS: added section 8.0 notation; added 11.4; reordered section 11 
 
1.0 SCOPE AND APPLICATION 
 

1.1 These methods are applicable to the determination of cyanide in drinking water, waste and surface water, 
domestic and industrial wastes, and solids. 

 
1.2 Test code: Cn 

 
1.3 The Reporting (RL) is based on the lowest calibration standard. RL'S may vary depending on matrix 

difficulties and sample volumes or weight and percent moisture. 
 

2.0 SUMMARY 
 

2.1 Cyanide is released from Cyanide complexes through distillation (refer to distillation SOPS).  It then reacts 
with Chloramine-T to form Cyanogen Chloride which combines with Pyridine and Barbituric Acid which is 
measured at 570 nm. 

 
3.0     REPORTING AND METHOD DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on matrix 
difficulties, sample volumes or weights, and percent moisture.  Detected concentrations below this 
concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual analyte that 

meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample dilutions if 
needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the same 

procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of the replicate 
concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are 
analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDLs are determined 
initially (prior to analysis), on an annual basis, and after major maintenance to equipment. MDL data is 
archived with Quality Assurance.  Refer to the most recent study for current MDLs.  Refer to the SOP for MDLs 
(MQA245) for additional detail regarding MDL study procedures.  

 
3.5 Current MDLs may be entered into the LIMS, and may be viewed by printing out the compound list from the 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies are filed 
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with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic MDL data is found in 
the annual “MDL” folder on the QA server (LINUXMA1). 

 
4.0 DEFINITION 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing procedures 

being employed and which are processed as a unit. For QC purposes, if the number of samples in a group is 
greater than 20 (or 10 for certain methods such as 335.4), then each group of 20 samples (or 10 samples for 
certain methods such as 335.4) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION CHECK STANDARD/CONTINUING CALIBRATION VERIFICATION (CCV).  The calibration 

check standard is a mid-range calibration standard.  The calibration check standard or CCV must be run at a 
frequency of 10 percent.   The mid-level calibration check standard criteria is + 10 percent of the true value.  
Refer to the specific quality control section of the SOP.  The exception to this rule is if the recovery on the 
calibration check standard is high and the samples to be reported are less than the reporting limit. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission intensity, or 

other measured characteristic of known standards.  The calibration standards must be prepared using the 
same reagents as used in the sample preparation. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 
source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
4.7 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 

identified by a unique sample number. 
 

4.8 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its analysis. 
 

4.9 IN-HOUSE - at the Contractor's facility. 
 

4.10 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight (soil/sediment) to 
perform any of the required operations:  sample analysis or extraction, percent moisture, MS/MSD. 

 
4.11 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source (either 

vendor or lot) from the initial calibration standards to verify the initial calibration.  
 
4.12 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of 

this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase (liquid or 
solid). 

 
4.13 MATRIX DUPLICATE: A duplicate sample is distilled/analyzed at a minimum of 1 in 20 samples (or 10 

samples for EPA 335.4).  The relative percent difference (RPD) between the duplicate and the sample 
should be assessed.  The duplicate RPD is calculated as shown below.  Assess laboratory performance 
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against the control limits. In house limits are generated once sufficient duplicate data is available to 
generate limits (usually a minimum of 20 to 30 analyses).  If a duplicate is out of control, flag the results 
with the appropriate footnote.  If the sample and the duplicate are less than 5 times the reporting limits and 
are within a range of ± the reporting limit, then the duplicate is considered to be in control. Note:  If control 
limits are not specified, use default limits of ± 20% RPD. 

 
(|Sample Result - Duplicate Result|) x 100   = Duplicate RPD 

         (Sample Result + Duplicate Result)/2 
 

4.14 MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20                         
             samples (1 in 10 for EPA335.4). In house limits are generated once sufficient matrix spike data is     
             available to generate limits (usually a minimum of 20 to 30 analyses). If a matrix spike is out of control,   
             then the results should be flagged with the appropriate footnote.  If the matrix spike amount is less than   
             one fourth of the sample amount, then the sample cannot be assessed against the control limits and   
             should be footnoted to that effect. 

   
 

(Spiked Sample Result - Sample Result) x 100  = Matrix Spike Recovery 
(Amount Spiked) 

 
4.15 METHOD BLANK.  The laboratory must distill and analyze a method blank with each set of samples.  A      

minimum of one method blank is required for every 20 (1 in 10 for EPA335.4) samples.  If no digestion 
step is required, then the method blank is equivalent to the reagent blank.  The method blank must contain 
the parameter of interest at levels of less than ½ the reporting limit for that parameter.  If the method blank 
contains levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method blank 
level.  In addition, if all the samples are less than a client required limit and the method blank is also less 
than that limit, then the results can be reported as less than that limit. 

 
4.16 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by 

drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also includes 
contributions from all compounds that may volatilize at or below 105 °C, including water.  Percent moisture 
may be determined from decanted samples and from samples that are not decanted. 

 
4.17 REAGENT WATER – distilled or deionized  water in which an interferant is not observed at or above the 

minimum quantitation limit of the parameters of interest.   ASTM type II or equivalent. Accutest uses 
deionized water (municipal water which passes through Accutest’s DI treatment system).  

 
4.18 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare two values, 

the relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.   

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety Handbook and 
Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and 
extracts must be treated as unknown and potentially hazardous. 
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5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely determined; 
however, each chemical should be treated as a potential health hazard.  Exposure to these reagents should be 
reduced to the lowest possible level. 

 
5.3 Extra caution should be used when handling cyanide.   All procedures must be performed within an operating 

fume hood.   Generation of toxic hydrocyanic gas occurs with the mixing of cyanide and acid.  
 
6.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

6.1 The sample should be distilled and the distillate kept in 4° C ± 2° C. ( for appropriate preservatives prior to 
distillation please refer to distillation sop)  

 
6.2  All samples must be prepared and analyzed within 14 days from the time sampled. 
 

7.0      APPARATUS 
 

7.1        Automated continuous flow analyzer designed to deliver and react sample and reagents in the required    
    order  and ratios.  Currently, the Lachat 8000 Automated Ion Analyzer is being used. 

 
            7.2         Autosampler XYZ 
                       

7.3 Multichannel pump 
 
           7.4         Reaction manifold 
 
           7.5         Colorimetric detector 
 

7.6 Real time data acquisition device 
 
8.0      REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, date of expiration, calculations, and initials must be 
entered in the appropriate standard/reagent preparation logbook.   Vendors typically used by 
Accutest include Fisher Scientific, Absolute Standards, VWR, Accustandard, Supelco, Chemservices, 
Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1       Phosphate buffer (0.71 M) Dissolve 97 g Potassium Dihydrogen phosphate ( potassium phosphate,    

Monobasic, KH2PO4) in 800ml of deionized water.  Dilute to volume.   
 

 
8.2       Chloramine-T dissolve 2.0g Chloramine-T in 300ml of deionized water in a 500ml volumetric flask.  Dilute   
             to  volume. 
 

 
8.3       Pyridine Barbituric Acid: PREPARE UNDER HOOD place 15 g Barbituric Acid in a 1000 ml volumetric    
             flask..Add 100ml deionized water, rinsing down the sides of the flask.  Add 75 ml Pyridine and mix.  Add      
            15 ml Hydrochloric Acid and continue to mix.  Add 500ml deionized water and mix until all the Barbituric   
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            Acid is dissolved. Dilute to volume with deionized water.   
 

 
8.4       Carrier, 0.25M NaOH: Weigh out 10g of NaOH pellets into 700ml of DI water.  Dilute to 1000ml of DI water. 

 
8.5        Stock standard (1000 mg /L):  In a 1000 ml volumetric flask dissolve 2.51 g KCN and 2 g KOH      
             in about 800 ml of DI water.  Dilute to the mark with DI water and mix.  

              
              8.6       Working Stock #1 (10 mg/L):  Dilute 1 ml of 1000 mg/L stock standard (8.5) to 100 ml with DI water in 

             volumetric flask and mix. 
 
8.7      Working Stock #2 (1.0 mg/L):  Dilute 10 ml of 10 mg/L  working stock #1 (8.6) to 100 ml with DI water  

             in a volumetric flask and mix. 
 

             8.8         Calibration Standard.  Calibration standards should be made from the above standard solutions as shown   
                           below.  Class A volumetric pipets and flasks should be used.  All standards should be brought to a final  
                           volume of 100 ml with carrier solution (8.4). 
 
                Note: Refer to Distillation SOP. For Micro distillation standards are already distilled with samples. 
 
 
                ml of working stock #1  ml of working stock #2  final conc. (mg/L) 
             0.00    0.00    0.00 ( 0.25 M NaOH only) 
             0.00                                                 1.00    0.010 
                          0.00                                                 3.00                                               0.030  
             0.00              5.00    0.050 
             1.00                   0.00    0.100 
             2.00                                   0.00    0.200 
             3.00    0.00    0.300 
                          4.00    0.00    0.400 
                          5.00    0.00    0.500 
   
9.0     INTERFERENCES 
 

9.1 Refer to Distillation SOP. 
 

10.0 PROCEDURE 
 

10.1 Below is a step by step procedure for the analysis of samples for the determination of total cyanide.   
 

10.2 Install the CN reaction manifold.  Check all tubing and change any tubing that is flat, dirty, etc.  Install       
              the appropriate sample loop and the appropriate filter.  Place the tubing in the reagents.  Also make sure            
              that the  waste container is in place.  Refer to the manual for additional information. 

 
10.3 On the desk top open the lachat software by clicking on the “Omni” icon, and then click on “OPEN” on 

                            top of the tool bar. The “OPEN” window will now be on the screen. The templates, specific to each 
                           methods, are stored in the data file. Open the appropriate data file (ie., CN). Click on the template. 
 

10.4 Three windows will open on screen, (“the run worksheet”, “run properties”, and “channel one). “Run   
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             Worksheet” will contain the appropriate standards. To extend the worksheet (adding samples and QC,    
            etc),  right click on the bottom line of the worksheet (CalBlk), and click on “append many”. The appended   
             rows  window will now be open and the appropriate number of rows needed should be entered, click “ok".   
            The work sheet must now be sequenced to direct the auto-sampler to the correct sample locations. 

 
10.5 Click and drag by starting in the gray sample No. column down to the last sample to highlight the rows   
              (not including STD’s). Right click, then go to columns, then to “Auto Number Cups” and click. The run                        
              should now be in numerical sequence. 

 
10.6 In the “Run Properties” window, click on the Run tab and check “Export Data as CSV file” There are  
             other areas of the “Run Properties” window that contain method specific information such as timing.  
            These settings must not be adjusted without consulting the area lab supervisor, or an experienced analyst. 

 
10.7 Allow the instrument to warm up for 30 minutes.  

 
10.8 Start pumping reagents through the system. 

 
10.9 To begin the analysis, click on “START” on toolbar. The instrument will begin to calibrate.The acceptance          

                            calibration criteria for correlation coefficient of 0.995 is set within the software. If the criteria is met, the   
                            instrument will proceed with sample analysis. 
 

10.10  Observe the peaks in “Channel One” window. The baseline should be smooth and peaks must be well  
               shaped and smooth. If peaks look abnormal, that may indicate the chemistry problems, such as pH  
               differences. Small spikes are indicative of air bubbles in the system. 

 
10.11  The run maybe stopped at anytime by clicking “Stop” in the top toolbar. It should be noted that every time  
               the run has been stopped and started, a new file is created. If dilutions are required, the dilution factor  
               needs to be entered in the “Run Worksheet” window. On MDF column, click on the box and enter the    
               dilution factor.  

 
10.12  When the run is completed the file is automatically exported to “ Lachat CSV files” locally under “My  
              Document” directory. Click on “Lachat CSV Files”. All generated files are listed based on the following      
              format: OM_date_time Am or PM (OM_4-11-2006_12-10-34PM).  
              Drag the generated files for that run/day to the current Month/Year directory. For ease of search, at  
               the beginning of each month, create a directory to save the runs for the entire month, and name it based         
              on  the month, and the year (ie, OCT 2006).  Once you have moved your file to the month/year directory,   
              copy this file to” Lachat” directory located on the serve MAFILE1\WC_DATA , rename the file to the          
              format which  is acceptable to LIMS. This naming scheme will be based on date, the matrix, no. of the run      
              for that day,  and finally the test code extension, (ie, 050206W1.CN). Once the files have been renamed,   
              drag the file  to Server WC. Server WC is the processing branch of the LIMS for Wet Chemistry. Once the     
              Run is processed in LIMS, go to GNAPP, and review the run.  Package all raw data, and logbook copies                   
              in a folder, and turn the package to the area manager for data review, and quality control check.. 

 
10.13 To obtain a print out of the sample run, click on Tools in the top toolbar and then click on custom report. 

 To format the report to contain the calibration curve and dilutions, click on report, then format in  
             the custom report window.  

  
10.14     At the end of the run, make sure to rinse out the system/manifold with DI water. 
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10.15     Results exceeding the upper range of the calibration curve must be diluted and re-analyzed.  The diluted   
              result should be within the upper range of the calibration curve.  
            
11.0 QUALITY ASSURANCE 
 
11.1  Below is a summary of the quality control requirements for this method. Make sure to check with       
              laboratory supervisor or manager for any additional client specific quality control requirements. 
 
11.2 Initial Calibration.    A minimum of six calibration points must be analyzed.    See section 10.9 for 

acceptance criteria.  A calibration blank must be analyzed prior to running samples.  See section 11.10 for 
acceptance criteria. 

 
11.3 ICV - Initial Calibration Verification.  A standard prepared from a source independent from the initial 

calibration standards (second source – either lot or manufacturer) must be analyzed to immediately after 
calibration to verify the initial calibration.   The acceptance criteria for the ICV are ± 10%. If the ICV does 
not meet criteria, the problem must be resolved and a new initial calibration must be run before samples 
can be analyzed. 

 
11.4 ICB – Initial Calibration Blank.  A blank that does not contain the analyte of interest (Cyanide) and is 

analyzed to verify the calibration of the analytical system.  ICB must be less than the reporting limit and 
must be analyzed after the ICV.  If the ICB is greater than the reporting limit, all samples bracketed with 
this QC must be re-analyzed. 

 
11.5      CCV. Continuing Calibration Verification. Analytical standard run every 10 samples to verify the   

   calibration of  the analytical system. The acceptance criteria for CCV is + 10 % of the true value. If CCV      
   fails, all samples  bracketed with this QC must be re-analyzed. 

 
11.6      CCB. Continuing Calibration Blank.  A blank that does not contain the analyte of interest (CN) and is   
             analyzed to verify the calibration of the analytical system. CCB must be less than the reporting detection  
             limit and must be analyzed after the CCV. If CCB is greater than the reporting detection limit, all samples  
            bracketed with this QC must be re-analyzed. 

 
11.7 Method Blank. The laboratory must analyze a method blank with each set of samples. A minimum of     

one method blank is required for every 20 samples (10 samples for EPA 335.4). The method blank must 
not contain the analyte at greater than the reporting limit.  If the method blank contains an analyte level 
over that limit, the samples must be reprepped and reanalyzed. 

 
11.8 Spike Blank. A Minimum of two spike blank is required for every 20 samples (10 samples for EPA 335.4)). 

The spike blank recovery should be assessed using limits of 90-110 %.  In house limits can be generated. 
These limits must be equal or better than the required limits. If the spike blank is outside of this range, the 
samples must be reanalyzed (if the spike blank recovery is biased high and the samples are non-detected 
they may be reported without qualification). 

 
11.9 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 20 samples 
           (1in 10 for EPA335.4).  The matrix spike recovery is calculated as shown below.  Assess laboratory  

 performance against the control limits of 75-125% (90-110% for EPA335.4). In house limits are generated  
          once sufficient matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses). If    
              a matrix spike is out of control, then the results should be flagged with the appropriate footnote.  If the 
              matrix spike amount is less than one fourth of the sample amount, then the sample cannot be assessed   
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              against the control limits and should be footnoted to that effect.  
 

(Matrix Spike Result – Original Result ) x 100 
                      Amount of spike 

 
11.10     Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. (1  
  to 10 for EPA 335.4).  The relative percent difference (rpd) between the duplicate sample and the original  
 should be assessed. The Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                     The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                            the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                       
 
                            results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                            times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                            to be in control. 
 

11.11    External Check Sample.   It is recommended that the laboratory analyze an external check standard on  
 a quarterly basis.   The limits supplied by the manufacturer should be applied. If the results for the  
 external QC check are outside of the range, do not continue analysis. Consult the laboratory supervisor.  
 Do not analyze samples until the problem is resolved. 

 
11.12    A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual  
           basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for  
          continued DOC), and if any significant changes have been made to the instrument.  In general, 4  

replicates or blank spikes are analyzed using the same procedures and conditions for sample analysis.  
The percent recoveries are compared to either default limits of 90-110% or in-house control limits once 
established.  The standard deviation of the 4 replicate percent recoveries are compared to either ±20 or to 
in-house limits once established.  If percent recovery or standard deviation criteria are not met, corrective 
action must be taken to bring the system back into control. The P&A study must be performed using a 
source independent from the calibration standards (second source). 

 
11.13   Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance  
            (blank spike/ matrix spike recoveries and matrix duplicate RPDs). 

 
12.0DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence;  the logbook must be completed daily.  Items 
to include are: 
12.1.1 Which method was used. 
12.1.2 The sample ID, including MS or duplicate as necessary. 
12.1.3 The initial volume aliquoted for distillation. 
12.1.4 The final volume of the distillate. 
12.1.5 Any comments or observations concerning the sample that may influence the analytical 

procedure. 
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12.1.6 All QC spikes must have documented the lot number of the spike solution used, the volume 
added and the concentration of the spiking solution. 

 
12.2If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

 
12.3The standard preparation logbook must be completed for all standard preparations.  All information requested 

must be completed; the page must be signed and dated by the respective person. 
 

12.4The Accutest lot number must be cross-referenced on the standard vial/container.  The expiration date must 
be noted on the standard vial/container. 

 
12.5The instrument Maintenance logbook must be completed when any type of maintenance is performed on the 

instrument.  Each instrument will have a separate log. 
 

12.6All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7Any corrections to laboratory data must be done using a single line through the error.  The initials of the person 
and date of correction must appear next to the correction.  

 
13.0     DATA REVIEW  

 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 
 
13.2 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
 
13.3 The  laboratory director performs a full tertiary review of the data package following its assembly.  This 

review includes an evaluation of QC data against acceptance criteria and a check of the data package 
contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification. 

 
14.0 DATA REPORTING 

 
14.1 A results page including positive results and/or  RLs, units, methodology,  analysis dates, and 

data qualifiers are reported.  Additional quality control data including raw data, calibration 
summaries, MS/Dup percent recoveries and RPDs, spike blank recoveries, and method blank 
results may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted electronically to the client in PDF using the e-hardcopy system. 

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN012-10
 Pub.Date:5/2/91  
 Rev. Date: 03/28/13 
 Page 10 of 11 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify the status of this SOP. 
Property of Accutest – Do Not Duplicate 

 

14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 
LabLink™. 

 
14.5 Procedures for handling non-conforming data. 

 
14.5.1 If quality control data does not meet criteria the non-conformance must be discussed in a 

case narrative and footnoted on the applicable quality control report summary. 
   
14.5.2 If preservation or holding time criteria is not met and the samples are analyzed the result 

page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation should be included with the data 
(telephone conversation log, fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 

creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards,  reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices  designed to limit the escape of vapors, liquids, or solids to the environment must 
be followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2  Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-Hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
 

16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual  QC limits (control charts) generated by QA, and 
the annual MDL study results.  Refer to section 3.0 for MDLs, and section 11.12 for QC limits.  

 
17.0 ADDITIONAL REFERENCES 
 

17.1 QuickChem Method 10-204-00-1-A 
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Lab Manager:  Brad Madadian 

 
QA Officer: Robert Treggiari 

 
TITLE:    PERCENT SOLIDS 
 
TEST METHOD: SM 2540B Modified 
 
REVISED SECTIONS:  Test method reference 
 
1.0 SCOPE AND APPLICATION 
 
              1.1   This procedure is applicable to solid matrix samples to be used for other testing which requires the use of a 

dry weight.  
 
1.2    Test code: %Sol 
 

2.0 SUMMARY  
 

2.1 A well mixed homogeneous aliquot of the sample is quantitatively transferred to a pre-weighed crucible dish 
and dried at 103 - 105°C. The cycle of drying is repeated until a constant weight is obtained. Percent solids 
are then calculated using the dry weight of the sample divided by the total weight of the sample, multiplied by 
100. 

 
3.0     METHOD REPORTING LIMIT 
 

3.1 Not applicable. 
 

4.0 DEFINITION 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing procedures 

being employed and which are processed as a unit. For QC purposes, if the number of samples in a group is 
greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 samples for certain 
methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 

source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
4.4 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying.  See Percent 

Moisture. 
 

4.5 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 
identified by a unique sample number. 

 
4.6 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight (soil/sediment) to 

perform any of the required operations:  sample analysis or extraction, percent moisture, MS/MSD, etc. 
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4.7 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its analysis. 
 

4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of this 
SOP, a sample matrix is  soil or sediment.  Matrix is not synonymous with phase (liquid or solid). 

 
4.9 MATRIX DUPLICATE - a second aliquot of the original sample prepared and analyzed in order to determine 

the reproducibility of the method. 
 

4.10 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the direction 
and the magnitude of the comparison, i.e., the percent difference may be either negative, positive, or zero. 

 
4.11 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by drying 

an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also includes 
contributions from all compounds that may volatilize at or below 105 °C, including water.  Percent moisture 
may be determined from decanted samples and from samples that are not decanted. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety Handbook and 
Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and 
extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely determined; 

however, each chemical should be treated as a potential health hazard.  Exposure to these reagents should be 
reduced to the lowest possible level.  

 
6.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

6.1 The sample must be stored at 4° C ± 2°C. 
 
6.2  All samples must be prepared and analyzed within 28 days from the time sampled. 
 

7.0      APPARATUS 
 

7.1 Crucible. 
7.2 Spatula 
7.3 Balance 
7.4 Drying oven or microwave oven 
7.5 Desiccator with activated desiccant. 
 

8.0      REAGENTS 
 

8.1 Not applicable. 
 
9.0       INTERFERENCES 
 

9.1 Non- Representative particulate such as leaves, sticks, and lumps of fecal matter should be excluded from the 
sample.  Floating oil and grease, if present, consult the laboratory manager or supervisor for client specific 
instructions. 

 
10.0 PROCEDURE 
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     Below is a step-by-step procedure for the analysis of soil samples for percent solids. For certain sample types,           
     such as wood chips, follow step 10.13. An excel application or manual procedure can be used for this test. 

 
              10.1 Dry crucible at 103 – 105° C for 1 hour.  Allow to cool in desiccator for approximately 90-120 minutes 

(room temp.). 
 
 10.2 Tare a properly calibrated balance, capable of weighing to 0.1 mg, to zero.  Do not tare with the crucible on 

the balance pan. 
 
 10.3 Weigh crucible and record weight (A) on the report sheet.  Also record the alpha numeric crucible 

identification. 
 
 10.4 Using a spatula, homogenize the sample and add approximately 5-20 gm of representative soil to be 

analyzed, depending on apparent water content (15 g nominal) to the crucible.  The sample weight taken 
should be based on the apparent H2O content of the sample. 

 
 10.5 Document total weight (B) on data sheet, along with the sample identification in the appropriate columns. 
 
 10.6 Dry sample in oven at 104° + 1° C for 1 hour, or in microwave oven for 30 min. on high setting.  Do not put 

organic or metallic solids in microwave.  Do not leave samples unattended during this period - check 
periodically.  Samples with a high moisture content may require a longer drying period. 

 
 10.7 Remove from oven and cool in a desiccator for approximately 90 minutes (room temperature). 
 
 10.8 After the sample has cooled, reweigh and record the volume for total wt., dry. 
 
 10.9 Return all samples to the oven for 15 minutes at 104° + 1° Deg. C, or the microwave oven for 5 minutes.  

Remove and cool to room temperature in a desiccator. 
 
 10.10 Reweigh the samples and record the weights on the worksheet in the column labeled Redry (1). 
 
 10.11 If the weight of the sample and crucible does not agree within 0.1 gram, repeat steps 10.9 through 10.11 

until successive weighing differ by less than 0.1 gram.  Record the weight in Redry (2). 
 
 10.12 Enter the Tare Wt. , Total Wt. Of sample (wet) and crucible, Final redry Wt. of sample and crucible in the 

LIMS. All the calculation will be performed using the following equation:  
                            
  10.12.1      Calculations:      (B) - (A) =  gm of soil (wet)  
 
  10.12.2                                (C) - (A) = gm of soil (dry)  
 
  10.12.3   gm of soil dry  
    --------------  X 100 = Percent solid  
    gm of soil wet  
 
  where A = Tare wt. of crucible 
   B = Total wt. of sample (wet) and crucible 
   C = Final redry wt. of sample and crucible 
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10.13 Percent solid determination of wood chips- Weigh,  5 to 10 gram of sample and spread in a pre weighed      
dish. Place in desiccator for 24 hours. After 24 hours, remove the dish from the desiccator, and weigh. 
Record the weight. Place the dish back in desiccator for 4 hours. After4 hours, remove the dish and re- 
weigh. If the weight of the sample and the dish does not agree within 0.1 gram, repeat the drying cycle for 
another 4 hours or until its within the range.     

 
11.0        QUALITY ASSURANCE 

 
11.1 Below is a summary of the quality control requirements for this method. Make sure to check with       
            laboratory supervisor or manager for any additional client specific quality control requirements. 

 
11.2 Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. The 

relative percent difference (rpd) between the duplicate sample and the original should be assessed. The 
Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                        The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                        the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                        results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                        times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                        to be in control.   
  

11.3 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual 
basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for 
continued DOC), and if any significant changes have been made to the instrument.  In general, 4 replicates 
are analyzed using the same procedures and conditions for sample analysis.  The standard deviation is 
compared to the control limit of 20.  If standard deviation criteria are not met, corrective action must be 
taken to bring the system back into control. The P&A study replicates must be prepared from a source 
independent from the calibration standards (as applicable). 

 
11.4 Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance 

(matrix duplicate RPDs). 
 
                                                      
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.   
 

12.2 The following must be documented in the percent solids log book. 
 

12.2.1 The method was used. 
 
12.2.2 The sample ID, including sample duplicate as necessary. 

 
12.2.3 Any comments or observations concerning the sample that may influence the analytical 

procedure. 
 

12.2.4 Any corrections to laboratory data must be done using a single line through the error.  The initials 
of the person and date of corrections must appear next to the correction. 
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12.3 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 
13.0     DATA REVIEW 

 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 
 
13.2 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  This review 

includes an evaluation of QC data against acceptance criteria and a check of the data package contents to 
assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification 

 
 
13.0 DATA REPORTING 

 
13.1 A results page including positive results and/or RLs for all target compounds, units, methodology, dates of 

analysis, and data qualifiers are reported.  Additional quality control data including matrix duplicate RPDs 
may be reported upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Data may be submitted to the client electronically as a PDF (e-hardcopy). 
 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
13.5 Procedures for handling out-of-control or unacceptable data. 

 
13.5.1 If quality control data does not meet criteria the non-conformance must be discussed in a case 

narrative and footnoted on the applicable quality control report summary. 
 
13.5.2 If sample acceptance criteria (e.g., preservation, holding time, or sample integrity) criteria is not 

met and the samples are analyzed the result page must be footnoted with this information, and 
the non-conformance must be discussed in a case narrative or other suitable communication 
(telephone conversation log or email).  Client notification documentation should be included with 
the data (telephone conversation log, fax, or email). 

 
14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the creation 
and/or escape of wastes of hazardous materials to the environment.  The amounts of standards, reagents, 
and solvents must be limited to the amounts specified in this SOP.  All safety practices designed to limit 
the escape of vapors, liquids, or solids to the environment must be followed.  All method users must be 
familiar with the waste management practices described in section 14.2 
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14.2 Waste Management.  Individuals performing this method must follow established waste management 

procedures as described in the Sample and Waste Disposal SOP.  This document describes the proper 
disposal of all waste materials generated during the testing of samples as follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 
14.2.7 Microbiological wastes 

 
14.0 ADDITIONAL REFERENCES 

 
14.1 None. 

 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC204-12 
 Pub.Date:3/24/00
 Rev.Date:06/25/13 
 Page 1 of 23 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate    

 
Lab Manager: Douglas Yargeau 

 
QA Officer: Robert Treggiari 

 
TITLE: DETERMINATION OF POLYCHLORINATED BIPHENYLS (PCBS) USING GC SYSTEM 
 
TEST METHOD REFERENCE: SW846 – 8082 (Revision 0, December 1996) 
 
REVISED SECTIONS:  2.1 
 
1.0 SCOPE AND APPLICATION 
 

1.1 Method 8082 is used to determine the concentrations of polychlorinated biphenyls (PCBs) as Aroclors 
or as individual PCB congeners in extracts from solid and aqueous matrices.  Refer to Table 4 for the 
Aroclors analyzed by this method.  Capillary columns are employed with electron capture detectors 
(ECDs).  Compound identification based on single-column analysis should be confirmed on a second 
column or should be supported by at least one other qualitative technique. 

 
1.2 Test Code: P8082PCB 

 
2.0 SUMMARY OF METHOD 

 
2.1 This method is performed in accordance with extraction methodologies, SW-846 December, 

1996: 
 
    Method-3510C (Separatory Funnel Liquid-Liquid Extraction)  
   Method-3511 (Microscale Extraction – Liquids) 
   Method-3550 (Ultrasonic Extraction) 
   Method-3545 (Pressurized Fluid Extraction – PFE)  
   Method-3546 (Microwave Extraction) 
   Method-3570 (Microscale Extraction – Solids) 
  

Prior to gas chromatographic analysis, the extraction solvent must be exchanged to hexane.  Refer to 
extraction SOPs (MOP218 and MOP215). 
 
2.2 Some of the following cleanups may be used to eliminate interferences in the analysis:  

 
   Method-3665 (Sulfuric acid/permanganate cleanup) 
   Method-3660 (Sulfur Cleanup) 
 

  Method-3665 designed specifically for these analytes. This cleanup technique will destroy many 
single component organochlorine or organophosphorus pesticides. Refer to extraction SOP.  

 
2.3 Resultant hexane extract is injected into a calibrated GC system containing a fused silica capillary column. 

 
2.4 The peaks detected are compared to retention times specific to the known target list of compounds on 

two different column types (primary and confirmation). 
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3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 
 

3.1 The Reporting (RL) is based on Accutest laboratory extraction procedure and lowest calibration 
standard. RL'S may vary depending on matrix difficulties and sample volumes or weight and percent 
moisture. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 
3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs.  Refer to the MDL SOP (MQA245) for specific procedures for performing MDL studies.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies 
are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic MDL 
data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 
samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 BLANK SPIKE –  a sample matrix, free from the analytes of interest, spiked with verified known 

amounts of analytes from a source independent of the calibration standards or a material containing 
known and verified amounts of analytes. It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement system. 

 
4.4 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte to 

the mass injected.  The calibration factor is analogous to the Relative Response Factor (RRF) used in 
the Volatile and Semivolatile fractions. 
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4.5 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may a sample matrix, free from the analytes of 
interest, spiked with verified known amounts of analytes from a source independent of the calibration 
standards or a material containing known and verified amounts of analytes. It is generally used to 
establish intra-laboratory or analyst specific precision and bias or to assess the performance of all or a 
portion of the measurement system. 

4.6  stem from other samples, sampling equipment, while in transit, from laboratory reagents, laboratory 
environment, or analytical instruments. 

 
4.7 CONTINUING CALIBRATION - analytical standard run every 12 hours to verify the initial calibration of 

the system. 
 

4.8 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an oven. 
 

4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample matrix 
and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and pesticide/Aroclor 
compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a 
blank.  This includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

extraction and/or analysis. 
 

4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil), volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA and 
PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer (MS).  In 
PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the screening 
procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source (either 

vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 
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4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose 
of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase 
(liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may adsorb 
chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, and may 
affect surrogate recoveries.  In addition, non-target analytes may be extracted from the matrix causing 
interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of 
the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that is 

spiked in order to determine the precision of the method. 
 

4.22 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of Environmental 
Protection (MA DEP) program which deals with environmental cleanups within the state.  For the 
purposes of this SOP MCP specifically refers to data quality and reporting guidelines established 
under the MCP Data Enhancement Program.   

 
4.23 METHOD BLANK - an analytical control consisting of all reagents and surrogate standards, that is 

carried throughout the entire analytical procedure.  The method blank is used to define the level of 
laboratory, background, and reagent contamination. 

 
4.24 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water which 
passes through Accutest’s DI treatment system). 

 
4.25 PERCENT DIFFERENCE (%D) - As used in this SOP to compare two values, the percent difference 

indicates both the direction and the magnitude of the comparison, i.e., the percent difference may be 
either negative, positive, or zero. (In contrast, see relative percent difference). 

 
4.26 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by 

drying an aliquot of the sample at 105°C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.27 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare two 

values, the relative percent difference is based on the mean of the two values, and is reported as an 
absolute value, i.e., always expressed as a positive number or zero.  In contrast, see percent 
difference. 

 
4.28 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 
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Where, 
 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.25 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
RTis= Retention time for the internal standard in calibration standard or in a sample. 

 
4.26 RESOLUTION - also termed separation or percent resolution, the separation between peaks on 

a chromatogram, calculated by dividing the depth of the valley between the peaks by the peak 
height of the smaller peak being resolved, multiplied by 100. 

 
4.27 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, 

EC, or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C
C x 

A
A  =  RRF

x

is

is

x  
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c  
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4.28 SOIL - used herein synonymously with soil/sediment and sediment. 
 
4.29 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds 

added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to 
evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.30 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period.  For pesticide/Aroclor 

analyses performed by GC/ECD, the twelve hour time period in the analytical sequence begins 
at the moment of injection of the instrument blank that precedes sample analyses, and ends 
after twelve hours have elapsed according to the system clock. 

 
4.31 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  

The identification of a target analyte is dependent on a target compound's retention time falling 
within the specified retention time window established for that compound.  Retention time is 
dependent on the nature of the column's stationary phase, column diameter, temperature, flow 
rate, and other parameters. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0 PRESERVATION AND HOLDING TIME 
 

6.1 Preservation 
 

6.1.1 Containers - two 1-liter glass bottles with teflon insert in cap (aqueous) or 8 oz. Amber jar 
with Teflon insert in cap (soil).  Additional volume for water samples are necessary if to be 
used for QC.   If chlorine is present in the sample (or suspected) add 1 ml of sodium 
thiosulfate solution to the sample container. The pH of samples is checked using pH paper 
prior to extraction and recorded in the preparation logbook.  Samples are extracted as 
received and recorded as neutral 7.0 (6.5 – 7.5).  If pH is outside of neutral, the determined 
pH is recorded and commented. 

 
6.1.2 Soil samples – collect in an 8 oz amber glass jar with teflon insert in cap. 

 
6.1.3 Sample should be taken with care so as to prevent any portion of the collected sample 

coming in contact with the sampler's gloves, thus causing possible phthalate 
contamination. 

 
6.1.4 The samples must be protected from light and refrigerated at 40C± 20C from the time of 

receipt until extraction and analysis. 
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6.2 Holding time 
 

6.2.1 Aqueous sample must be extracted within 7 days of sampling. 
 

6.2.2 Soil sample must be extracted within 14 days of sampling. 
 

6.2.3 All extracts must be analyzed within 40 days following extraction.    
 
7.0 EQUIPMENT AND SUPPLIES 
 

7.1 Gas Chromatograph System 
 

7.2 Gas Chromatograph – Hewlett Packard Model 5890 and 6890 
 

7.2.1 Analytical system complete with a temperature programmable gas chromatograph and all 
required accessories including syringes, analytical columns, and gases. 

 
7.2.2 The injection port is designed for splitless injection with capillary columns.  The capillary 

column is directly coupled to the detector. 
 
  7.3 Columns: 
 
   Primary  RTX – CL Pesticides; 30m x 0.32 mm ID; 0.5 um df.   
     Condition as per manufacturer's directions. 
 
   Confirmatory RTX – CL Pesticides2; 30m x 0.32 mm ID; 0.25 um df.   
     Condition as per manufacturer's directions. 
 
 

7.4 Data system 
 

7.4.1 The ENVIROQUANT (PC) data system is capable of quantitation using multipoint 
calibration. 

  
7.5 Syringe 

 
7.5.1 10 ul graduated, manually held (Hamilton or equiv.). 

 
7.5.2 10 ul graduated, auto sampler (Hamilton or equiv.).  Program 6 hexane rinses for each 

solvent vial (A and B for a total of 12 rinses) between injections.  Rinse vials are rinsed and 
replenished on a daily basis. 

 
8.0 STANDARDS AND REAGENTS 
 

8.1 Solvents - Ultra pure, chromatography grade Hexane. 
 

8.2 Stock standard solutions. 
 

8.2.1 Commercially prepared standards used. Refer to Table 3. 
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8.2.2 Stock standard solutions must be replaced after 1 year or sooner if comparison with quality 

control check samples indicates a problem.   Store opened stock standards at 4°C ± 2°C 
and protected from light.  Store unopened ampules according the manufacturer.  If no 
storage requirements are provided - store at 4°C ±2°C protected from light.  

 
8.2.3 All other standard solutions must be replaced after six months or sooner if comparison with 

quality control check samples indicates a problem.  Store at 4°C ± 2°C and protected from 
light. 

 
8.3 Calibration standards. 

 
8.3.1 Calibration standards are prepared for Aroclor 1016 and 1260 at a minimum of the 

following six concentration levels, including surrogates, from the stock standards. 
 

NOTE: For all DoD projects; a multi-point Initial Calibration at 5 concentrations is required 
for all reported target analytes. 

 
 PCBs: 50, 100, 250, 500, 750, and 1000 ug/l, containing tetrachloro-m-xylene (TCMX) 

and decachlorobiphenyl (DCB) at 8, 16, 40, 48, 56, and 80ug/l respectively.  Aroclors 
1221, 1232, 1242, 1248, and 1254, are prepared at 500ug/l.    

 
8.3.2 See Table 2 for preparation of working standard. 
 
8.3.3 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 

water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, expiration 
date, calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.  Vendors typically used by Accutest include Fisher Scientific, 
VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may 
be utilized as necessary. 

 
 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences.  
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to "The Procedure for Washing Glassware" SOP for practices 
utilized in the extraction department. 

 
9.3 Matrix interferences may be caused by contaminants that are co-extracted from the sample. The extent 

of matrix interferences will vary from source to source. Interferences such as sulfur and phthalate are 
treated with copper and alumina by organics preparation respectively. 

 
9.4 Avoiding interferences with any plastic materials and checking all solvents and reagents for phthalate 

contamination can best minimize interference from phthalate esters. 
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9.5 Waxes, lipids, and other high molecular weight materials can be removed by GPC.  Additional 
adsorptive cleanups including silica gel alumina, and florisil may be necessary.  

 
10.0 PROCEDURE 
 

10.1 The calibration ranges are shown in section 8.3.1. 
 

10.2 The linear range covered by this calibration is highest concentration standard. 
 

10.3 Aliquot proper amount of each calibration standard into a 2 ml crimp top vial. 
 

10.4 The Calibration Factor (CF) is defined in section 10.16.1. 
 

10.4.1 A minimum of 3 characteristic peaks must be chosen for each Aroclor (preferably 5 peaks). 
 

10.4.2 Choose peaks in the Aroclor standards that are at least 25% of the height of the largest 
Aroclor peak. 

  
10.5 Initial calibration. 

 
10.5.1 The percent relative standard deviation (% RSD) (see section 10.16.2) must be less than 

20 % for each analyte of interest, in order to calibrate against an average response factor.  
Linear regression may be used provided the coefficient of determination  is >0.990).  
Forcing the curve  through zero may be allowable in some circumstances – see the 
supervisor for approval).  Forcing the curve through zero is not allowed for DoD projects 
unless otherwise specified by the project-specific QAPP.  A minimum of 5 points is 
required for linear regression, and a minimum of 6 points is required for quadratic.   

 
10.5.2 At least five-point calibration is performed using the mixture of Aroclors 1016 and 1260. 

 
10.5.3 For a specific project, the five-point initial calibration of Aroclors of interest can be 

calibrated.  In this situation, it may not be necessary to use the 1016/1260 mixture. 
 

10.5.4 The other five Aroclors (Aroclor 1221, 1232, 1242, 1248, and 1254) multi-component 
analytes employs a single-point of near mid-point of the expected calibration range 
unless otherwise necessary for a specific project.  If one or more of these five Aroclors 
is detected in a sample then a five-point calibration must be run for that specific 
Aroclor(s).   

 
10.5.5 The areas of the 3 to 5 major peaks should be used for quantitation to calculate the 

calibration factor for that Aroclor. 
 

10.5.6 These calibration factors or regression data are then used to calculate the concentration of 
each corresponding peak in the sample chromatogram and the 3 to 5 resulting 
concentrations are averaged to provide the final result for the sample.  
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10.5.7 The standards for these five Aroclors should be analyzed before the analysis of any 
samples, and may be analyzed before or after the analysis of the five 1016/1260 
standards. 

 
10.5.8 Calibration points within the calibration curve (above the low point and below the high 

point) may not be removed for the sole purpose of meeting RSD or linear regression 
acceptance criteria.  A point within the curve may be removed only if it can be determined 
to be an obvious problem with the analysis (eg. poor injection, etc.).  The low or high point 
of the curve may be removed to meet RSD or linear regression criteria.  However, by 
removing the low point the RL is subsequently raised; by removing the high point the 
quantitation range is lowered.   The minimum number of points must be maintained even if 
points are removed.  

 
10.5.9 The concentration of the calibration standard at the upper limit of the curve will be reduced 

if the instrument response indicates signs of detector saturation. 
 

10.5.10 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 
within the same 12-hour clock as the initial calibration – and before sample analysis 
occurs. 

 
10.6 Initial Calibration Verification (ICV) 
 

10.6.1 The initial calibration must be verified for accuracy by the analysis of a verification standard 
from a source separate from the calibration standards (different manufacturer or lot 
number).    

 
10.6.2 The average of the percent difference (%D) (see section 10.16.3) of each peak must be 

less than or equal to 15 % for each Aroclor of interest.  The %D is calculated using the CF 
or % area.  If a % D criterion is met, the continuing calibration is considered valid.  If %D 
criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail again, 
a new five-point calibration must be performed. The response should be checked against 
the % difference of the average calibration factor for curves using the average RF, or 
area % if using a curve generated using linear regression. 

 
10.7 Continuing calibration (CBCHK). 

 
10.7.1 A Continuing calibration check standard at mid-level concentration must be acquired at the 

beginning of each 12-hour shift or at intervals of not more than 20 samples∗ and at the end 
of the analysis sequence. ****10 samples are recommended to minimize the number of 
samples requiring re-injection when QC limits are exceeded.   Additionally, some clients 
require no more than 10 samples between calibration check standards.   

 
   ∗ each group of 20 samples in the analysis sequence include a calibration standard. Injections of 

method blank extracts, matrix spike samples, and other non-standards are counted in the total. 
Solvent blanks, injected as a check on cross-contamination, need not be counted in the total. 

 
10.7.2 The average of the percent difference (%D) (see section 10.16.3) of each peak must be 

less than or equal to 15 % for each Aroclor of interest.  The %D is calculated using the CF 
or % area.  If a % D criterion is met, the continuing calibration is considered valid.  If %D 
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criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail again, 
a new five-point calibration must be performed.  Alternatively, if the corrective action that is 
taken resolves the problem (as evidenced by two consecutive successful continuing 
calibrations), a new initial calibration does not have to be performed. The response should 
be checked against the % difference of the average calibration factor for curves using 
the average RF, or area % if using a curve generated using linear regression. 

 
10.7.3 The calibration checks may not be treated in a preferential fashion.  If a hexane blank is 

analyzed prior to the cal check, hexane blanks must also be analyzed between samples.    
 

10.8 Retention Time Windows 
 

10.8.1 Retention time windows must be calculated for each analyte on each GC column and 
whenever a new GC column is installed. The data must be retained in the laboratory. 

 
10.8.2 Make three injections of all multi-response products at approximately equal intervals during 

the 72-hr period. 
 

10.8.3 Choose three or five major peaks and calculate the standard deviation of the three 
retention times for that peak. The peak chosen should be fairly immune to losses due to 
degradation and weathering in the samples. 

 
10.8.4 In those cases where the standard deviations of the retention time window for a particular 

Aroclor peak is 0.000 minutes, the laboratory may either collect data from additional 
injections of standards or use a default standard deviation of 0.01 minutes. 

 
10.8.5 Apply plus or minus three times the standard deviations to retention time of each Aroclor 

peak standard (continuing calibration or middle level of initial calibration).  This will be used 
to define the retention time window for the sample. 

 
10.8.6 The above-described procedures may be performed automatically through the LIMS.  See 

supervisor for procedure.  
 

10.8.7 The retention time windows must be updated daily based on the calibration check standard 
(i.e.  the RT windows produced from the above-described study are applied to the actual 
RTs of the compounds in the first calibration check of the day).    

  
• If default standard deviation of 0.01 minutes is employed, the width of the window will be 0.03 minutes. 

 
10.9 Instrument conditions. 

 
10.9.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed as 

long as criteria of calibration are met. 
 

10.10 Sample preparation. 
 

10.10.1 Refer to SOPs for “Water Extraction for Organochlorine Pesticides and PCBs” and 
“Organochlorine Pesticides and PCBs Soil Extraction” (MOP215 and MOP218). 
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10.11 Sample cleanup. 
 

10.11.1 The specific cleanup procedure used will depend on the nature of the sample to be 
analyzed and the data quality objectives for the measurements. 

 
  10.11 The GC column should be primed or deactivated by injecting a PCB mixture approximately 20 

 times more concentrated the mid-level standard.  
   

10.12 Sample analysis (Primary). 
 

10.12.1 The external standard technique is performed. 
 

10.12.2 Inject 1 ul (volume may be adjusted) of the sample extract. 
 

10.12.3 If one or more compounds have a response greater than the highest calibration standard, the 
extract requires dilution.   Dilution should be performed in hexane using microsyringes, and may be 
performed using the autosampler vials or volumetric flasks (for larger dilutions).  Dilutions may not 
be performed due to sulfur interference.  A cleanup technique must be performed on the sample to 
reduce the presence of sulfur.  

 
10.12.4 If one or more compounds have a response greater than full scale of highest standard, the extract 

requires dilution.  Subsequent sample chromatograms should be evaluated for carry-over, and the 
second extract vial is analyzed for confirmation.  If a second vial is not available, the sample must 
be re-extracted and re-analyzed for confirmation. 

 
10.12.5 Establish the dilution of the sample to fall within the upper range of the calibration curve.  A sample 

may be diluted and analyzed as a first run if prior knowledge or history of the sample/site indicate 
that it may be highly contaminated.   Dilutions should be performed using the appropriate-sized 
syringes, volumetric glassware, and applicable solvent (hexane).   The dilution may be performed 
within an autosampler vial.   

 
10.12.6 A mid-concentration standard must also be injected at intervals of 10 or 20 (refer to section 10.7.1) 

samples and at the end of the analysis sequence. 
 

10.12.7 When the extracts are not being used for the analyses, store them at 40 C ± 2°C protected from light in 
screw-cap vials equipped with unpierced Teflon-lined septa. 

 
10.13 Confirmation analysis. 

 
10.13.1 Confirmation analysis is to confirm the presence of all compounds tentatively identified in the primary 

analysis. 
 

10.13.2 Confirmation analysis is performed by using the different GC column from primary analysis. 
 

10.13.3 The only standards that are required are the evaluation standard and standards of all compounds to be 
confirmed. 

 
10.13.4 Quantitation may be preformed on the confirmation analysis when standards meet the calibration 

criteria. 
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10.13.5 An RPD of <40% should be met between the primary and confirmation column results.  If this criteria is 

not met, the results should be qualified, and/or note the exceedence in the case narrative.  If an RPD 
>40% can be attributed to interference on one of the two columns, the lab should report the lower 
results and explain the justification in the case narrative. 

 
10.14 Data Interpretation 

 
10.14.1 Qualitative identification 

 
   The targeted compounds shall be identified by an analyst with competent knowledge interpreting 

retention time and/or chromatographic pattern by comparison of the sample to the standard of the 
suspected compound.  The criteria required for a positive identification are:  

 
   o The sample component must elute at the daily absolute retention time window (Refer to 

section 10.7) for both primary and confirmation run. 
 
   o The GC pattern in the samples should resemble the pattern in the identified standard. Be 

aware of matrix interfering effects on peak shape and relative peak ratios which could 
distort the pattern. Interpretation of this phenomena may require a highly experienced 
chromatographer or at least a second opinion. 

 
    10.15.2 Quantitative analysis. 
 
   o When a target compound has been identified, concentration (see section 10.16.4) will be 

based on the integrated area/or height of the peak and calculated by external standard 
technique. 

 
   o Concentration will be calculated from the average of three to five non-interfered major 

peaks. 
 

10.15 Calculation:  Calculations are performed by Environquant software by inserting the sample multiplier in the 
appropriate field.  Calculate the sample multiplier by dividing the final volume by the initial sample size in ml 
(aqueous) or dry weight grams (solids).  The calculations may be verified as follows: 

 
10.15.1 Calibration Factor (CF). 

 
     CF   =    As    
     Cs 
 
  where: As   = Area of the peak for the compound being measured. 
    Cs  = Concentration of the compound being measured (ug/l). 
   
  10.16.2 Percent Relative Standard Deviation (% RSD). 
 
    % RSD  =     SD      x 100  
        CFav 
 
  where:    SD    = Standard Deviation. 
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     CFav = Average calibration factor from initial calibration. 
 
 
  10.16.3 Percent Difference (% D). 
 
   % D  =      | RSPical - RSPc |      x100 
      RSPical 
 
  where: RSPc  = Target area from continuing calibration (CBCHK). 
              RSPical =    Target area from initial calibration  
 

 
10.16.4 Concentration 

 
 
 
  For water: 
 
   Conc. (ug/l) =   Ac   x  Vf  x  D    
      CFav x  Vi 
 
  For soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =     Ac    x  Vf  x  D   
        CFav x Ws  x  M   
 
  where:     Ac  = Area of peak for compound being measured. 
      Vf  = Final Volume of total extract (ml). 
      D   = Secondary dilution factor. 
      Vi  = Initial volume of water extracted (ml). 
      Ws  =  Weight of sample extracted (g). 
      M   =  (100 - % moisture in sample) / 100 
     or  % solid/100. 
 
 
  10.16.5 Percent Recovery (% R). 
 
   % R  =     Concentration found     x  100 
    Concentration spiked 
 
  10.16.6 Relative Percent Difference (RPD). 
 
      RPD  =     |MSC - MSDC|     x  100 
      (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
   MSDC =  Matrix Spike Duplicate Concentration. 
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11.0 QUALITY CONTROL 
 

11.1 QC Requirements Summary 
   
  Initial Calibration Verification Every calibration curve  
  Calibration Check std.  Every 12-hour shift or interval with less than 10 samples 
  Method blank    one per analytical batch* or per extraction batch 
  Matrix Spike   one per preparation batch* 
  Matrix Spike Duplicate  one per preparation batch* 
  Blank Spike   one per preparation batch* 

  Blank Spike Duplicate  one per preparation batch* 
  Surrogate   every sample and standard 
  Clean-up Blank   As needed   
  
  * The maximum number of samples per preparation batch is  twenty.  
 
   Note:  The Blank Spike Duplicate is an MCP requirement  
 

11.2 Initial calibration verification (ICV) – refer to section 10.6. 
 
11.3 Continuing calibration check - refer to section 10.7. 

 
11.4 Method blank. 

 
11.4.1 The method blank should be carried through all stages of the sample preparation and 

measurement. 
 

11.4.2 An acceptable method blank must be analyzed once for each extraction batch. 
 

11.4.3 Evaluate the method blank for target compound contamination to the MDL.  If target 
compounds are detected in the method blank above ½ the RL, the source of 
contamination must be identified and corrective action must be taken (and documented 
in the run log) including evaluation of the batch for re-extraction.      

 
11.4.4 Recovery of the surrogates should be within current (in-house generated) acceptance 

limits.  For MCP samples, the surrogate recovery should be compared to 30-150 (or in-
house acceptance limits - whichever is more stringent). 

 
11.4.5 If the method blank does not meet surrogate criteria and/or target compounds are detected 

above ½ the RL, the entire batch must be re-extracted (if surrogate criteria is satisfactory 
and target compounds are detected in the method blank above ½ the RL – but the 
samples are non-detected – the samples may be reported without qualification).  

 
11.5 Clean Up Blanks 
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11.5.1 Blanks may be analyzed in certain situations in order to clean up the analytical system or prevent 
carryover to client samples.  However, the analysis of these cleanup blanks must be performed in a 
manner which does not bias analytical results or create unfair treatment of quality assurance samples. 

 
11.5.2 A clean up blank may be analyzed after the calibration check and blank spike in order 

to prevent low-level carry-over of heavier compounds such as naphthalene and 
trimethylbenzenes.  It may not be necessary to analyze a clean up blank after the 
MS/MSD if the client does not require estimated (“J” flag) results or if the heavier 
compounds are not to be reported. 

 
11.5.3 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results 
narrated. 

 
11.5.4 For sequences requiring a middle and end check caution should be used when 

analyzing clean up blanks.  It is not considered appropriate to run a clean up blank 
immediately prior to an end or middle check in order to clean the system – without also 
running clean up blanks at intervals throughout the batch.  An exception to this would 
be if only the sample run prior to the middle or end check is believed to pose a 
carryover threat. 

 
11.5.5 If you should have any questions about analyzing clean up blanks please see your 

supervisor or Quality Assurance. 
 

11.6 Matrix Spike (MS) / Matrix Spike Duplicate (MSD) / Blank Spike/Blank Spike Duplicate. 
 

11.6.1 A sample from each analytical batch is selected and spiked in duplicate (or duplicates are 
run) with select compounds to check precision and reproducibility.  The spike solution must 
be from a source independent from the calibration standards (second source).  

 
11.6.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 200 ug/l for 

Aroclor-1016 and Aroclor-1260 for aqueous samples and 267 ug/kg for soil/solids samples.  
Percent recoveries (% R) (see section 10.16.5) are compared to current (in-house 
generated) acceptance criteria.   For MCP samples, percent recoveries are compared to 
40-140% or current in-house acceptance criteria (whichever is more stringent).   RPDs are 
compared to in-house acceptance limits.   For MCP samples, RPDs are compared to less 
than or equal to 50%.  

  
11.6.3 If matrix spike recoveries do not meet the current acceptance criteria and the QC check 

sample (QCCS - blank spike, an aliquot of clean matrix similar to the sample matrix spiked 
at same concentration as MS) does meet the criteria, matrix interference is to be assumed 
and the data is reportable. 

 
11.6.4 If the blank spike does not meet the current (in-house generated) acceptance criteria, the 

batch should be evaluated for re-extraction and reanalysis or the data should be qualified. 
For MCP, recoveries should be within 40-140% or within current in-house QC limits 
(whichever is more stringent). For  MCP samples the  blank spike duplicate must also be 
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prepared and analyzed with each preparation batch.  The recovery criteria and is  40-
140% or within current in-house limits (whichever is more stringent).  The water RPD 
criteria is less than or equal to 20, and the soil RPD criteria is less than or equal to 30.  If 
recovery criteria is not met the batch should  be evaluated for re-extraction and reanalysis.  
If the RPD criteria is not met the source of the problem should be determined before 
proceeding with subsequent batches.  All MCP non-conformances must be narrated.   

 
11.6.5 All Aroclors must be spiked in the MS/MSD and blank spike at least every 2 years.   

   
11.7 Surrogate. 

 
11.7.1 All blanks, samples, and matrix spikes contain surrogate compounds which are used to 

monitor performance of the extraction, cleanup (when used), and analytical system. 
 

11.7.2 Two surrogate standards, Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl (DCB), 
are added to each sample. 

 
11.7.3 If the percent recovery (refer to 10.16.5) of any surrogate compound does not meet the 

current (in-house generated) acceptance criteria (or 30-150% for MCP samples, or the 
current in-house limits  - whichever are are more stringent), the following must be done: 

 
11.7.4 All calculations must be checked, if no problem is detected then reanalyze the sample. 

 
11.7.5 Re-extract  if no problem is detected and reanalysis yields the same results. 

   
11.7.6 The retention time shift for surrogate must be evaluated after the analysis of each sample. 

 
11.7.7 The sample must be reanalyzed when the retention time for both surrogates is out of 

control limit (see section 10.7). 
 

11.7.8 The above conditions (section 11.5.7) are not required for samples having visible matrix 
interference, defined as excessive signal levels from target or non-target interfering peaks.  
This judgment should be approved by team leader or supervisor. 

 
11.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 

an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC.  However, only the detected Aroclor may be used as the 
P&A), and if any significant changes have been made to the instrument.  In general, 4 replicates 
or blank spikes are analyzed using the same procedures and conditions for sample analysis.  
The percent recoveries are compared to either default limits of 80-120% or in-house control 
limits if established.  The standard deviation of the 4 replicate percent recoveries are compared 
to either ±20 or to in-house limits once established.  If percent recovery or standard deviation 
criteria are not met, corrective action must be taken to bring the system back into control.    All 
Aroclors must be evaluated on an annual basis (either using the PT or P&A study).  

 
11.9 Project or Client specific Quality Assurance Plans (QAPs).    

 
11.9.1 Criteria specified in client QAPs must be followed as described. Projects in LIMs should 

be noted as having specific criteria.   The analysts must be informed of the project or 
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client specific criteria by either special training sessions, receipt of the client or project 
QAP, or preferably both. The more stringent criteria of either the method or 
client/project QAP should be followed for the specific QAP samples. 

 
11.10 Data assessment and acceptance criteria for quality control.  Quality control limits are 

generated at least on an annual basis by QA using an in-house program.  Blank spike, MS/MSD, 
and surrogate QC data are pooled for the previous year (or other specified time frame) and the data 
is processed and evaluated by QA.  The new limits are entered into the LIMS where they can be 
viewed directly or by printing out a compound list (QC limits must be requested).  The annual QC 
limit data is filed with QA. 

 
 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed 
daily.  Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this 

log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All 

information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.4 The Accutest lot number must be cross-referenced on the standard vial. 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction.  

 
12.7 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 

manager.  
 

13.0 DATA REVIEW 
 

13.1.1 The analyst conducts the primary review of all data.  This review begins with a check of 
all Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  
The analyst has the authority and responsibility to perform corrective action for any out-
of-control parameter of non-conformance. 

 
13.1.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  All manual calculations, QC criteria, and a 
comparison of the data package to client specified requirements are checked.  The 
department manager may reject data, initiate reanalysis, take additional corrective 
action, or reprocess data. 
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13.1.3 The  laboratory director performs a full tertiary review of the data package following its 
assembly.  This review includes an evaluation of QC data against acceptance criteria 
and a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
13.1.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, 
analytical quality control, sample custody documentation and sample identification. 

 
 

14.0 DATA  REPORTING 
 

14.1 A results page including positive results and/or  RLs for all target compounds, units, 
methodology, dates of extraction and analysis, data qualifiers, and surrogate recoveries are 
reported.  Additional quality control data including calibration summaries, MS/MSD (or 
duplicate) percent recoveries and RPDs, blank spike recoveries, and method blank results may 
be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client electronically as a PDF (e-hardcopy).   

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.5 MCP QC non-conformances must be discussed in the case narrative.  
 

14.6 Procedures for handling out-of-control or unacceptable data. 
 

14.6.1 If quality control data does not meet criteria the non-conformance must be discussed in 
a case narrative and footnoted on the applicable quality control report summary.  If 
preservation or holding time criteria is not met and the samples are analyzed the result 
page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation 

 
 

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
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describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, and the 
annual MDL study results.  Refer to section 3.5 for MDLs, and section  11.9 for QC  limits.  

 
 
 
17.0 ADDITIONAL REFERENCES 
 

17.1 MA DEP WSC-CAM-V A Revision No. 4, August 20, 2004.  SW846 Method 8000C, Rev. 3, March 
2003 

 
        Table  1 
 

RECOMMENDED OPERATING CONDITION 
 
 
  Carrier Gas   Helium 
  Make-up gas   5 % Methane/ 95 % Argon 
  Make-up gas flow   about 50 ml/min 
  Injection port temperature 280°C 
 
 For capillary column: 
 
  Injection type    Splitless – Pulsed Splitless 
  Purge off time    .8 min. 
  Column flow    3.09 ml/min     
  Septum purge flow    3 ml/min. 
  Initial temperature    160 °C 
  Initial time    1.0 min. 
  Program rate    50°C/min to 200°C for 0 min. 
       10°C/min to 320°C for 3 min. 
  Final Temperature    320ºC 
  Temperature hold    3.0 min 
  Cleanup:    260ºC to 320ºC at 50ºC/min; hold 1 min. 
  Total run time    16.8 min 
 
  *Conditions may be altered to maximize resolution 
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 Table 2  

 
  

 CALIBRATION/SPIKE STANDARD PREPARATION 
 
 
 

PCB Calibration Working Stock Solution (25.0 ug/ml) 
 
Ar-1016/1260 (1000µg/ml) 0.25 ml 
Hexane 9.75 ml 

Total: 10 ml 
 
or Ar-1016/1260 (100 ug/ml) 
 
*Ar-1016/1260 (100µg/ml) 1.0 ml 
Hexane 3.0 ml 

Total: 4.0 ml 
 
 
PCB’s Calibration Standard (for all Aroclor) 
 
Concentration (ppb) 50 100 250 500 750 1000 
PCB’s stock (25 ug/ml)   50 ul  100 ul  250 ul 500 ul 750 ul 1000 ul 
DCB Surrogate (200 ug/ml)  1 ul    2 ul   5  ul 6  ul  7  ul 10  ul 

Hexane to   Total: 25 ml 25 ml 25 ml 25 ml 25 ml 25 ml 
 
 
Note:  Alternate volumes may be prepared (eg. 50 ml) with supervisor approval.  
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Table 3 

 
STANDARD SOLUTIONS 

 
Aroclor  100 µg/ml in isooctane  Ultra Scientific 

 
1016      PP-282 

 
1221      PP-292 

 
1232      PP-302 

 
1242      PP-312 

 
1248      PP-342 

 
1254      PP-352 

 
1260      PP-362 

 
1016/1260 1000 ug/ml in iooctane  PPM-8082 

 
TCMX/DCB 200 ug/ml in acetone  ISM-320 

             
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC204-12 
 Pub.Date:3/24/00
 Rev.Date:06/25/13 
 Page 23 of 23 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate    

 
 
 
 
 
 
 
 
 
 
             Table 4 

 
 

Aroclor    CAS Number 
 

Aroclor 1016   12674-11-2 
 

Aroclor 1221   11104-28-2 
 

Aroclor 1232   11141-16-5 
 

Aroclor 1242   53469-21-9 
 

Aroclor 1248   12672-29-6 
 

Aroclor 1254   11097-69-1 
 

Aroclor 1260   11096-82-5 
 

*Aroclor 1262   37324-23-5 
 

*Aroclor 1268   11100-14-4 
 

 
*These Aroclors are only analyzed upon special request.   
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Lab Manager: Douglas Yargeau  

 
QA Officer: Robert Treggiari 

 
 

TITLE: DETERMINATION OF ORGANOCHLORINE PESTICIDES USING GC SYSTEM 
 
TEST METHOD: SW846-8081B (Revision 2, February 2007) 
 
REVISED SECTIONS:  6.1.1; 8.3.5 
 
1.0 SCOPE & APPLICATION 
 

1.1 Method 8081B is used to determine the concentrations of various organochlorine pesticides in 
extracts from solid and liquid matrices, using capillary columns with electron capture detectors 
(ECDs).   This revision no longer includes the analysis of PCBs (8082) since that method 
includes specific cleanup and quantitation procedures designed for PCB analysis. 

 
1.2 Test Code: P8081PEST 

 
1.3 Method 8081B is used to determine the concentrations of various organochlorine pesticides in 

extracts from solid and liquid matrices, using capillary columns with electron capture detectors 
(ECDs).   Refer to Table 3 for the compounds analyzed by this method.  This revision no longer 
includes the analysis of PCBs (8082) since that method includes specific cleanup and 
quantitation procedures designed for PCB analysis 

 
2.0 SUMMARY 
 

2.1 This method can be performed in accordance with current SW846 extraction methodologies: 
    Method-3510 (Separatory Funnel Liquid-Liquid Extraction)  
   Method-3520 (Continuous Liquid-Liquid Extraction)  
   Method-3540 (Soxhlet Extraction)  
   Method-3550 (Ultrasonic Extraction)  
   Method-3545 (Pressurized Fluid Extraction – PFE) 
 

2.2 Prior to gas chromatographic analysis, the extraction solvent must be exchanged to hexane.  
Refer to extraction SOP. 

 
2.3 Some of the following cleanups may be used to eliminate interferences in the analysis:  

   Method-3610 (Alumina column cleanup)  
   Method-3620 (Florisil column cleanup) 
   Method-3630 (Silica gel column cleanup)  
   Method-3660 (Sulfur Cleanup).  
   
   Refer to extraction SOPs.  
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2.4 The resultant hexane extract is injected into a calibrated GC system containing a fused silica 
capillary. 

 
2.5 The peaks detected are compared to retention times specific to the known target list of 

compounds on two different column types (primary and confirmation). 
 

2.6 If sensitivity permits, the positive hit may be confirmed by GC/MS method 8270. 
 

2.7 Once identified the compound is quantitated by external standard techniques with an average 
calibration factor generated from a 5 points curve 

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending 
on matrix difficulties, sample volumes or weights, and percent moisture.  Detected 
concentrations below this concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an 

individual analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described 
in 40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume 
analyzed and sample dilutions if needed, which may cause MDL variations from sample to 
sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using 

the same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 
replicates).  If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the 
appropriate student’s t value.  MDLs are determined initially (prior to analysis), on an annual 
basis, and after major maintenance to equipment.   Refer to the MDL SOP (MQA245) for 
specific procedures for performing MDL studies.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list in 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL 
studies are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  
Electronic MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number 
of samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 
samples (or 10 samples for certain methods) or less will all be handled as a separate batch. 
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4.3 BLANK SPIKE –  a sample matrix, free from the analytes of interest, spiked with verified known 

amounts of analytes from a source independent of the calibration standards or a material 
containing known and verified amounts of analytes. It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of all or a portion 
of the measurement system. 

 
4.4 BREAKDOWN - a measure of the decomposition of certain analytes (DDT and Endrin) into by-

products. 
 

4.5 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target 
analyte to the mass injected.  The calibration factor is analogous to the Relative Response 
Factor (RRF) used in the Volatile and Semivolatile fractions. 

 
4.6 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.7 CALIBRATION CHECK - analytical standard run every 12 hours to verify the initial calibration of 

the system. 
 

4.8 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample 

matrix and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and 
pesticide/Aroclor compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  
This includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date 

of its extraction and/or analysis. 
 

4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary 
phase within a chromatographic column.  The analytes are volatized directly from the sample 
(VOA water and low-soil), volatized from the sample extract (VOA medium soil), or injected as 
extracts (SVOA and PEST).  In VOA and SVOA analysis, the compounds are detected by a 
Mass Spectrometer (MS).  In PEST analysis, the compounds are detected by an Electron 
Capture (EC) detector.  In the screening procedure (all fractions), the Flame Ionization Detector 
(FID) is used as the detector. 
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4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(preferably a different vendor, but a different lot is acceptable if no other vendors available) from 
the initial calibration standards to verify the initial calibration.  

 
4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to 

the retention time at the end of the area of integration. 
 

4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 
(soil/sediment) to perform any of the required operations:  sample analysis or extraction, 
percent moisture, MS/MSD, etc. 

 
4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous 
with phase (liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target 
analytes, and may affect surrogate recoveries.  In addition, non-target analytes may be 
extracted from the matrix causing interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) 

that is spiked in order to determine the precision of the method. 
 

4.22 METHOD BLANK - an analytical control consisting of all reagents and surrogate standards that 
is carried throughout the entire analytical procedure.  The method blank is used to define the 
level of laboratory, background, and reagent contamination. 

 
4.23 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 

Environmental Protection (MA DEP) program which deals with environmental cleanups within 
the state.  For the purposes of this SOP MCP specifically refers to data quality and reporting 
guidelines established under the MCP Data Enhancement Program.   

 
4.24 PERCENT DIFFERENCE (%D) - As used in this SOP to compare two values, the percent 

difference indicates both the direction and the magnitude of the comparison, i.e., the percent 
difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 
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4.25 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample 
made by drying an aliquot of the sample at 105°C.  The percent moisture determined in this 
manner also includes contributions from all compounds that may volatilize at or below 105 °C, 
including water.  Percent moisture may be determined from decanted samples and from 
samples that are not decanted. 

 
4.26 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare 

two values, the relative percent difference is based on the mean of the two values, and is 
reported as an absolute value, i.e., always expressed as a positive number or zero.  In contrast, 
see percent difference. 

 
4.27 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.28 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of 

an analyte compared to its internal standard.  Relative Response Factors are determined by 
analysis of standards and are used in the calculation of concentrations of analytes in samples.  
RRF is determined by the following equation: 

 
Where, 
 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.23 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
RTis= Retention time for the internal standard in calibration standard or in a sample. 

 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC203-07 
 Pub Date: 3/24/00 
 Rev Date: 6/13/13 
 Page 6 of 26 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

4.29 RESOLUTION - also termed separation or percent resolution, the separation between peaks on 
a chromatogram, calculated by dividing the depth of the valley between the peaks by the peak 
height of the smaller peak being resolved, multiplied by 100. 

 
4.30 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, 

EC, or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.31 SOIL - used herein synonymously with soil/sediment and sediment. 
 

4.32 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds 
added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to 
evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.33 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period.  For pesticide/Aroclor 

analyses performed by GC/ECD, the twelve hour time period in the analytical sequence begins 
at the moment of injection of the instrument blank that precedes sample analyses, and ends 
after twelve hours have elapsed according to the system clock. 

 
4.34 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  

The identification of a target analyte is dependent on a target compound's retention time falling 
within the specified retention time window established for that compound.  Retention time is 
dependent on the nature of the column's stationary phase, column diameter, temperature, flow 
rate, and other parameters. 

 
5.0 HEALTH & SAFETY 
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5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  
All samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The following parameters have been tentatively classified as known or suspected human or 

mammalian carcinogens: 4,4’-DDT, 4,4’-DDD, and the BHCs.  All standards of should be 
prepared in a hood. 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Preservation 
 

6.1.1 Containers - two 1-liter glass bottles with Teflon insert in cap (aqueous) or 8 oz. Amber jar 
with Teflon insert in cap (soil).  Additional volume for water samples are necessary if to be 
used for QC.   If chlorine is present in the sample (or suspected) add 1 ml of sodium 
thiosulfate solution to the sample container. The pH of samples is checked using pH paper 
prior to extraction and recorded in the preparation logbook.  Samples are extracted as 
received and recorded as neutral 7.0 (6.5 – 7.5).  If pH is outside of neutral, the determined 
pH is recorded and commented. 

 
6.1.2 Samples should be taken with care so as to prevent any portion of the collected sample  
 coming in contact with the sampler's gloves, thus causing possible phthalate  
 contamination. 

 
6.1.3 The samples must be protected from light and refrigerated at 40C ± 20C from the time of  
 receipt until extraction and analysis. 

 
6.1.4 Sample extracts must be stored at 4°C ±  2°C protected from light. 

 
6.2 Holding time 

 
6.2.1 Aqueous sample must be extracted within 7 days of sampling. 

 
6.2.2 Soil sample must be extracted within 14 days of sampling. 

 
6.2.3 Extracts must be analyzed within 40 days following extraction. 

 
 
7.0 APPARATUS & MATERIALS 
 

7.1 Gas Chromatograph System 
 

7.1.1 Gas Chromatograph – Hewlett Packard Model 5890 or equivalent 
 

7.1.1.1 The complete analytical system with a temperature programmable gas 
chromatograph and all required accessories including syringes, analytical 
columns, and gases. 
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7.1.1.2 The injection port is designed for splitless injection with capillary columns. 

 
7.1.1.3 The capillary column is directly coupled to the detector. 

 
7.1.2 Columns: 

 
7.1.2.1 Primary:  30 m x 0.53 mm fused silica (1 um film thickness) DB-1701 narrow -bore 

capillary column or equivalent. Condition as per manufacturer's directions. 
 

7.1.2.2 Confirmatory 30 m x 0.53 mm fused silica (1 um film thickness) *DB-35 narrow 
-bore capillary column *or equivalent. Condition as per manufacturer's directions. 

7.2 Data system 
 

   The ENVIROQUANT (PC) data system is capable of quantitation using multipoint calibration. 
  

7.3 Syringe 
 

7.3.1 10 ul graduated, manually held (Hamilton or equiv.). 
 

7.3.2 10 ul graduated, auto sampler (Hamilton or equiv.). 
 
8.0 STANDARDS & REAGENTS 
 

8.1 Solvents - Ultra pure, chromatography grade Hexane. 
 

8.2 Stock standard solutions. 
 

8.2.1 Commercially prepared standards used. Refer to Table 2. 
 

8.2.2 Stock standard solutions must be replaced after 1 year or sooner if comparison with quality 
control check samples indicates a problem. 

 
8.2.3 All other standard solutions must be replaced after six months or sooner if comparison with 

quality control check samples indicates a problem. 
 

8.2.4 Unopened stock standards should be stored according to manufacturer’s requirements.  
All standard solutions should be stored at 4°C ± 2°C in the dark using amber vials.  

 
8.3 Calibration standards. 

 
8.3.1 Calibration standards are prepared at a minimum of the following six concentration levels, 

including surrogates, from the stock standards. 
 
   Pesticides:  5.0, 10, 50, 100, 400, 1000 ug/l, *containing tetrachloro-m-xylene (TCMX) and 

decachlorobiphenyl (DCB) at 8, 16, 40, 48, 56, and 80 ug/l respectively. 
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   Toxaphene: 200, 400, 1000, 2000, 10000 ug/L 
 
   Chlordane:  20, 40, 100, 200, 1000 ug/L 
          

8.3.2 See Table 2 for preparation of working standard. 
 

8.3.3 See Table 2 for preparation of Pesticide Breakdown Solution 
 

8.3.4 The Pesticide matrix spike solution is prepared in Acetone at 2/10 ug/ml (Refer to Table 2). 
 
8.3.5 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 

water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, expiration 
date, calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.  Vendors typically used by Accutest include Fisher Scientific, 
VWR, Accustandard, Absolute Standards, Supelco, Chemservices, Ultra, and ERA.   
Additional vendors may be utilized as necessary. 

 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences.  
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to " The Procedure for Washing Glassware " SOP No. 
MQC005-02 for practices utilized in the extraction department. 

 
9.3 Matrix interferences may be caused by contaminants that are co-extracted from the sample. The 

extent of matrix interferences will vary from source to source. Interferences such as sulfur and 
phthalate are removed by sulfur cleanup (Method 3660B).  

 
9.4 Avoiding contact with any plastic materials and checking all solvents and reagents for phthalate 

contamination can best minimize interference from phthalate esters.   
 

9.5 Waxes, lipids, and other high molecular weight materials can be removed by GPC.  Additional 
adsorptive cleanups including silica gel alumina, and florisil may be necessary 

 
10.0 PROCEDURE 
 

10.1 The calibration ranges are shown in section 8.3.1. 
 

10.2 The linear range covered by this calibration is the highest concentration standard.  A low 
standard must be analyzed at or below the reporting limit.  

 
10.3 Aliquot the proper amount of each calibration standard into a 2 ml crimp top vial. 

 
10.4 The calibration factor (CF) is defined in section 10.17.1. 
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10.5 Initial calibration 
 

10.5.1 A minimum of 5 points must be analyzed (as an option, more points may be analyzed). 
  

10.5.2 Surrogate compounds must be analyzed at the same concentrations used for the 
calibration curve.  

 
10.5.3 To quantitate using the average response factor (RF),  percent relative standard 

deviation (%RSD) (see section 10.17.2) must be <20 % for each analyte of interest.  
Quantitation using regression analysis must utilize a curve with a correlation coefficient 
>0.99.   The curve may be forced through the origin  - verify that this is acceptable prior to 
proceeding.  A minimum of 5 points is required for linear regression – 6 points for 
quadratic.  

  
10.5.4 The multi-component analytes (such as: Toxaphene or Chlordane) employs a multiple-

point initial calibration as described in sections 10.5.1 and 10.5.2 (however, a minimum 
of two points are required for initial calibration). 

 
• The areas of the 4 to 6 major peaks should be used as for quantitation to calculate the 

calibration factor for that peak. 
 

• These calibration factors are then used to calculate the concentration of each corresponding 
peak in the sample chromatogram and the 4 to 6 resulting concentrations are averaged to 
provide the final result for the sample.  

 
Note: Calibration points within the calibration curve (above the low point and below the high 
point) may not be removed for the sole purpose of meeting RSD or linear regression 
acceptance criteria.  A point within the curve may be removed only if it can be determined to be 
an obvious problem with the analysis (eg. poor injection, etc.).  The low or high point of the 
curve may be removed to meet RSD or linear regression criteria.  However, by removing the 
low point the RL is subsequently raised; by removing the high point the quantitation range is 
lowered.    
 
Note:  The practice of running extra calibration levels and selectively choosing the best results 
(i.e. cherry picking) is strictly prohibited.   

 
10.5.5 The concentration of the calibration standard at the upper limit of the curve will be reduced 

if the instrument response indicates signs of detector saturation. 
 
10.5.6 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 

within the same 12-hour clock as the initial calibration – and before sample analysis 
occurs. 

 
10.5.7 If linear or non-linear regression is used then the low point of the calibration (RL) must be 

verified by re-calculating the concentration of the low point against the curve.  Acceptance 
criteria are 70-130% recovery.  If these criteria are not met, then the RL will become the 
next highest calibration point exhibiting acceptable recovery (70-130%).  
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10.5.8 Initial Calibration Verification (ICV).   A standard obtained from a source independent from 

the initial calibration standards (second source) must be analyzed after the initial 
calibration to verify accuracy.  The percent recovery must be less than or equal to 20 % for 
each target compound.  If this criteria is not met, the problem must be corrected and the 
analysis of a new initial calibration may be necessary.  

 
10.6 Continuing calibration check (CBCHK). 

 
10.6.1 A Continuing calibration check standard at mid-level concentration must be acquired at the 

beginning of each 12-hour shift or at intervals of not more than 20 samples∗ and at the end 
of the analysis sequence. ****10 samples is recommended to minimize the number of 
samples requiring re-injection when QC limits are exceeded.   The analyst should alternate 
the analysis of low and high concentration calibration checks.   

 
   ∗ Each group of 20 samples in the analysis sequence includes a calibration standard. Thus, 

injections of method blank extracts, matrix spike samples, and other non-standards are counted 
in the total. Solvent blanks, injected as a check on cross-contamination, need not be counted in 
the total. 

 
10.6.2 The response should be checked against the % difference of the average 

calibration factor for curves using the average RF, or area % if using a curve 
generated using regression.  The percent difference (%D) (see section 10.17.3) must be 
less than or equal to 20 % for each target compound. 

 
10.6.3 If a % D criterion is met, the continuing calibration is considered valid. 

 
10.6.4 If %D criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail 

again, a new five or six-point calibration must be performed. Alternatively, if the corrective 
action that is taken resolves the problem (as evidenced by two consecutive successful 
continuing calibrations), a new initial calibration does not have to be performed. 

 
10.6.5 If %D criteria fail (> 15%) at the end of the analysis sequence, 

 
° the analyte was not detected in the specific samples analyzed during the analytical shift: then 

the extracts for those samples do not need to be reanalyzed when the calibration standard 
response is above the initial calibration response. 

 
° the analyte was detected in the specific samples analyzed during the analytical shift, or the 

calibration standard response is below the initial calibration response: the extracts for those 
samples need to be reanalyzed 

 
10.7 Retention time windows 

 
10.7.1 Retention time windows must be calculated for each analyte on each GC column and 

whenever a new GC column is installed. The data must be retained in the laboratory. 
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10.7.2 Make three injections of all single component standard mixture and multi-response 
products at approximately equal intervals during the 72-hr period. 

 
10.7.3 Calculate the standard deviation of the three absolute retention times - recording the 

retention time to three decimal places (e.g. 10.015 min) - for each single component 
pesticide. 

 
10.7.4 For multi-response pesticides, choose four to six major peaks and calculate the standard 

deviation of the three retention times for that peak. The peak chosen should be fairly 
immune to losses due to degradation and weathering in the samples. 

 
10.7.5 In those cases where the standard deviations of the retention time window for a particular 

pesticide is 0.000 minutes, the laboratory may either collect data from additional injections 
of standards or use a default standard deviation of 0.01 minutes.  

 
10.7.6 Apply plus or minus three times the standard deviations to retention time of each target 

compound  (first calibration check of the day or middle level of initial calibration).  This will 
be used to define the retention time window for the sample. If default standard deviation of 
0.01 minutes is employed, the width of the window will be 0.03 minutes.  This procedure 
must be performed each working day.  

 
10.8 Instrument conditions. 

 
10.8.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed as 

long as criteria of calibration are met. 
 

10.9 Sample preparation. 
 

10.9.1 Refer to the appropriate extraction SOP. 
 

10.10  Sample cleanup. 
 

10.10.1 The specific cleanup procedure used will depend on the nature of the sample to be 
analyzed and the data quality objectives for the measurements. Refer to section 2. 

 
10.11 The GC column should be primed or deactivated by injecting a pesticide standard mixture 

approximately 20 times more concentrated the mid-level standard. Because of the low 
concentration of pesticide standards injected on a GC/ECD, column adsorption may be a problem 
when the GC has not been used for a day. 

 
10.12 DDT and Endrin breakdown evaluation. 

 
10.12.1 Before samples are analyzed and at the beginning of each 12-hour shift, inject 1 µl of an 

evaluation standard directly on column. (Refer to Table 2). 
 

10.12.2 Calculate the percent breakdown for Endrin and DDT (See section 10.17.7). 
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10.12.3 If degradation of either DDT or Endrin exceeds 15 %, take corrective action before 
proceeding with calibration.  Breakdown must be evaluated using peak areas. This should 
include replacing the liner, cleaning the injection port, and clipping the analytical column. 

 
10.12.4 Breakdown occurs when the injection port liner is contaminated high boiling residue from 

sample injection or when the injector contains metal fittings. Refer to the “GC Preventative 
Maintenance” SOP for GC system maintenance outline. 

 
10.13 Initial calibration or continuing calibration check. 

 
10.13.1 See Section 8 
 
10.13.2 If one or more compounds have a response greater than the highest calibration standard, 

the extract requires dilution.   Dilution should be performed in hexane using microsyringes, 
and may be performed using the autosampler vials or volumetric flasks (for larger 
dilutions).  Dilutions may not be performed due to sulfur interference.  A cleanup 
technique must be performed on the sample to reduce the presence of sulfur. The 
dilution should result in a concentration within the mid-to-upper range of the calibration 
curve 

 
10.14 Sample analysis (Primary). 

 
10.14.1 The external standard technique is performed. 

 
10.14.2 Inject 1 µl of the sample extract.. 

 
10.14.3 When the extracts are not being used for the analyses, store them at 40 C +/- 2 protected 

from light in crimp-cap vials equipped with un-pierced Teflon-lined septa. 
  

10.15 Confirmation analysis 
 

10.15.1 Confirmation analysis is to confirm the presence of all compounds tentatively identified in 
the primary analysis. 

 
10.15.2 A dissimilar GC column from primary analysis must be used to perform confirmation 

analysis. 
 
10.15.3 All QA/QC parameters should  be met on the confirmation column. 

 
10.15.4 An RPD of <40% should be met between the primary and confirmation column results.  If 

these criteria are not met, the results should be qualified, and/or note the exceedence in 
the case narrative.  If an RPD >40% can be attributed to interference on one of the two 
columns, the lab should report the lower results and explain the justification in the case 
narrative.  
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10.15.5 GC/MS confirmation will normally require a concentration of approximately 10 ng/ul in the 
final extract for each single-component compound, while SIM may only require a 
concentration of  1 ng/ul.  

 
10.16 Data interpretation 

 
10.16.1 Qualitative identification 

 
   Analyst shall identify the targeted compounds with competent knowledge interpreting retention time 

and/or chromatographic pattern by comparison of the sample to the standard of the suspected 
compound.  The criteria required for a positive identification are:  

 
   o The sample component must elute at the daily absolute retention time window (Refer to 

section 10.7) for both primary and confirmation run. 
 
   o For multi-response pesticides, the GC pattern in the samples should resemble the pattern 

in the identified standard. Be aware of matrix interfering effects on peak shape and relative 
peak ratios that could distort the pattern. Interpretation of these phenomena may require a 
highly experienced chromatographer or at least a second opinion. 

   
   10.16.2 Quantitative analysis 
 
   o When a target compound has been identified, concentration (see section 10.17.4) will be 

based on the integrated area/or height of the peak and calculated by external standard 
technique. 

 
   o For multi-response pesticides, concentration will be calculated from the average of three to 

six non-interfered major peaks. 
  

10.17 Calculations:  Sample concentrations are calculated by the Enviroquant software, and may be 
verified as follows: 

 
10.17.1 Calibration Factor (CF) 

 
     CF   =    As    
     Cs 
 
  where: As   = Area of the peak for the compound being measured. 
    Cs = Concentration of the compound being measured (ug/l). 
   
 
   10.17.2 Percent Relative Standard Deviation (% RSD). 
 
    % RSD =     SD      x 100  
        CFav 
 
  where:    SD    = Standard Deviation. 
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     CFav = Average calibration factor from initial calibration. 
 
 
   10.17.3 Percent Difference (% D). 
 
   % D  =      | RSPical - RSPc |      x100 
   *   RSPical 
 
  where:  RSPc  = Target area from continuing calibration (CBCHK). 
              RSPical =    Target area from initial calibration  
   
 
   10.17.4 Concentration (Conc.). 
 
  For water: 
 
   Conc. (ug/l) =   Ac   x  Vf  x  D    
      CFav x  Vi 
 
  For soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =     Ac    x  Vf  x  D   
        CFav x Ws  x  M   
 
  where:     Ac  = Area of peak for compound being measured. 
      Vf  = Final Volume of total extract (ml). 
      D   = Secondary dilution factor. 
      Vi  = Initial volume of water extracted (ml). 
      Ws  =  Weight of sample extracted (g). 
      M   =  (100 - % moisture in sample) / 100 
     or  % solid/100. 
   10.17.5 Percent Recovery (% R). 
 
   % R  =     Concentration found     x  100 
    Concentration spiked 
 
 
   10.17.6 Relative Percent Difference (RPD). 
 
      RPD  =     |MSC - MSDC|     x  100 
      (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
   MSDC =  Matrix Spike Duplicate Concentration. 
 
 
   10.17.7  Percent Breakdown.  
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  % breakdown for DDT =   Total DDT degradation peak area x 100 
       Total DDT peak area 
 
   where: Total DDT degradation peak area = DDE + DDD 
    Total DDT peak area = DDT + DDE + DDD 
 
  % breakdown for Endrin =  Total Endrin degradation peak area x 100 
       Total Endrin peak area 
 
  where: Total Endrin degradation peak area = Endrin aldehyde + Endrin ketone. 
   Total Endrin peak area = Endrin + Endrin aldehyde + Endrin ketone. 
 
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary 
   
  Initial Calibration Verification After each initial calibration 
  Breakdown Evaluation  Every 12-hour shift or interval with less than 20 
  Calibration Check std.  Every 12-hour shift or interval with less than 20 samples 
  Batch blank    one per preparation batch*  
  Matrix Spike   one per preparation batch* 
  Matrix Spike Duplicate  one per preparation batch* 
  Blank Spike   one per preparation batch* 

  Blank Spike Duplicate  one per preparation batch* 
  Surrogate   every sample and standard  
  
• The maximum number of samples per preparation batch is twenty.   The blank spike duplicate is an MCP 

requirement.  
 
    Note:  The Blank Spike Duplicate is an MCP requirement 
 

11.2 Breakdown evaluation - refer to section 10.12. 
 

11.3 Initial Calibration Verification (ICV) – refer to section 10.5.5. 
 

11.4 Daily calibration check - refer to section 10.6. 
 

11.5 Method blank. 
 

11.5.1 The method blank should be carried through all stages of the sample preparation and 
measurement. 

 
11.5.2 An acceptable method blank must be analyzed once for each extraction batch. 
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11.5.3 Evaluate the method blank for target compounds to the MDL.  If target compounds are 
detected in the method blank above ½ the RL, the samples must be re-extracted and 
reanalyzed unless the samples are non-detected for the contaminant 

 
11.5.4 Recovery of the surrogates should be in the range of current in-house QC limits.  For  

MCP/RCP samples, surrogate recoveries should be within 30-150% or within current in-
house QC limits (whichever is more stringent).    

   
11.5.5 If the method blank does not meet surrogate criteria and/or target compounds are detected 

above the MDLs, the entire batch must be evaluated for re-extraction.  This will include 
samples with the same positive analytes as the blank.    For MCP samples: if re-extraction 
is performed within holding time, the laboratory may report the results of the re-extraction 
only.  If re-extraction is performed outside of holding time, the laboratory shouldt report the 
results of the initial extraction and re-extraction.   

 
11.5.6 Matrix Spike (MS)/Matrix Spike Duplicate (MSD)/Blank spike(BSP)Blank Spike Duplicate 

(BSPD) 
 

11.5.7 One sample from each extraction batch is selected and spiked in duplicate (or a matrix 
duplicate is analyzed) with select compounds to check accuracy and precision.  For the 
BSP/BSPD, an aliquot of clean matrix (sand or DI water) is spiked (in duplicate if the 
associated samples are for the MCP) with select compounds to check accuracy and 
precision.  The spike solution should be prepared from a source independent from the 
calibration standards (second source).  

 
11.5.8 Matrix spikes are prepared by spiking an actual sample at a concentration of 40/80/240 

ug/l for pesticides. 
 

11.5.9 Percent recoveries (% R) (see section 10.17.5) are compared to the current in-house 
acceptance criteria.  RPDs are compared to current in-house QC limits.  For MCP/RCP 
samples, percent recoveries are compared to 30-150% or current in-house acceptance 
criteria (whichever is more stringent).   RPDs are compared to less than or equal to 30 (for 
single-component analytes) and less than or equal to 50 (for multi-component analytes).  

    
11.5.10 If matrix spike recoveries do not meet the criteria and the blank spike does meet the 

criteria, matrix interference is to be assumed and the data is reportable.   For samples 
analyzed for the MCP, the blank spike must be prepared and analyzed in duplicate (blank 
spike duplicate).  

 
11.5.11 If the blank spike does not meet the current in-house acceptance criteria (or 40-140% for 

MCP/RCP samples or in-house criteria if more stringent), the batch should be evaluated 
for re-extraction or the data should be qualified.  If a blank spike recovery is above 
acceptance criteria – and the sample is non-detected for the non-compliant target 
compound – the sample results may be reported without qualification.  For MCP/RCP 
samples:  If blank spike criteria is not met, and the MS/MSD recoveries are acceptable – 
non-conformance may be isolated to the blank spike.   If MS/MSD recoveries are not 
acceptable, re-extraction may be necessary.  If re-extraction of the QC and samples is 
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performed within holding time and yields acceptable results – the laboratory may report 
the re-extracted or reanalysis results only.  If re-extracted or reanalyzed outside of 
holding time – both original and re-extracted or reanalyzed results should be reported.  
If the MCP RPD criteria (< 20% for waters and < to 30% for soils)  is not met the source 
of the non-conformance should be determined and resolved before further sample 
preparation/analysis continues.   The non-conformance must be discussed in the case 
narrative.  

 
11.6 Surrogate. 

 
11.6.1 All blanks, samples, and matrix spikes contain surrogate compounds which are used to 

monitor performance of the extraction, cleanup (when used), and analytical system. 
 

11.6.2 Two surrogate standards, Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl (DCB), 
are added to each sample, *resulting in an extract concentration of 40ppb at 100% 
recovery. 

 
11.6.3 If the recovery (refer to 10.17.5) of any surrogate compound does not meet the current in-

house control limits (or 30-150% for MCP samples, or the current in-house limits are more 
stringent), the following must be done: 

 
11.6.3.1 All calculations must be checked, if no problem is detected then reanalyze the 

sample. 
 

11.6.3.2 Re-extract if no problem is detected and reanalysis yields the same result. 
 

11.6.4 The retention time shift for surrogate must be evaluated after the analysis of each sample. 
 

11.6.5 The sample should be reanalyzed when the retention time for both surrogates is out of 
control limit. 

 
11.6.6 The above conditions (section 11.5.4 and 11.5.5) are not required for samples having 

visible matrix interference, defined as excessive signal levels from target or non-target 
interfering peaks. This judgment should be approved by team leader or supervisor. 

 
11.6.7 For Massachusetts samples; if re-extraction or re-analysis yields similar surrogate non-

conformances, the laboratory should report results of both extractions and analyses.  If 
re-extraction or re-analysis is performed within holding time and yields acceptable 
results – the laboratory may report the re-extracted and analyzed results only.  If re-
extracted or re-analyzed outside of holding time – both original and re-extracted, re-
analyzed results should be reported.  If the sample is not re-extracted or re-analyzed 
due to obvious interference, the laboratory should also provide the chromatogram with 
the data report. 

 
11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 

an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC), and if any significant changes have been made to the 
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instrument.  In general, 4 replicates or blank spikes are analyzed using the same procedures 
and conditions for sample analysis.  The percent recoveries are compared to in-house control 
limits.  The standard deviation of the 4 replicate percent recoveries is compared to in-house 
limits once established.  If percent recovery or standard deviation criteria are not met, corrective 
action must be taken to bring the system back into control. 

 
11.8 Data assessment and acceptance criteria for quality control.  Quality control limits are 

generated at least on an annual basis by QA using an in-house program.  Blank spike, 
MS/MSD, and surrogate QC data are pooled for the previous year (or other specified time 
frame) and the data is processed and evaluated by QA.  The new limits are entered into the 
LIMS where they can be viewed directly or by printing out a compound list (QC limits must be 
requested).  The annual QC limit data is filed with QA.     

 
11.9 All target compounds must be spiked in the MS/MSD and blank spike at least every 2 years. 

 
11.10 Quality control acceptance criteria may vary between regulatory programs and clients.  Refer to the 

specific program or client technical specifications for details.   Specific regulatory or client needs 
must be communicated to all applicable managers and analysts prior to beginning analyses.  

 
12.0 DATA REVIEW 
 

12.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-control 
parameter of non-conformance. 

 
12.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject 
data, initiate reanalysis, take additional corrective action, or reprocess data. 

 
12.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the 
data package contents to assure that all analytical requirements and specifications were 
executed. 

 
12.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification. 

 
13.0 DATA REPORTING 
 

13.1 A results page including positive results and/or RLs, units, methodology, preparation and/or 
analysis dates, and data qualifiers are reported.  Additional quality control data including 
calibration summaries, MS/duplicate percent recoveries and RPDs, surrogat recoveries, blank 
spike recoveries, and method blank results may be reported upon request of the client.  
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Additionally, raw data including any instrument printouts (quantitation reports, chromatograms), 
laboratory logbooks, etc. may be reported to the client.  Refer to the MCP/RCP QC documents 
for reporting requirements.  

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Data may be submitted to the client as an electronic hardcopy (e-hardcopy PDF). 

 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

13.5 MCP/RCP non-conformances must be discussed in the case narrative.  
 

13.6 Procedures for handling out-of-control or unacceptable data. 
 

13.6.1 If quality control data does not meet criteria the non-conformance must be discussed in 
a case narrative and footnoted on the applicable quality control report summary.  If 
preservation or holding time criteria is not met and the samples are analyzed the result 
page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation 

 
14.0 DOCUMENTATION 
 

14.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed 
daily.  Each instrument will have a separate logbook.   All instrument injections must be 
recorded in the logbook – no exceptions.  

 
14.2 If samples require reanalysis, a brief explanation of the reason should be documented in this 

log.  
 

14.3 The standard preparation logbook must be completed for all standard preparations.  All 
information requested must be completed; the page must be signed and dated by the respective 
person. 

 
14.4 The Accutest lot number must be cross-referenced on the standard vial/container.  The 

expiration date must be noted on the standard vial/container 
 

14.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
14.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 

 
14.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction. 
 

15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
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15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 

creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, and the 
annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.11 for QC limits.  

 
 
17.0 ADDITIONAL REFERENCES 
 

17.1 MA DEP WSC-CAM Revision No. 4, August 20, 2004, SW846 8000C, Rev. 3, March, 2003 
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Table  1 
 

RECOMMENDED OPERATING CONDITION 
 
  Carrier Gas   Helium 
  Make-up gas   5 % Methane/ 95 % Argon (Ultra P-5) 
  Make-up gas flow   about 30 ml/min 
  Injection port temperature 210 - 225 C 
 
 For capillary column : 
 
  Injection type    Splitless 
  Purge on time    .8 min. 
  Column flow    5 - 8 ml/min     
  Septum  purge flow    1 ml/min. 
  Initial temperature    160 C 
  Time 1     0.5 minutes 
  Column temperature rate   5 degrees/min. 
  Final temperature:   250 -320 C according to column type. 
  Total run time    40  mins 
 
 For Packed column : 
 
  Column flow    30 ml/min 
  Temperature program   Isothermal at 190 - 200 C 
 
*Conditions may be altered to optimize analysis. 
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Table 2 
CALIBRATION/SPIKE STANDARD PREPARATION 

 
 
DBC (DCB & TCMX) Working Stock Solution (20 ug/ml) 
 
DBC (200 ug/ml) *Ultra ISM-320 or equiv. 
 
Pesticide Calibration Working Stock Solution (25.0 ug/ml) 
 
Pesticide mixture (1000 ug/ml) *Ultra PPM-808C or equiv.   0.250 ml 
Hexane   9.75   ml 

Total:  10.0 ml 
 
Chlordane Stock Working Solution (25 ug/ml) 
 
Chlordane (100 ug/ml) *Ultra PP271-1 or equiv.    1.0 ml 
Hexane    3.0 ml 

Total:    4.0 ml 
 
Toxaphene Stock Working Solution (25 ug/ml) 
 
Toxaphene (100 ug/ml) *Ultra PP151-1 or equiv.   1.0 ml 
Hexane   3.0 ml 

Total:   4.0 ml 
 
Pesticide Calibration Standard 
 
Concentration 5 ppb 10 ppb  50 ppb 100 ppb 500 ppb 1000 ppb 
Pesticide stock (25 ug/ml)  5 ul 10 ul   50 ul  100 ul 500 ul 1000 ul 
DCB/TCMX Surrogate (200 ug/ml)   1 ul   2 ul   5 ul   6 ul 7 ul 10 ul 

Hexane to     Total: 25 ml  25 ml 25 ml 25 ml 25 ml 25 ml 
 
Toxaphene Calibration Standard 
 
Concentration 50 ppb 100 ppb 250 ppb 550 ppb 750 ppb 1000 ppb 
Toxaphene stock (25 ug/ml) 50 ul 100 ul 250 ul 500 ul 750 ul 1000 ul 
DCB Surrogate (200 ug/ml)   1 ul  2 ul   5 ul  6 ul   7 ul  10 ul 

Hexane to   Total: 25 ml  25 ml  25 ml  25 ml  25 ml  25 ml  
 
 
Chlordane Calibration Standard 
 
Concentration 50 ppb 100 ppb 250 ppb 500 ppb 750 ppb 1000 ppb 
Chlordane stock (25 ug/ml) 50 ul   100 ul  250 ul 500 ul  750 ul 1000 ul 
DCB Surrogate (200 ug/ml) 1 ul   2 ul   5 ul   6 ul   7 ul  10 ul 

Hexane to    Total: 25 ml 25 ml 25 ml 25 ml 25 ml 25 ml 
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Table 2 (Cont.) 
 

CALIBRATION/SPIKE STANDARD PREPARATION 
 

Combined Chlordane/Toxaphene Calibration Standard  Accustandard M-001J  (20/200 ug/ml) 
 
Concentration  200/2000ppb 100/1000 ppb 
Toxaphene stock (20/200 ug/ml) 250 ul  125 ul 
DCB Surrogate (200 ug/ml)  5 ul   5 ul 

Hexane to   Total: 1000 ul  1000 ul 
This solution may be used to screen samples and quantify blank spike recoveries. 
 
     
 
Pesticide Spike Solution (200 ug/l) 
 
Pesticide spike solution mixture at indicated concentrations 
 ug/ml  ug/ml 
Aldrin 20 Endosulfan I 20 
a-BHC 20 Endosulfan II 20 
b-BHC 20 Endosulfan Sulfate 20 
d-BHC 20 Endrin 20 
g-BHC 20 Endrin Aldehyde 20 
4,4-DDD 20 Endrin Ketone 20 
4,4-DDE 20 Heptachlor 20 
4,4-DDT 20 Heptachlor Epoxide 20 
Dieldrin 20 Methoxychlor 20 
 
Pesticide Stock Mixture-Ultra PPM 808C (1000 ug/ml)  0.020 ml 
Acetone  100 ml 

Total:  100 ml 
 
 
Pesticide Breakdown Solution  (DDT/Endrin 200/100 ug/L) 
 
DDT/Endrin 200/100 ug/ml  0.25 ml 
DCB/TCMX 20 ug/ml  0.005ml 
Hexane to     25.0 ml 
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Table 3 
 

Massachusetts Analyte List 
 
         MCP Method 1 
  GW-1 S1/GW-1 
Analyte CASRN ug/L (ppb) ug/g (ppm) 
Aldrin 309-00-2 0.5 0.03 
alpha-BHC 319-84-6   
beta-BHC 319-85-7   
gamma-BHC (Lindane) 58-89-9 0.2 0.1 
delta-BHC 319-86-8   
Chlordane 57-74-9 2 1 
4,4’-DDD 72-54-8 0.1 2 
4,4’-DDE 72-55-9 0.1 2 
4,4’-DDT 50-29-3 0.3 2 
Dieldrin 60-57-1 0.1 0.03 
Endosulfan I 959-98-8 0.1 0.05 
Endosulfan II 33213-65-9 0.1 0.05 
Endosulfan Sulfate 1031-07-8   
Endrin 72-20-8 2 0.6 
Endrin Ketone 53494-70-5   
Heptachlor 76-44-8 0.4 0.1 
Heptachlor epoxide 1024-57-3 0.2 0.06 
Hexachlorobenzene 118-74-1 1 0.7 
Methoxychlor 72-43-5 2 30 
*alpha-Chlordane 5103-71-9   
*gamma-chlordane 5103-74-2   
*Endrin aldehyde 7421-93-4   
*Toxaphene 8001-35-2   
    
 
*Not on MCP list, but analyzed by this method.   
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Addendum 
 

Implemented 11/12/08 
 

 
Section 10.5.3:  For initial calibrations:  forcing the curve through the origin (zero) is prohibited for Department of 
Defense (DoD) projects unless otherwise specified in the project QAPP. 
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Lab Manager: Doug Yargeau 
 

QA Manager: Robert Treggiari   
 

TITLE: CHLORINATED HERBICIDES BY GC USING METHYLATION 
 
TEST METHOD: SW846 8151A, Revision 1, December 1996; MA DEP MCP WSC-CAM-VC, July 01, 2010. 
 
1.0 SCOPE & APPLICATION 
 

1.1 Method 8151A is a method for the extraction of various chlorinated acid herbicides in aqueous, soil 
and waste matrices for analysis by a gas chromatograph (GC) with an electron capture detector 
(ECD). Refer to Addendum 1 for the compounds reported by this SOP. 

 
REVISIONS: MCP CAM version updated; notation 8.0; added 9.4; revised 10.1.2; 10.2.4; 10.2.6; 10.2.12;  
      10.2.15; 10.3.4; 10.4.1; 10.4.3.1; 10.7.1; 11.4.2; 11.5.5. 

 
2.0 SUMMARY 
 

2.1 Method 8151A provides extraction, derivitization, and gas chromatography conditions for the 
analysis of chlorinated acid herbicides in water, soil, and waste samples.   

 
2.2 Samples are extracted with diethyl ether and then esterified with diazomethane.  The derivatives are 

determined by gas chromatography with an electron capture detector.   The results are reported as 
acid equivalents.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.  

 
3.1 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 
3.2 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.3 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs. 
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte 

to the mass injected.  The calibration factor is analogous to the Relative Response Factor (RRF) 
used in the Volatile and Semivolatile fractions. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 
of the analytical system. 

 
4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 

oven. 
 

4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
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4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.22 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 
standards (or SMCs for VOA), that is carried throughout the entire analytical procedure.  The 
method blank is used to define the level of laboratory, background, and reagent contamination. 

 
4.23 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the 

direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 
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4.24 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105 °C. The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.25 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.26 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.27 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.28 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 
 

Where, 
 

RTc = Retention time for the volatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.29 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.30 SOIL - used herein synonymously with soil/sediment and sediment. 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.31 SURROGATES (Surrogate Standard) – for volatiles, semivolatiles and pesticides/Aroclors, 

compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used 
to evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.32 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system instrument 

performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.33 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 

identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.34 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 
4.35 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level. 

 
5.2 Ethyl Ether is extremely flammable. Avoid all exposure to sparks and high temperatures (>90°F).  

Check for peroxides before use. 
 

5.3 Diazald and Diazomethane are toxic and carcinogenic. Use only in well ventilated areas.  
Diazomethane is explosive 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
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6.1 Collection and Preservation 
 

6.1.1 Water samples should be collected in two 1-liter amber glass jars.  Additional sample is 
required if to be used for QC (matrix spike/matrix spike duplicate).   Soil/waste samples 
should be collected in 300-mL glass jars.   

 
6.1.2 Preservation 

 
6.1.2.1 Water and soil/waste samples should be stored cool to < = 6°C, but not freezing.  

Extracts should be stored  cool to <= 6°C. 
 

6.2 Holding Time: 
 

6.2.1 Water samples must be extracted within 7 days of sampling.  Soil samples must be 
extracted within 14 days of sampling.  All extracts must be analyzed within 40 days of  
extraction. 
 
NOTE:  For MCP samples; sampling requirements are the same (7 days aqueous, 14 days 
soils/sediments/wastes to extraction) and 28 days to methylation with analysis immediately 
following. 

 
7.0 APPARATUS & MATERIALS 
 

4.1 K-D apparatus, including 10 mL concentrator tube, 500 mL evaporation flask, 3 ball Snyder 
column 

 
4.2 Beakers 400 mL 

 
4.3 Funnels 

 
4.4 Separatory funnels,  2 liter and 500 mL, glass or Teflon 

 
4.5 Erlenmeyer flasks, 250 mL and 500 mL 

 
4.6 Volumetric flasks, various sized 

 
4.7 Pipettes, disposable Pasteur 

 
4.8 Filter paper Whatman No 1 or equivalent 

 
4.9 Glass wool acid washed 

 
4.10 Boiling chips, solvent extracted with dichloromethane 

 
4.11 Water bath, heated with concentric ring cover, capable of maintaining temperature control ±2°C. 
 
4.12 Balance, capable of accurately weighing to 0.0001 g 
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4.13 Diazomethane generator, either macro or micro method 

 
4.14 Ultrasonic extraction system 

 
4.15 pH paper, wide range 

 
4.16 Silica gel cleanup column 

 
4.17 Microsyringes – 1.0 mL, 0.50 mL, 0.10 mL gastight  

 
4.18 Drying column with glass wool and a stopcock 

 
4.19 Gas chromatograph equipped with an ECD – Agilent 6890, 7890, or equivalent 

 
4.20 Autosampler – Agilent 7683 or 7693 or equivalent 
 
4.21 Data system – Agilent Enviroquant or equivalent 

 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, and 
initials must be entered in the appropriate standard/reagent preparation logbook.  Vendors 
typically used by Accutest include Fisher Scientific, VWR, Accustandard, Absolute Standards, 
CPI, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 Organic free reagent water 
 
8.2 Sodium Hydroxide solution (0.1 N), Dissolve 4 g of NaOH in DI water and dilute to 1 liter. 

 
8.3 Potassium hydroxide solution (37% aqueous solution (w/v)), KOH, Dissolve 37 g of potassium 

hydroxide pellets into 100 mL of DI water. 
 

8.4 Phosphate buffer (0.1M), pH=2.5 Dissolve 12 g sodium phosphate in DI water, dilute to 1.0 liter.  
Add phosphoric acid to adjust pH to 2.5. 

 
8.5 Diazald (N-methyl-N-nitroso-p-toluenesulfonamide) – Aldrich D2,800-0 

 
8.6 Silicic Acid - 100 mesh powder, store at 130°C. – Aldrich 30,636-3 or equivalent 

 
8.7 Sodium Sulfate (granular, acidified, anhydrous).  Purify by heating at 400°C for 4 hours in a shallow 

tray, or by precleaning the sodium sulfate with dichloromethane.  Acidify by slurrying 100 g sodium 
sulfate with enough diethyl ether to just cover the solid, add 0.1 mL of concentrated sulfuric acid, 
and mix thoroughly.  Remove the ether by warming on the water bath.   Mix 1 g of the resulting solid 
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with 5 mL of DI water, measure the pH.  It must be below a pH of 4.  The remaining solid may be 
stored at 130°C. 

 
8.8 Solvents- All solvents must be pesticide grade or equivalent. 

 
8.8.1 Dichloromethane 
8.8.2 Acetone 
8.8.3 Methanol 
8.8.4 Toluene 
8.8.5 Diethyl Ether (Test for presence of peroxides using EM Quant or equivalent test strips. 

Follow the instructions included with the kit. 
8.8.6 Isooctane 
8.8.7 Hexane 

 
8.9 Stock Standard solutions. 
 

8.9.1 Ultra HBM-815M; 2,4-D, 2,4,5-T, and 2,4,5-TP methyl ester at 100 µg/mL each or equiv. 
 
8.9.2 Accustandard, Pentachloronisole 100 µg/mL. (for analysis of pentachlorophenol) or equiv. 

 
8.9.3 Ultra HB-141; Dalapon-methyl ester at100 µg/mL or equiv. 

 
8.9.4 Ultra HB-161; Dicamba-methyl ester at 100 µg/mL or equiv. 

 
8.9.5 Ultra HBM8151A; 2,4-D; 2,4,5-TP; and 2,4,5-T at 100 µg/mL each. 

 
8.9.6 Chem Service F956S; Dalapon at 100 µg/mL 

 
8.9.7 Chem Service F960S; Dicamba at 100 µg/mL 

 
8.9.8 Ultra PPS-165 Dichlorophenylacetic acid, (DCAA), 100 µg/mL. 

 
8.9.9 Ultra PPS-166 DCAA-methyl ester 100 µg/mL.  Prepare a working standard by diluting 1 

mL into 10 mL final volume hexane for a concentration of 10 µg/mL. 
 

8.9.10 Second source standards – ICAL verification; 
 

8.9.10.1 Chem Service CSHC-14; 2,,4-D, 2,4,5-TP, and 2,4,5-T methyl esters at 2000 
µg/mL 

8.9.10.2 Chem Service F957S; Dalapon methyl ester at 100 µg/mL. 
8.9.10.3 Chem Service F961S; Dicamba methyl ester at 100 µg/mL. 

 
8.9.11 Store stock standards at 4°C ± 2°C.  Must replace after one year or sooner if degradation 

is evident (if derivitized solution).  If stock standard is free acid it must be disposed of after 
2 months or sooner if degradation is evident.  
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8.10 Calibration Standards- Prepare a minimum of five different concentrations for compound of interest 
(and surrogate), through dilution of stock standards with or hexane.  One of the standards should be 
at a concentration near but above the method detection limit.  The remaining standards should 
define the working range of the GC.  Calibration solutions should be replaced after six months or 
sooner if check standards indicate a problem.  Store solutions as per manufacturer’s 
recommendations or at 4°C ± 2°C if not specified. 

 
8.10.1 Add 625 µL of each 100 µg/mL methyl ester stock standard solution (8.9.1 through 8.9.4) 

to a 25 mL volumetric flask containing approximately 15 mL of hexane and dilute to 
volume.  This working stock contains all the methyl esters at 2.5 µg/mL, and is used to 
prepare the standard solutions following. 

 
 

Conc. as   
Me-ester 

DCAA-
Me 

(8.9.9) 

Herb     
(8.9.10) 

Final 
Vol 

hexane 

DCAA 2,4-
D 

acid 

Silvex 
acid 

2,4,5-T 
acid 

Dalapon 
acid 

Dicamba 
acid 

PCP 
acid 

    ppb ppb ppb ppb ppb ppb ppb 
1000 ppb 250 µL 10 mL 25 mL 936 944 952 950 910 940 950 
400 ppb 100 µL 4.0 mL 25 mL 374 378 381 380 364 376 380 
200 ppb 50 µL 2.0 mL 25 mL 187 189 190 190 182 188 190 
100 ppb 25 µL 1.0 mL 25 mL 93.6 94.4 95.2 95.2 91 94 95.2 
50 ppb 12.5 µL 0.5 mL 25 mL 46.8 47.2 47.6 47.6 45.5 47 47.6 
25 ppb 6.5 µL 0.25 mL 25 mL 23.4 23.6 23.8 23.8 22.8 23.8 23.8 
           

 
Calibration is performed using the free acid concentrations. 
 

8.11 Spiking standards – Sample Preparation. 
 

8.11.1 Surrogate:  Ultra PPS-165; 2,4-DCAA, 100 µg/mL.  Prepare the spiking solution by diluting 
1 mL of the standard to 100 mL final volume in acetone.  The final concentration is 1.0 
µg/mL. 

 
8.11.2 Matrix spike:  Dilute 100 µL of HBM8151A to 100 mL final volume with acetone.  The final 

concentration is 0.100 µg/mL. 
  

8.12 pH adjustment solutions 
 

8.12.1 Sodium Hydroxide 6N 
8.12.2 Sulfuric Acid 12N 

  
9.0 INTERFERENCES 
 

9.1 Method interferences may be caused by contaminants in the solvent reagents and glassware.  
Glassware must be scrupulously cleaned.  Solvents and reagents must be of the purest grade and 
monitored by the lot numbers.  Often solvents must be checked by concentration and analysis by 
GC to check for trace solvent contaminants. 
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9.2 Interference from phthalate esters can be a problem with ECD detectors.  All plastic should be 

eliminated from the extraction lab. 
 

9.3 The herbicides, being strong organic acids, react readily with alkaline substances and may be lost 
during analysis.  Glassware should be acid rinsed and then rinsed with organic-free reagent water.  
Sodium sulfate must be acidified. 

 
9.4 Sample extracts should be dry prior to methylation or else poor recoveries will be obtained. 

 
10.0 PROCEDURE 
 

10.1 Extraction and hydrolysis of high concentration waste samples. 
 

10.1.1 Follow method SW846 3580, Waste Dilution with the following exceptions. 
 

10.1.1.1 Use diethyl ether as the dilution solvent 
 
10.1.1.2 Use acidified anhydrous sodium sulfate and acidified glass wool. 

 
10.1.1.3 Spike the sample with 1 mL of the surrogate solution in section 8.11.1.  Prepare 

a duplicate and matrix spike as necessary for QC. 
 

10.1.2 If the sample is to be analyzed for both herbicide esters and acids, then the sample extract 
must be hydrolyzed.  In this case, transfer 1.0 mL to a 250 mL Erlenmeyer flask.  Proceed 
to section 10.2.10.  If the analysis is for acid herbicides only proceed to section 10.5 for 
derivatization by diazomethane.  

 
10.2 Extraction and hydrolysis of soil, sediment and other solid samples. 
 

10.2.1 Add 30g (dry weight) of well-mixed (refer to the SOP for obtaining representative aliquots – 
MQA247 for further detail) solid sample to a 400 mL beaker. Adjust the pH to 2 with 
concentrated HCL or acidify solids in the beaker with 85 mL of 0.1M phosphate buffer, 
thoroughly mix the contents with a glass stirring rod.  Spike the sample with 1 mL of the 
surrogate solution (8.11.1).  Prepare a matrix spike and a matrix spike duplicate sample in 
the same fashion.  Prepare a blank and blank spike using approximately 30g of 
contaminant-free sand 15g of acidified sodium sulfate. 

 
10.2.2 Add enough acidified anhydrous sodium sulfate to the samples until a free flowing mixture 

is obtained. 
 

10.2.3 Add 100 mL of dichloromethane/acetone (1:1 v/v) to the beaker.  Perform ultrasonic 
extraction for 3 minutes. 

 
10.2.4 With output control knobs set at full power with mode switch on pulse and percent duty 

cycle knob set at 50%.  Allow solids to settle.  Filter the extract through filter paper 
containing 10 g of acidified sodium sulfate into an Erlenmeyer flask. 
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10.2.5 Extract the solid sample twice more using 100 mL of dichloromethane/acetone each time.  

Filter the extract into the beaker. 
 

10.2.6 Add 10g of acidified anhydrous sodium sulfate.  Periodically shake the extract and drying 
agent.  Allow the drying agent to remain in contact with the extract for a minimum of 2 
hours. Refer to section 9.4 for emphasis on the need for a dry extract. 

 
10.2.7 Transfer the contents of the flask to a 500 mL K-D flask with a 10 mL concentrator tube 

attached.  Add boiling chips.  Evaporate the extract on the water bath until the volume is 
approximately 5 mL.  Remove from the water bath and allow cooling. 

 
10.2.8 If hydrolysis or additional cleanup is not required and the sample is dry proceed to section 

10.4.4, otherwise proceed to section 10.2.9 for hydrolysis or section 10.2.13 for cleanup. 
 

10.2.9 Hydrolysis of soil, sediment or other solid sample extracts 
 
NOTE: Use this step only if herbicide esters In addition to herbicide acids are to be determined. 
 

10.2.10 Add 5 mL of 37% aqueous KOH and 30 mL of DI water to the extract.  Add additional 
boiling chips to the K-D flask.  Reflux the mixture on the water bath at 60-65°C for 1-2 
hours.  Remove and cool to room temperature. 

 
10.2.11 Transfer the hydrolyzed solution to a 500 mL separatory funnel and extract the solution 3 

times with 100 mL portions of dichloromethane.  Discard the dichloromethane phase.  At 
this point, the basic (aqueous) solution contains the herbicide salts.   

 
10.2.12 Adjust the pH of the solution to <2 with cold (refrigerated at 4°C ±2°C) sulfuric acid (1:3) 

and extract once with 40 mL of diethyl ether and twice with 20 mL portions of diethyl ether.  
Combine the extracts and pour them through a pre-rinsed drying column containing 7 to 10 
cm of acidified anhydrous sodium sulfate.  Collect the dried extract in an Erlenmeyer flask 
containing 10 g of acidified anhydrous sodium sulfate.  Shake the extract periodically and 
let remain in contact with the drying agent for 2 hours.  Refer to section 9.4 for emphasis 
on the need for a dry extract.  Transfer the extract to a K-D set up and proceed to section 
10.4 for extract concentration. 

 
10.2.13 Cleanup of non-hydrolyzed herbicides – to be performed when analyzing herbicide acids 

only. 
 

10.2.14 Partition the herbicides by extracting the dichloromethane from 10.2.8 three times with 15 
mL portions of aqueous base prepared by mixing 30 mL of DI water into 15 mL of 37% 
KOH.  Discard the dichloromethane phase.  At this point the basic aqueous solution 
contains the herbicide salts. 

 
10.2.15  Adjust the pH of the solution to <2 with cold sulfuric acid (1:3) and extract once with 40 mL 

of diethyl ether and twice with 20 mL portions of ether.  Combine the extracts and pour 
then through a funnel containing acidified anhydrous sodium sulfate.  Collect the extracts in 
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a 500 mL Erlenmeyer flask containing 10g of acidified anhydrous sodium sulfate.  Allow the 
extract to remain in contact with the drying agent for a minimum of 2 hours with periodic 
shaking.  Refer to section 9.4 for emphasis on the need for a dry extract.  Transfer the 
contents of the flask to a K-D setup; proceed to section 10.4 for extract concentration. 

 
10.3 Preparation of aqueous samples. 
 

10.3.1 Mark the meniscus on the sample bottle.  Transfer sample to a 2 liter separatory funnel.  
Spike the sample with surrogate.   Spike the appropriate spiking compound for QC 
samples (MS/MSD, blank spike). 

 
10.3.2 Add 250g of NaCl to the sample.  Seal and shake to dissolve the salt. 

 
NOTE:  USE THIS STEP ONLY IF HERBICIDE ESTERS, IN ADDITION TO HERBICIDE 
ACIDS, ARE TO BE DETERMINED. 

 
10.3.3 Add 17 mL of 6N NaOH to the sample, seal and shake.  Check the pH of the sample and 

adjust.  If the sample does not have a pH ≥12, adjust the pH by adding more 6N NaOH.  
Let the sample sit at room temperature until the hydrolysis is complete, usually 1-2 hours.  
Shake the sep funnel periodically. 

 
10.3.4 Add 60 mL of dichloromethane to the sample bottle; cap, invert and rinse the bottle and 

add to the sep. funnel.  Extract the sample for 2 minutes with periodic venting to release 
excess pressure.  Allow the layers to separate for 10 minutes.  Discard the 
dichloromethane layer. 

 
Note:  If an emulsion is formed, a mechanical technique must be employed to 
complete phase separation.  Presence of an emulsion must be noted in the 
extraction logbook. 

 
10.3.5 Add a second 60mL of dichloromethane to the sep. funnel repeat the extraction procedure 

a second time. Discard the dichloromethane layer.  Repeat the extraction a third time. 
 

10.3.6 Add 17 mL of cold (refrigerated) 12N sulfuric acid to the sample; shake and mix.  Check 
the pH of the sample; if the pH is not ≤ 2 adjust by adding more acid. 

 
10.3.7 Add 120 mL of ether to the sample; extract the sample for 2 minutes with periodic venting 

to release excess pressure.  Allow the layers to separate for 10 minutes.  Remove the 
aqueous layer to a 2 liter flask.  Collect the ether layer in a 500 mL Erlenmeyer flask 
containing 10 g of acidified anhydrous sodium sulfate. 

 
10.3.8 Return the aqueous phase to the separatory funnel.  Add 60 mL of ether to the sample and 

repeat the extraction procedure.  Perform a third extraction.  Allow the combined extracts 
to stay in contact with sodium sulfate for approximately 2 hours.  

 
NOTE:  This drying step is critical to ensure complete esterification.  Any moisture remaining in 
the ether will result in low herbicide recoveries.  The amount of sodium sulfate is adequate if free 
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flowing crystals are visible when swirling the flask.  If all of the sodium sulfate solidifies in a 
cake, add a few additional grams, again test by swirling.  The 2 hour drying time is a minimum, 
the extracts may be held overnight. 
 

10.3.9 Pour the dried extract through a funnel plugged with acid washed glass wool; collect the 
extract in a K-D set up.  Rinse the flask with 20-30 mL of ether; add this to the K-D.  
Proceed to 10.4 for the concentration step. 

 
10.4 EXTRACT CONCENTRATION 
 

10.4.1 Add one or two clean boiling chips to the K-D setup, prewet the Snyder column with a few 
mL of ether.  Place the apparatus on a hot water bath.  Adjust the vertical position of the 
set up so the concentration is complete in 10-20 minutes.  At the proper rate of distillation 
the balls of the column will actively chatter but the chambers will not flood.  When the 
apparent volume of the liquid reaches 1 mL, remove from the water bath and allow cooling 
for 10 minutes. 

 
10.4.2 Remove the Snyder column and rinse the flask and its lower joints with 1-2 mL of ether.  

The extract may be further concentrated using either a micro Snyder set up or nitrogen 
blow down. 

 
10.4.3 Micro Snyder column technique 

 
10.4.3.1 Add another boiling chip to the concentrator tube and attach a two ball micro 

Snyder column.  Concentrate the extract on a water bath till the apparent volume 
reaches 0.5 mL.  Adjust the vertical position of the apparatus to complete the 
concentration in 5 – 10 minutes.  Remove from the water bath and allow cooling for 
10 minutes.  Remove the Snyder column and rinse the flask and its lower joints with 
0.2 mL of ether.  Proceed to 10.4.4. 

 
10.4.4 NITROGEN BLOW DOWN 
 

10.4.4.1 Place the concentrator tube in a warm water bath (approx. 35°C) and evaporate 
the solvent to approx. 1 mL, using a gentle stream of nitrogen. 

 
10.4.4.2 Rinse down the internal wall of the concentrator tube with ether several times 

during evaporation process.  Under normal operating conditions, the extract should 
not be allowed to become dry.  

 
10.4.4.3 Dilute the extract with 1 mL of isooctane and 0.5 mL of methanol.  Dilute to a 

final volume of 4 mL with ether.  The sample is now ready for methylation with 
diazomethane. 

 
10.5 ESTERIFICATION 

 
CAUTION: DIAZOMETHANE IS A CARCINOGEN AND CAN EXPLODE UNDER CERTAIN 
CONDITIONS. 
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The following precautions should be taken: 
 
 Use mechanical pipetting aides. 
 DO NOT HEAT ABOVE 90°c EXPLOSION MAY RESULT. 
 Avoid grinding surfaces, ground glass joints  
 

10.5.1 Assemble the diazomethane bubbler. 
 

10.5.2 Add 5 mL of diethyl ether to the first test tube.  Add 1 mL if ether, 1 mL of carbitol, 1.5 mL 
of 37% KOH and 0.1-0.2 g of Diazald to the second tube.  Place the exit tube into the 
concentrator tube containing the sample extract.  Bubble diazomethane into the sample 
extract (nitrogen flow should be approximately 10mL/min.) until the yellow color persists.  
The amount of diazomethane generated from 10.5.2 is enough to esterify approximately 3 
samples.  Additional 0.1 - 0.2 g of Diazald may be added to extend the generation of 
diazomethane. 

 
10.5.3 Seal the concentrator tube and store at room temperature for 20 minutes. 

 
10.5.4 Destroy any unreacted diazomethane by adding 0.1 to 0.2 g of silicic acid to the 

concentrator tube. Allow to stand until the evolution of nitrogen gas has stopped.  Adjust 
the sample volume to 10 mL with hexane.  Transfer 1 mL of sample to a GC vial and store 
refrigerated (4°C ± 2°C) until analysis.   

 
10.6 Recommended Gas Chromatographic Conditions 
 

10.6.1 Narrow bore columns 
 
 
Temperature program  60°C to 300°C, at 4°C/min 
Helium carrier flow  30 cm/sec. 

   Injection volume  1 µL splitless 
Injector temp.   250°C 
Detector temp.   320°C 
 
Conditions may be modified to optimize separation. 
 

10.7 Calibration 
 

Prepare a minimum of five calibration standard for each analyte of interest and surrogate by adding 
various volumes of stock standards to hexane in a volumetric flask.  See section 8.10.  The low 
level standard should be at or below the reporting limit.  The remaining standards should define the 
working range of the instrument.  All standards prepared from free acids should be derivitized 
according to the same procedures as samples. 
  
10.7.1 Starting with the lowest level, analyze each calibration standard and tabulate peak 

response versus the concentration of the standard.  If the %RSD is <20%, linearity through 
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the origin can be assumed.  Conversely if linear regression is used the correlation 
coefficient must be ≥0.995.  

 
10.7.2 Calibration points within the calibration curve (above the low point and below the high point) 

may not be removed for the sole purpose of meeting RSD or linear regression acceptance 
criteria.  A point within the curve may be removed only if it can be determined to be an obvious 
problem with the analysis (eg. poor injection, etc.).  The low or high point of the curve may be 
removed to meet RSD or linear regression criteria.  However, by removing the low point the 
RL is subsequently raised; by removing the high point the quantitation range is lowered. 

 
10.7.3 Initial Calibration Verification (ICV).  The calibration must be verified by the analysis of a 

standard prepared from a source independent from the calibration standards (preferably a 
different vendor, but a different lot is acceptable if a different vendor is not available).  
Response should be within ±15% of the response obtained in the initial calibration.  If these 
criteria are not met, corrective action must be performed, and a new calibration curve must 
be prepared.    

 
10.7.4 Calibration Check.  The calibration curve must be verified each working day before the 

analysis of samples by the analysis of a calibration verification standard.  The calibration 
verification standard should be analyzed at the beginning of the run, every 10 samples, 
and at the end of the 12 hour shift.  Response should be within ±15% of the response 
obtained in the initial calibration.  If the response is greater than 15%, then a second 
calibration verification should be analyzed.  If the response still does not meet 15%, then a 
new calibration curve must be analyzed.  All samples analyzed after the out of control 
standard must be reanalyzed. 

 
10.8 RETENTION TIME WINDOWS 
 

10.8.1 Retention time windows must be calculated for each analyte on each GC column and 
whenever a new GC column is installed.  The data must be retained in the laboratory. 

 
10.8.2 Make three injections of the standard mixture at approximately equal intervals during a 

72hr period. 
 

10.8.3 Calculate the standard deviation of the three absolute retention times for each compound. 
 

10.8.4 Apply plus or minus three times the standard deviations to retention time of continuing 
calibration or midlevel of initial calibration.  This will be used to define the retention time 
window for the sample. 

 
10.8.5 The retention time windows may be calculated by the LIMS.  See the supervisor for 

instructions.  
 

10.8.6 The retention time windows must be adjusted each working day based on the first 
calibration verification of the day or the mid-level calibration standard.  

 
10.9 ANALYSIS OF SAMPLES 
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10.9.1 Inject 1 µL of the sample extract.  Record the resulting peak size in area units.  If the 

response for the peak exceeds the working range of the instrument, dilute the sample and 
reanalyze.  The dilution should result in a concentration within the upper range of the 
calibration.  

 
10.10  Identification of analyte 
 

10.10.1  Identify a sample compound based on its retention time window. 
 

10.10.2  Identification requires expert judgment when sample components are not resolved, i.e. 
shouldered peaks.  Confirmation from a second dissimilar column or by mass spec can be 
sought. 

 
10.11 Calculations 

 
10.11.1  Sample results 

 
Conc.(µg/l) = A x Vt  
         Vi x Vs 
Where: 
A =  Amount of material injected (ng) 
Vi = Volume of extract injected (µL) 
Vt = Volume of total extract (µL) 
Vs = Volume of water extracted (mL) 

 
11.0 QUALITY CONTROL 
 

11.1 QC Requirement Summary 
 

Initial Calibration Verification Every Initial Calibration 
Calibration Check Standard Beginning and end of 12hr shift and every 10 samples 
Batch blank One per batch* 
Matrix Spike One per batch* 
Matrix Spike Duplicate One per batch* 
Blank Spike One per batch* 
Surrogate Every sample 
*     Maximum number of samples per preparation batch is twenty. 

 
11.2 Initial Calibration Verification (ICV) – refer to section 10.7.4. 

 
11.3 Daily calibration check, refer to section 10.7.5. 

 
11.4 Method Blank 

 
11.4.1 The method blank should be carried through all stages of sample preparation and analysis. 
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11.4.2 Evaluate the method blank for target compound contamination to the MDL.  If target 
compounds are detected in the method blank above ½ the RL, the source of contamination 
must be identified and corrective action must be taken (and documented in the run log) 
before continuing with sample analysis.   The method blank must be evaluated for re-
extraction and reanalysis.  If samples are non-detected for the contaminant the data may 
be reported using a sample narrative. 

 
11.4.3 If surrogate criteria are not met the method blank must be evaluated for re-extraction and 

reanalysis.  
 

11.4.4 MCP method blank contamination criteria state that no target compounds should be 
present above the RL.   

 
11.5 Matrix Spike/ Matrix Spike Duplicate /Blank Spike (spike solutions must be prepared from a source 

independent from the calibration standards).  
 

11.5.1 One sample from each analytical batch is selected and spiked in duplicate with select 
compounds to check precision and accuracy. 

 
11.5.2 Percent recovery for matrix spikes and blank spikes should be within in-house generated 

limits. 
 

11.5.3 The relative percent deviation (RPD) should be within in-house generated limits. 
 

11.5.4 If matrix spike recoveries are not met and the blank spike passes criteria (in-house 
generated limits), a matrix interference is to be assumed and the data is reportable. 

 
11.5.5 If blank spike recoveries are not acceptable, the problem must be corrected before 

analysis can continue.  This may include reanalysis, or re-extraction of the sample 
including matrix spike and blank spike.  If the non-compliant blank spike recoveries are 
biased high – and the sample is non-detected for the non-compliant analyte – the result 
may be reported with a sample narrative.  

 
11.5.6 MCP MS/MSD criteria are 30-150 % recovery and an RPD or ≤ 30 for single-component 

analytes and ≤ 50 for multi-component analytes.  
 

11.5.7 MCP blank spike criteria are 40-140% recovery (or in-house generated limits if within 40-
140%).   

 
11.6 Surrogate 

 
11.6.1 All standards, blanks, samples, and spikes must contain surrogate compounds which are 

used to monitor performance of the extraction, clean up and analytical system. 
 

11.6.2 If the recovery of any surrogate compound does not meet the in-house generated control 
limits, check the calculation, spiking solution for degradation contamination and analytical 
system. 
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11.6.3 If sample extract reanalysis meets the surrogate recovery, report data from that analysis.  If 

the surrogate still fails to meet the limits, the sample must be re-extracted and reanalyzed 
or the data must be reported as suspect. 

 
11.6.4 MCP surrogate criteria is 30-150% recovery (or in-house generated limits if within 30-

150%) 
 

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to in-house control limits.  The standard 
deviations of the 4 replicate percent recoveries are compared to in-house limits.  If percent recovery 
or standard deviation criteria are not met, corrective action must be taken to bring the system back 
into control. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial/container.  The expiration 
date must be noted on the standard vial/container 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction.  

 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 
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13.2 A secondary review is performed by department managers, and it includes review of the data 
produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, preparation and/or analysis 
dates, and data qualifiers are reported.  Additional quality control data including calibration 
summaries, MS/duplicate percent recoveries and RPDs, surrogate recoveries, blank spike 
recoveries, and method blank results may be reported upon request of the client.  Additionally, raw 
data including any instrument printouts (quantitation reports, chromatograms) , laboratory logbooks, 
etc. may be reported to the client.  

 
14.1 Data may be submitted to the client in a specified electronic format (EDD). 
 
14.2 Data may be submitted to the client electronically (e-hardcopy) in PDF.  

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.4 MCP Reporting for MS/MSD and blank spike exceedances.  
 

14.4.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
14.4.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.4.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
 

14.5 MCP Reporting of non-compliant method blank 
 

14.5.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
 
14.5.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.5.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
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14.5.4 Positive results must be “B” flagged if reported.  

 
14.6 MCP Reporting of non-compliant surrogates.  
 

14.6.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
 
14.6.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.6.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
 

14.6.4 If the sample is not re-extracted due to obvious matrix interference – the 
chromatograms must be provided.  

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Addendum 1 

 
Compounds analyzed by this method: 
 
2,4-D    CAS 94-75-7 
 
2,4,5-T P(Silvex)  CAS 93-72-1 
 
2,4,5-T   CAS 93-76-5  
 
Dalapon   CAS 75-99-0 
 
Dicamba   CAS 1918-00-9 
 
Pentachlorophenol  CAS 87-86-5  
 
Note: Additional compounds may be added when their retention time and linearity has 
been determined with the listed conditions. 
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1.0 Quality Manual Identification Form 
 
                   Document Title: Quality Manual 
                                               Phoenix Environmental Laboratories, Inc. 
 
Document Control Number: 18-0713-1 
 
 
             Organization Title:  Phoenix Environmental Laboratories, Inc.  
                               Address: 587 Middle Turnpike East 
                                     Manchester, CT 06040 
 
           Responsible Official: Phyllis Shiller   
                                Title:    Laboratory Director 
                                  Phone:    (860) 645-1102 
 
  Quality Assurance Officer: Kathleen Cressia   
                       Title:   Director of Quality Assurance 
                                   Phone:   (860) 645-1102 
 
                    Manual Coverage:  Environmental Laboratories Including: 

• Project Planning and Control 
• Glassware Preparation and Laboratory Supplies 
• Sample Receipt and Control 
• Sample Extraction and Preparation Laboratory 
• Inorganic Laboratory 
• GC/MS Laboratory 
• GC Laboratory 
• Data Entry and Report Preparation 
• Data Technical Review 
• Customer Inquiry 
• Quality Assurance 
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2.0 Introduction 
 

Phoenix Environmental Laboratories, Incorporated is committed to providing the 
highest quality laboratory services and data available. All laboratory analyses are 
performed in full compliance within applicable State, or Federal Quality Control 
guidelines. The Quality Assurance (QA) program and Quality Control (QC) 
procedures are defined by the Quality Manual and the Laboratory Standard 
Operating Procedure (SOP) Manual. The QA program meets or exceeds EPA 
recommended guidelines with quality control samples accounting for at least 20% 
of the total number of samples analyzed. Data from the analysis of these samples 
can be used to update control limits, or in the case of projects with defined control 
limits, the data serves to demonstrate the overall lab performance. Data which 
exceed control limits are considered suspicious and shall initiate specific actions as 
defined in this Manual and the SOP Manual. The Quality Assurance Office 
ensures that facilities, equipment, personnel, methods, records, and Quality 
Control procedures are in conformance with Phoenix Environmental Standard 
Operating Procedures (SOPs) as well as with applicable EPA Quality Control 
guidelines. 

 
Each laboratory project is monitored through application of a QA/QC program, 
which includes the following elements: 

 
• Centralized Project files 

• Written Standard Operating Procedures 

• Rigorous Chain-of-Custody procedures 

• Documentation of nonconformance events and corrective actions taken 

• Quality Control of data is assessed by analysis of reference samples, spiked 

samples, duplicates and surrogate spikes 

• Periodic inspections of projects in progress 

• Frequent equipment calibration and maintenance inspections 

• Archiving of project records under controlled access 
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4.0  Quality Assurance Management 
     
 4.1 Introduction 
           

The management of the Quality Assurance Unit at Phoenix Environmental 
Laboratories, Incorporated is headed by the Director of Quality Assurance. The 
Quality Assurance Unit is independent of the data generating and Project 
Management groups and reports directly to the Board of Directors of the Company 
through the General Manager. 
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4.2  Assignment of Responsibilities 
 

The Quality Assurance Office operates independently of the data generating areas 
for which they have quality assurance oversight. The Quality Assurance Director 
reports directly to the Corporate Management.  
 
The goal of the Quality Assurance Program is to assure that data generated by 
Phoenix Environmental Laboratories, Incorporated is of the highest quality 
available. To reach this goal the program seeks to develop policies and procedures 
to monitor, maintain and improve data quality, and maintain the necessary 
documentation of laboratory performance. A listing of Quality Assurance 
personnel responsibilities is detailed below. 
 
Director of Quality Assurance 
 
The Director of Quality Assurance has the responsibility for the development and 
administration of the Quality Assurance Program. This effort is supported by the 
Laboratory Director and Assistant Laboratory Director.  
 
Additionally, the Director of Quality Assurance’s duties include: 

 
• Preparation of written documents defining Quality Assurance and Quality 

Control Procedures. 
 
• Maintaining current knowledge of approved methods and other regulatory 

requirements. 
 
• Serving as a liaison to regulatory agencies in Quality Assurance matters. 

• Reviewing Nonconformance Reports and corrective actions to assure that 
operations have been appropriately corrected.  

 
• Employee training in Quality Control procedures and Quality Assurance 

practices.  
 
• Preparation of reports of lab inspections and data reviews for the QA office  

  and the Laboratory Director. 
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• Reviewing and approving performance evaluation sample results prior to 
submission to regulatory agencies. 

 
• Assistance in preparation, review and approval of SOPs. 
 
• Maintaining copies of all current procedures.  

 
• Scheduling and performance of quality audits.  
 
• Performance of inspections of lab operations and records to assess 

compliance with SOPs and contract requirements.  
 

• Informing management of the status of the Quality Assurance Program. 
 

• Continually assessing the Quality Assurance Program 
. 
The Director of Quality Assurance has the final authority to stop or change any 
incorrect or improper sampling or analytical procedure to assure data quality. 
 
Quality Assurance Specialists 
 
In addition to the Director of Quality Assurance, the Quality Assurance Office 
consists of technical specialists who have the responsibility and authority to 
monitor all phases of laboratory operations. Their functions include: 
 
• Preparing and submitting blind QC check samples to the lab and evaluating 

lab performance. 
 
• Reviewing the outcome of QC samples on a routine basis to assure that 

control limits are being met and internal SOPs for control chart analyses are 
followed. 

 
• Immediately notifying the QA office of nonconformance events. 
 
• Ensuring that all standards are traceable to NBS or EPA provided materials. 
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Quality Control Staff 
 
An analytical quality control program is conducted to ensure the production of 
valid data. The QA office supervises the analytical Quality Control Program and 
interacts with the project staff in determining corrective action procedures. Duties 
of the Quality Control Staff include: 
 
• Maintenance quality control charts for each area of the laboratory. 
• Preparation of current tabular results of control charts. 
• Posting of these control chart tables at each instrument and/or bench. 
 
Laboratory Management 
 
The laboratory management has the responsibility for directing that the laboratory 
sections follow the Quality Assurance Program. This obligation is met through 
the following steps: 

 
• Recruiting, hiring, and training of suitably qualified personnel. 
• Allocation of sufficient resources including staff, time, materials and 

equipment to complete required tasks. 
• Integration of Quality Control measures into the Job Descriptions of 

laboratory personnel so that each employee is responsible for the quality of 
the work they produce. 

• Effective response to corrective action requirements identified by the 
Quality Assurance Office. 

• Assignment of Standard Operating Procedure development as required by 
Quality Assurance. 

• Review and approval of SOPs. 
• Evaluation of the lab performance of policies outlined in this manual 

including the ethics policy, the conflict of interest policy, and the client 
confidentiality policy. Review of the labworks audit trail is one of the 
mechanisms to these evaluate these policies.   
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Laboratory Section Supervisors 
 
Laboratory Section Supervisors are an integral part of the implementation of the 
Quality Assurance Program. Each Supervisor is responsible for the quality of the 
data generated by their group. All activities performed in the lab section must 
comply with the internal Standard Operating Procedures and individual contract 
requirements. It is the responsibility of the Section Supervisor to train analytical 
personnel, prepare and update SOPs for each operation, and instruct analysts to 
perform QC checks at the appropriate intervals. The Section Supervisor reviews 
data and assures that all QC criteria for each data set have been met before 
releasing results for reporting.  Additionally, it is the responsibility of the Section 
Supervisor to document nonconformance events and corrective action taken. 

 
 

Chemists and Lab Technicians 
 
It is the responsibility of the individual analysts to follow the appropriate methods, 
documenting their activities and results concisely, and implementing the QC 
checks as required by the contract and/or the Standard Operating Procedures. The 
analysts are expected to produce data of measurable quality and, therefore, must 
evaluate the outcome of QC samples as part of the regular analytical procedure. 
Individual analysts, as the first line of quality control, must identify quality 
problems and initiate a Nonconformance Report. 

 
Coverage during Absence 
 
In the absence of the QA Director, the QA specialists with assistance from the Lab 
Director cover the duties of the QA Director. In the absence of the Lab Director, 
the Assistant Laboratory Director with assistance from the QA Director covers the 
duties of the Lab Director.  
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4.3 Communications 
 

The Quality Assurance Office communicates with other laboratory sections in two 
predominant methods, by regular staff meetings and by memorandum or report. 
 
Management Meetings are held regularly between the Laboratory Directors, 
Project Managers, Laboratory Management, and the Director of Quality 
Assurance. In addition to production planning, marketing efforts, and laboratory 
management issues, Quality Assurance concerns are discussed. This forum 
provides immediate access to responsible individuals for the resolution of Quality 
Assurance concerns. Decisions made are documented in memoranda following the 
meeting. 
 
Reports are issued to document findings of audits, inspections, and data reviews 
performed by the Quality Assurance Office. Findings and recommendations are 
documented in a report issued by Quality Assurance. Reports are issued to 
supervisors responsible for the work reviewed, and to management. The 
Supervisor responds to each of the findings and documents corrective actions. The 
report is then circulated to management for review. Quality Assurance verifies that 
corrective actions have been implemented and then files the report in Quality 
Assurance Office files. 
 
Memoranda are generally issued to communicate results of Performance Testing 
(P.T.) studies or interlaboratory studies, to document problems brought to the 
attention of Quality Assurance, and as a form of written communication to keep 
laboratory staff and management informed of activities related to Quality 
Assurance.  
 
In addition, reports are issued to the President and Laboratory Section 
Supervisors/Directors to summarize activities of the Quality Assurance Office. 
Quality Assurance Audit Reports and Corrective Action Reports are other forms of 
written communication between laboratory staff, management and the Quality 
Assurance Office.   

 



Controlled Copy on Ivory Paper 

 
Section No.: 4.4 
Revision No.: 5 
Issue Date: October 2015 
Page: 1 of 1 

 
4.4  Document Control 
 

Quality Assurance Reports are maintained in locked file cabinets which are 
separate from other study records. Quality Assurance records are often direct and 
forthright in addressing problems and to allow these records to become public 
knowledge would hinder the performance of the Quality Assurance Office. Thus, 
these records are considered most confidential and are not available for inspection 
by persons outside the company. 
 
Procedures described in Section 1.4.1 of the Quality Assurance Handbook for Air 
Pollution Measurement Systems. Volume I (EPA-600/9-76-005) and Chapter 3 of 
the Manual for the Certification of Laboratories Analyzing Drinking Water 5th 

edition, January 2005 are used in the publication of this Quality Manual and the 
laboratory's Standard Operating Procedure Manual. 
 
Original copies of Standard Operating Procedure documents are maintained in the 
Quality Assurance Office.  All SOPs are available to all employees in PDF format 
in the Phoenix LIMS system.  SOP distribution lists are maintained by the Quality 
Assurance Office for those departments that also keep a hard copy SOP Manual. 
 
Document control of this Quality Assurance Manual is basically the same as that 
described for the SOP documentation described above. A current and historical file 
system, distribution list, and limited copies of the document are used in the 
production of the Quality Manual to maintain its integrity.  The Quality Manual is 
printed on Ivory paper and the current version is always available in electronic 
format in the LIMS system for all employees.  
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4.5 Quality Assurance Program Assessment 
 

The Director of Quality Assurance and the staff of the Quality Assurance Office 
conduct periodic assessments of the total Quality Assurance Program. Based upon 
these assessments, and an annual review of the Quality Manual, an annual status 
report of Quality Assurance activities and progress is presented during the annual 
management review meeting. This report is used to define areas of focus for the 
coming year and will determine changes required in the Quality Manual. This 
report shall include such information as: 
 
A. Status of or changes to the Quality Manual. 

B.     Status of Quality Assurance Project Plans (QAPjP), if any. 

C.     Measures of Data Quality. 

D.  Significant Quality Assurance problems, accomplishments, and 

recommendations. 

E. Results of Performance Audits. 

F.     Results of Systems Audits. 

G.     Status of Quality Assurance requirements for contracts. 

H.     Summary of Quality Assurance Training. 
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5.0  Personnel Qualifications 
      
5.1  Introduction 
           

Phoenix Environmental Laboratories has over 50 employees within the Laboratory 
with the scientific and technical expertise needed to serve the analytical needs of 
our clients. These employees have been chosen based upon their education, 
training and experience to ensure that Phoenix Environmental Laboratories 
Incorporated can perform their assigned tasks and successfully follow their chosen 
career paths. 
 
Phoenix Environmental Laboratories, Incorporated provides its employees with 
opportunities for continuing education and training so that our employees may 
grow with the company. The benefits of supplying continuing education, training, 
and on the job experience are not only for the individual employee. The company 
benefits also, since it profits by the stability of the work force and internal 
promotion of its employees. Finally, the benefits to the clients are that they may 
have confidence in the precise and accurate performance of contracted analyses. 
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5.2 Qualifications 
 

Phoenix Environmental Laboratories, Incorporated has minimum education and 
experience qualifications for all job categories within the laboratory. In-house 
training programs and policies augment these basic education and experience 
requirements by supplying additional information about technical subjects, safety, 
corporate policy, quality assurance, ethics, and supervisory and managerial 
techniques. 
 
For each position, critical educational requirements, specialized training 
requirements, and experience have been identified. Documentation of personnel 
qualifications training, and experience is accomplished through the use of an 
Employee Training and Experience Record system. The Employee Training and 
Experience Files are maintained and reviewed by the Quality Assurance Office. 
The files contain Training forms, Job Description forms, Capability forms, and any 
Training and Experience Update forms that may be necessary. Additional items 
which may be included are copies of company resumes, copies of training 
certificates, or professional certifications, and any other documentation of training 
or educational course work. 
 
Personnel resumes are attached as Appendix A: Resumes of Laboratory Personnel. 
A Laboratory Organizational Chart is attached as Appendix C. 
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5.3 Training 
 

 New employees are trained on a one-on-one basis with their supervisor or 
assigned individual. Training is initiated by discussion of applicable SOP and 
method documents for a particular analysis. The procedures are then demonstrated 
by the trainer, to be repeated by the new employee, on a set of trial samples. 
Results of the trainee's analysis, and an appraisal of techniques used are reviewed 
by the trainer. Successful results and suitable techniques are to be the basis for the 
qualification of an analyst in a particular procedure. Failure in either of these areas 
must result in additional one-on-one training. Until the trainer is convinced of the 
ability of the new employee, and the new employee has completed an acceptable 
demonstration of capabilities, the new employee may not perform analysis on 
client supplied samples. 
 
After initial training, an employee's performance is monitored by their supervisor 
for compliance with quality, production and safety goals. 
 
Documentation of employee training procedures is accomplished through the 
Employees Training and Experience files as described in Section 5.2. These 
training records are maintained by the Quality Assurance Office. Additionally, 
training is routinely performed upon the introduction of new instruments into the 
laboratory. Generally, these courses are provided by the instrument manufacturer 
who issues training certificates upon successful completion of the course. Copies 
of such certificates are to be placed in the employees' qualifications file. 
 
Training is also presented in the form of seminars given to explain new methods, 
techniques, and procedures. These courses generally are given by senior level 
personnel for the benefit of those with less experience. These courses are also 
documented and included in the employees' qualification files. 
 
Each employee is trained under the Federal Right-to-Know statute. We believe that 
employees well trained in safety issues, working in a safe environment produce a 
better quality product. 
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5.4 Data Integrity/Ethics Policy 
 

Phoenix Environmental Laboratories, Inc. is committed to maintaining high ethical 
standards.  This is accomplished by promoting a highly trained and motivated staff. 
All personnel are urged to discuss any problem or uncertainty that may have an 
effect on data quality.  All personnel can report data integrity issues to 
management, confidentially and outside of the chain of command, without concern 
of exposure.  As part of the training process, each employee is educated in the 
ethical and legal aspects of the analysis performed and should be confident about 
their responsibility for ensuring data integrity and ethical conduct in the 
workplace.  Employees complete Ethics & Data Integrity Training annually. 
 
Compromising standards for any purpose is unacceptable at Phoenix Labs.  Any 
employee found to misrepresent analytical data would be disciplined up to 
termination.  If merited, outside authorities would be notified, which could lead to 
civil or criminal prosecution.   

 
Data integrity is defined as a state that exists when information is predictably 
related to its source and has been processed in an authorized manner.  
 
Any data manipulation to misrepresent quality control will be considered fraud by 
Phoenix Environmental and will result in immediate employee dismissal. 

 
The following practices are not tolerated by Phoenix and will result in termination: 

 
• Time travel (reporting the analysis date incorrectly to meet the sample holding 

time), 
• Manual integration of chromatography (not following accepted criteria) for the 

sole purpose of meeting QC criteria, 
• Modifying a reported method without permission of the client to cut costs, save 

time, etc., 
• Using white out or obliterating data (The only approved method for an analyst 

to correct data is single line cross out with initials and date), 
• Falsifying data. 
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5.5 CONFLICT OF INTEREST POLICY 
 

Phoenix Environmental Laboratories, Inc. ensures that its personnel are free from 
any commercial, financial, and other undue pressures which may adversely affect 
the quality of their work; by emphasizing that potential conflicts of interest can 
occur.   
 
The company has a stringent policy not to profit from any potential conflict.  All 
personnel are urged to notify management of any known or suspected conflict.  All 
potential conflicts are completely divulged to clients and regulatory authorities.  
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6.0  Facilities, Equipment and Services 
      
6.1    Introduction 
          

Phoenix Environmental Laboratories, Incorporated is located in Manchester   
Connecticut, east of Hartford CT. The facility encompasses approximately 10,000 
square feet, which includes the laboratories, data processing, copy areas, and 
administrative offices. All entrances to the facility are locked and alarmed after 
hours. Supplemental security is provided by a contracted security service. 
Members of the staff escort visitors while in the facility.  
 
Laboratory Safety is a important aspect of Phoenix Environmental Laboratory. The 
Phoenix Safety Manual is located in the general area along side the chemical 
MSDS volumes. The Safety program at Phoenix includes:  

The role of the safety committee 
The chemical hygiene Plan 
The Right to Know SOP 
The Hazardous Chemical Handling SOP 
The Emergency Evacuation Plan 
Safety Equipment Procedures 
 

The entire facility is provided with a sprinkler system for fire protection. 
Additionally, there are fire extinguishers throughout the building and emergency 
showers, fire blankets, and eyewash stations in the laboratories. 
 
The laboratory has a full complement of instrumentation and support equipment 
such as fume hoods, refrigerators, freezers, ovens, a deionized and reverse osmosis 
water systems, etc. 
 
All instruments are maintained by trained employees, and by manufacturer service 
personnel, in some cases working under service contract for critical equipment. 
Instrument logbooks are maintained for each individual instrument in each of the 
laboratories. 
 
A complete listing of instrumentation and equipment may be found in the 
Laboratory Capabilities Statement (Appendix B). 
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6.2  Laboratory Facilities 
 

The analytical laboratories adjoin the administrative offices in order to provide 
close interaction between management and the analytical staff. Figure 1 presents a 
floor plan of the facility, Laboratory environmental aspects that could affect the 
quality of data generated are discussed below. 
 
• Environmental Control 

 
The facility is divided into numerous laboratory and office areas each with 
its own requirements for airflow, exhaust, and equipment cooling. The 
entire facility is served by two large central HVAC units equipped with 
carbon filters to minimize contamination. These units are maintained by a 
local HVAC contractor by service agreement. Filters on the units are 
replaced on a quarterly basis to reduce dust and pollen infiltration into the 
facility. Temperature is maintained between 68" and 72" F to prevent 
temperature induced artifacts in the data obtained from the instrumentation. 
Laboratory hoods are required to have a face velocity of at least 100 linear 
feet per minute flow at all points across the hood face. Facility Maintenance 
is responsible for performing semi-annual compliance checks for all 
laboratory hoods. General housekeeping is provided by full-time in-house 
personnel. Wet mopping of all laboratory tile floors is performed regularly 
to provide for additional dust control. All labs and office areas are 
adequately lighted with fluorescent-type lighting. Emergency battery 
powered lighting is installed in all areas in the event of total power failure. 
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• Electrical Power 

 
Power is supplied to the facility via underground cable by Northeast 
Utilities. Service capacity is 1000 amperes at 208 volts. Three-stage surge 
and spike suppression equipment is employed on instrumentation sensitive 
to this type of power problem. 

 
 

• Laboratory Utilities 
 

The laboratory benches are supplied with electrical power, compressed air, 
vacuum, hot and cold water, and deionized reagent water utilities, where 
needed. Compressed air and vacuum systems are maintained by the 
Facilities Maintenance. An electric water heater supplies hot water. 

 
There is located within the laboratory a deionized water system. The system 
utilizes a filter unit, anion, cation and mixed bed ion-exchange resin tanks 
for deionization, along with activated carbon tanks for organic 
contamination removal. There is also a reverse osmosis system.  These 
systems are maintained by their contractors.  The laboratory water is 
checked monthly for bacteria, volatiles, metals, and other inorganics.  The 
conductivity and pH of the laboratory water is checked daily with a 
calibrated conductivity/pH meter. 

 
 

• Laboratory Facility Safety Engineering 
 
        Laboratory Safety is taken as a serious responsibility. To that end the 

laboratory has special solvent storage and waste storage areas. 
 

• Solvent supplies are stored in a large flammable solvent storage 
locker. Bulk solvents are stored here while small quantities of 
solvents for immediate use are stored in flammable solvent lockers 
beneath the laboratory hoods. Corrosive liquids are stored separately 
in corrosive liquid storage lockers. 
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• Waste solvents are placed in waste solvent containers for transfer to 

55-gallon DOT 17H closed head drums for the accumulation and 
storage of laboratory wastes prior to shipment. Waste samples are 
generally handled as labpacks and are sent to a licensed facility for 
incineration. 

 
• The entire facility is provided with a sprinkler system for fire 

protection. The building is equipped with dry chemical, carbon 
dioxide, and Halon fire extinguishers strategically placed throughout 
the laboratory and office areas. All laboratories are equipped with 
eye wash stations and drench-type safety showers. Safety glasses are 
issued to each employee for use in the laboratory. 

 
 
• Laboratory Areas 
 

• Shipping and Receiving/Sample Control 
 
       The Shipping and Receiving/Sample Control area is located immediately 

adjacent to the Extractions and Preparations Laboratory. The Shipping and 
Receiving portion of the space encompasses approximately 140 square feet 
of floor space. The Sample Control area encompasses approximately 250 
square feet in addition to the space taken by a large walk-in refrigerator 
used for the storage of environmental samples. Samples arriving are 
inspected and entered into the laboratory sample control system at the 
computer entry work station. Adequate bench space is provided for the 
unpacking and inspection of samples upon receipt at the laboratory. 
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• Walk-in Refrigeration System 

 
A walk-in refrigeration system for the storage of environmental samples is 
located adjacent to the Sample Control area. The walk-in encompasses 
approximately 2500 cubic feet of storage space and the temperature is 
controlled to 4oC + 2.0oC with continuous temperature sampling and 
monitoring devices. The temperatures are taken every 30 seconds and 
automatically stored into the laboratory LIMS system. The unit is 
maintained by the Sample Control Supervisor to maintain strict controlled 
access and chain-of-custody at all times. 
 

• Volatile Freezer 
 

A temperature controlled freezer is located in the Organics Laboratory for 
storing EnCore and DI water preserved low level vials for Volatile analysis. 

 
• Extractions and Preparations Laboratory 

 
The Extractions and Preparations Laboratory has nearly 2500 square feet of 
floor space and is equipped with several large laboratory fume hoods, steam 
baths for Zymark apparatus, approximately 120 linear feet of bench space, 
and adequate storage cabinet space necessary to process thousands of 
samples per month. Additional equipment in the lab includes TCLP 
extraction equipment including zero headspace extractors (ZHEs), 
Continuous liquid-liquid extractors, Soxhlet extractors, block digestors, a 
vacuum system, a laboratory shaker, a six-horn sonicator, a chilled water 
source for use with reflux equipment, Accelerated Solvent Extractors 
(ASEs), and analytical balances. 

 
• Metals Analysis Laboratory 

 
 The Metals Analysis Laboratory is over 1000 square feet in size. There is 
approximately 60 linear feet of open laboratory bench space for use in 
inorganic analysis. The room is equipped with special air extractors for the 
atomic absorption spectrophotometers and the ICPs located in the room.  
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The AA Spectrophotometers are Perkin-Elmer AA Analyst 600  
Spectrophotometers with autosamplers and data systems which are used for 
Graphite Furnace Atomic Absorption (GFAA). A PSA Mercury Millennium 
System with a cold vapor detector is used for mercury analysis. Two 
Spectro Axial Simultaneous ICP with Autosamplers, are also used for 
metals analyses. 

 
• Inorganic Analysis Laboratory 

 
The Inorganic Analysis Laboratory is over 2000 square feet in size.  There 
is approximately 200 linear feet of open laboratory bench space for use in 
inorganic analysis. Equipment includes a GE and an Elementar TOC 
analyzers with autosamplers, Lachat QuikChem autoanalyzers for 
automated spectrometry, Dionex 120 Ion Chromatographs, and a Man-Tec 
automated titration system. Additional equipment includes ovens, analytical 
balances, classical chemistry apparatuses, UV spectrophotometers, flash 
point apparatuses, and ion-selective electrode equipment. 

 
• Bacteriological Analysis Laboratory 

 
The Bacteriological Analysis Laboratory is over 250 square feet in size. 
There is approximately 30 linear feet of open laboratory bench space for use 
in analysis. Equipment includes four large BOD incubators, an autoclave, a 
long-wave ultraviolet visualization device, water baths, dry incubators and 
numerous pieces of miscellaneous equipment for the preparation and 
storage of sterile media and cultures. 
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• Organic Analysis Laboratories 

 
The Organic Analysis Laboratories have over 2200 square feet of floor 
space dedicated to organic laboratory instrumentation plus a repair area of 
over 100 square feet used to make instrument repairs and store spare parts. 
All volatile analyses are segregated into one of the laboratories to prevent 
the possibility of solvent cross-contamination. This area also has positive 
airflow to prevent the influx of vapors. The general features of the organic 
laboratories include several small hoods for use when spiking standard 
materials into sample extracts and for the preparation of standards; 
refrigerators and freezers for the storage of samples and samples extracts, 
and for the storage of standard materials and solutions; ovens; a Hewlett 
Packard HPLC Chromatograph;  Perkin Elmer and Agilent Gas 
Chromatographs (GCs) and accessory detectors, autosamplers, headspace 
samplers and data systems; Hewlett-Packard (Agilent) Gas 
Chromatograph/Mass Spectrometer (GC/MS) instruments. 
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6.3   Instrument Maintenance 
 

In an effort to reduce unexpected instrument failure, ensure reliable and accurate 
data generation, and control the costs associated with, non-routine maintenance 
and down time the laboratory has implemented a preventative maintenance system. 
Routine preventative maintenance is performed as suggested by the manufacturer. 
When it is found that maintenance is required more often or that additional 
maintenance is required these procedures are added to the Standard Operating 
Procedure. 
 
Each instrument has a maintenance logbook that describes the routine inspection, 
cleaning, maintenance, testing, calibration, and/or standardization. Written records 
are maintained to document all inspection, preventative and non- routine 
maintenance, test, calibration and/or standardization procedures. The records 
include date, description of activity and actual findings, the name of the person 
performing the operation and a statement as to whether the maintenance operations 
were routine or unscheduled. Non-routine repairs performed as a result of 
equipment malfunction are documented in the instrument logbook to show the 
nature of the problem, when the problem was discovered and remedial actions 
taken. Repairs made by the manufacturers instrument repair technicians are also 
documented and the service reports filed in the instrument logbook. 
 
The Quality Assurance Office monitors equipment maintenance and calibration 
through inspections of instruments and logbooks. Deviations are communicated to 
the Section Director via memoranda or report.  Service contracts have been 
obtained for most instrumentation identified as vital by management i.e., GC, 
GC/MS, AA (furnace) and ICP instrumentation. For other equipment, factory 
service can be arranged, on a time and materials basis, usually within 24 hours. 
 
Preventative/Routine Maintenance Schedule for Organics: 
 
Gas Chromatography 
• ECD detector baked out at 450 degrees C for 12 hours quarterly or when mV 

reading exceeds 15. 
• NPD detector bead changed quarterly or as needed. 
• FID detector assembly cleaned with solvent quarterly or as needed. 
• Injector septum replaced weekly or per every 250 injections. 
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• Injector liners inspected weekly and replaced as needed. 
 
Gas Chromatography/Mass Spectometry- Volatiles 
• Clean source quarterly or if method performance criteria fails. 
• Change Tekmar 3000 concentrator trap monthly or as needed. 
• Change Tekmar 3000 concentrator MCS loop every 2 months for drinking 

water, otherwise change quarterly or as needed. 
• Replace soil purge needle on autosampler every 2 months. 
• Bake Tekmar 3000 concentrator trap daily for 30 minutes. 
Semivolatiles 
• Clean source monthly or if method performance criteria fails. 
• Change liner and clip column daily. 
 
Preventative/Routine Maintenance for Inorganics: 
 
Atomic Absorption Spectrophotometer 
• Change graphite tubes weekly or as needed. 
• Clean graphite tubes daily with methanol. 
• Trim capillary tubing daily or as needed. 
• Replace contact rings monthly or as needed. 
• Replace lamps as needed. 
ICP 
• Check tubing daily and replace every 2 days. 
• Clean torch daily. 
• Check and clean nebulizer daily. 
• Clean chilling water quarterly. 
• Replace air filters quarterly or as needed. 
• Preventative Maintenance yearly by manufacturer. 
 
General Preventative/Routine Maintenance: 
• Balances- Calibrate daily with class “s” weights.  Reference weights are 

certified annually. 
• Refrigerators/Freezers- Temperatures taken daily with calibrated thermometers. 

Thermometers are calibrated annually.  Reference thermometers are certified 
every three years. 
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6.4 Laboratory Materials Procurement and Tracking 
 

The LIMS system stores ordered reagents, standards, and supplies for tracking 
purposes. The standard certificate of Analysis (COA) are scanned and linked to 
each standard used.  Dilutions of standards are also traced in the LIMS system 
from ordered “stock”. The expiration dates of the stock as well as the prepared 
standard are tracked.  The amount and identity of each stock as well as the final 
volume and concentration of the prepared standard is recorded electronically.  
 
Each chemical purchased for laboratory use is ordered by specifying the grade 
required for the intended use. Persons who place the orders are not permitted to 
make any substitutions without authorization from the Section Director. This 
restriction is intended to avoid inadvertent purchase of materials of substandard 
quality. The grades typically used include the following: 

 
Technical   used for cleaning or non-quantitative purposes. 
Purified  used for some qualitative analytical work where purity is not 

critical and specific contamination is noted to be absent. 
ACS Reagent  used for analytical work. 
Spectrograde   used in IR, AA, and UV applications. 
Pesticide Grade  used for pesticide determinations and other GC applications 
Primary Standard used for preparation of standards, calibration, quality control, 

and standardization. 
 

Standards for organic compounds are typically obtained as concentrated solutions 
from a commercial source. Metals standards are obtained from commercial sources 
as 1,000 or 10,000 ppm certified solutions. Standard materials for inorganic 
parameters are typically primary standard grade, when available, or analytical 
grade. Independent quality control standards are obtained from commercial 
sources. Quality Control standards must not be from the same lot as materials used 
for calibration.  Typically, different commercial sources are used. 

 
All reagents, acids, solvents, standards and other chemicals are logged into the 
LIMS system upon receipt, making them available for tracking. 
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All stock, prepared standards, reagents, and prepared reagents have the vendor 
expiration date, the date opened, and the laboratory expiration (which is the  
earliest of either the vendor expiration or the expiration from date opened) defined 
in the LIMS setup for each department. All stock, prepared standards, reagents, 
and prepared reagents flag “red” when they are within 2 weeks of their expiration 
date.  The lab analyst of record will then mark them “inactive” before the 
expiration date so they can be disposed of.  
 
Solvents are stored in a large flammable storage locker in accordance with 
laboratory safety requirements. Individual bottles of solvents are kept in the 
flammable storage cabinets under the laboratory hoods. Acids are kept in a safety 
cabinet for corrosives and in corrosives storage cabinets under fume hoods. Dry 
chemicals are stored on designated shelves at ambient temperature. Organic 
compound standards are stored in several freezers or areas within refrigerators, 
which are dedicated to standards only. Standards for inorganic compound analysis 
are stored within a dedicated standard refrigerator and those for metals analysis are 
stored at room temperature in cabinets. 

 
To control quality of purchased chemicals, the oldest supply is used before a new 
bottle is opened ("first in, first out"). Analysts are responsible for checking 
appearance of the chemical prior to use to assure that the physical state of the 
material is correct. Purity and stability of reagents are monitored by performing 
blank determinations and Quality Control samples along with analytical batches. 
Additionally, each manufacturer's lot of solvent is checked for potential 
contaminants by pre-screening the solvent through the appropriate method.  
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7.0  Data Generation 
 
 
7.1  Standard Operating Procedures 
 

Standard Operating Procedures (SOPs) are utilized by Phoenix Environmental 
Laboratories, Incorporated to define exact routines to be followed in each section. 
There are SOP documents covering all aspects of the laboratory operation, from 
sample receipt and analytical methodology through data review and archiving. The 
entire SOP Manual is available for review during client visits. 

 
Each SOP document is individually reviewed and approved. A Document Control 
System has been designed for SOP documentation and a historical file is 
maintained. SOPs are identified by a SOP numbering and revision identification 
system administered by Quality Assurance. Once approved by signature, an 
effective date is assigned to the document. Distribution of new SOP documents 
and retirement of old documents is the responsibility of the Quality Assurance 
Office. Obsolete documents are maintained in a historical file where they are 
marked obsolete and the date of replacement noted. Standard Operating Procedure 
documents are reviewed at least annually to determine if updating is required. 

 
SOP documents may be initiated by any staff member. The proposed document is 
submitted to the Quality Assurance Office, which, after review, circulates the draft 
document to lab management for comments. The draft document and management 
comments are returned to the originator for resolution. The revised document is 
then circulated by the Quality Assurance Office for approval signatures. Each SOP 
must be signed by the originator, as well as the Section Supervisor, QA Officer or 
Director. 

 
All SOP documents are scanned and available to all employees in electronic 
format in the LIMS system.  Original SOP Manuals are controlled by the QA 
department.   
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The Quality Assurance Office has a critical role in the establishment and 
maintenance of the SOP documentation program. The Quality Assurance Office 
prepares or assists others in the preparation of many SOP documents. The Quality 
Assurance Office is responsible for the circulation and review of draft SOPs, for 
maintenance of the SOP document control system, including the historical file, and 
electronic versions in the LIMS. 

 
All laboratory employees are responsible for reading, understanding and following 
SOPs particular to their job function. To document this, employees are required to 
sign a SOP Review Sheet, which states that they have read and understand SOPs 
particular to their job function. These forms are kept in the original SOP manuals, 
maintained by the Quality Assurance Office. 
 
Appendix D of this document contains the Table of Contents of the SOP manual. 
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7.2  Sample Chain-of-Custody 
 

All incoming samples are delivered to the Sample Control office for inspection, 
log-in, and storage. Immediately upon receipt, the sample set is unpacked and 
checked versus the chain-of-custody sheet. It is the responsibility of the Sample 
Coordinator to sign for laboratory custody upon receipt. 

 
The Sample Control inspection of the samples include the following checks: 

 
• Custody seal status 

• Sample container integrity 

• Holding temperature at time of receipt 

• Type of container (plastic or glass) 

• Addition of preservation to sample if chemical preservation is required 

• Volume of sample 

• Sample identity and collection information 

The Sample Acceptance Policy details the procedures for inspection of samples 
upon receipt and the EPA requirements concerning sample preservation and 
holding times.  The client is notified if the samples do not meet the guidelines for 
sample identification, holding time or preservation.  Procedures utilized in the 
logging of samples are detailed in a separate SOP document.    

 
The result of the incoming sample inspection is noted on the Chain of Custody 
Form. The temperature of samples and coolant information is also noted on the 
chain of custody.  The pH of preserved containers is recorded in the electronic 
Sample Preservation record. 

 
Samples are assigned a unique, sequential number during the logging process. 
Individual sample labels are generated for each sample that reflects the Phoenix 
sample number.  Reporting requirements and criteria should also be recorded on 
the Chain of Custody by the client and they are logged in accordingly. 
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The samples are stored in secure sample storage areas by Sample Control. 
Distribution of samples within the laboratory is monitored by the LIMS. Each 
analyst logs start time and end time with every use of the sample or sample extract. 
  
Commercial samples are kept for at least 30 days from the time the samples are 
received. After 30 days the samples are disposed of unless otherwise specified by 
the client. Extracts of samples submitted for organic analysis will be retained for a 
period of 30 to 90 days after data submission. 

 



Controlled Copy on Ivory Paper 

 
Section No.: 7.3 
Revision No.: 6 
Issue Date: October 2015 
Page: 1 of 2 

 
7.3 Sample Management 
 

Phoenix Environmental Laboratories, Inc. uses five techniques as part of its 
complete sample management program: 
 
• Computerized sample login including printing of Sample Receipts for 

verification of analyses requested. 
 

• Database printouts of assignments and work backlogs. 
 

• Centralized LIMS input or data transfer of all analytical results and 
comments regarding any problems encountered during analysis. 

 
• Validation and generation of the final analytical report for transmission to 

the client in either hard copy or electronic form. 
 

• Archiving of all reports and raw analytical results on a hard disk for storage 
and potential future retrieval if required. 
 

 
In section 7.2 of the Quality Manual, the Chain of Custody (COC) Form was 
discussed as the location where results of the incoming sample inspection are 
recorded. After this step, a copy of the chain of custody and any field paperwork or 
client paperwork, which arrived with samples, is sent to the Client Services group. 
Client Services compares the information submitted with that in its own files to 
assure that the sample set agrees with work arranged via previous communication. 
Client Services then records the test codes required for each sample if not 
previously established. Special instructions to the lab regarding report due date, 
sample preparation, QC requirements, criteria and reporting requirements or 
special handling required are also recorded by Client Services.  
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Sample Control enters the client information, sample identification and test codes 
into the database. Each set of samples, which are received from a client at the same 
time, is assigned to a Login Group. 

 
After log-in on the Phoenix Laboratory Information Management System (LIMS), 
Sample Receipt Forms are generated from the database. These receipts are checked 
against the original chain of custody for accuracy. 

 
Departmental, work assignment sheets (backlog reports) are generated by the 
Section Managers. The LIMS system has been programmed to create a separate 
backlog for each department or analysis. The backlog contains essential 
information such as Sample Identification, test required, collection date to comply 
with EPA holding times, and date results are due to the client. 

 
Each supervisor is responsible for assigning analytical batches for processing by 
analysis. The analyst then creates a batch, or a listing of samples to be analyzed. 
The Phoenix LIMS generates batches by holding time and due date, and includes 
the quality control samples and any special sample instructions. As each test is 
completed, the majority by data transfer, the LIMS database is updated to close out 
the test.  
 
The data is then validated and cross-checked for accuracy and conformance with 
parameter limits, history, and inter-parameter correlations. The final analytical 
report is then generated for review by the project manager, along with the quality 
assurance department or Laboratory Directors before transmittal to the client. 
Preliminary results (before final data validation and review) may be sent to the 
client as a Sample Progress Report. This preliminary report clearly indicates that 
the data is of a preliminary nature and subject to review and revision. 
 
After the final data report is submitted to the client in electronic or hard copy form, 
the final report and raw analytical data is archived on a hard disk for storage and 
potential future review.  See Section 8.3 of this Manual for storage information. 
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7.4 Additional Procedural and Calibration Requirements to Achieve Quality 

Assurance Objectives 
 

7.4.1 Organics 
 

Sample Preparation 
 

A minimum of three surrogate standards is added to each organic sample requiring 
GC/MS analysis for volatile and acid and base neutral extractables. For pesticide 
analysis, two surrogates are added and for herbicide analysis, one surrogate is 
added. These surrogate compounds are quantitatively analyzed in the GC/MS or 
GC phase. Historical records, in the form of laboratory control charts, are 
maintained on the percent recovery of surrogate compounds for each sample. 
These records form the statistical basis upon which preparation techniques are 
monitored. Surrogate recoveries must meet acceptance criteria before the 
analytical data will be released. All sample preparation methods with analysis 
dates are reported to the client on the final report. In some instances, the sample 
matrix may produce interferences that adversely affect recoveries. These 
interferences must be confirmed by a repreparation and reanalysis of the samples. 
Affected data are qualified in the report.   

 
A method blank per matrix is prepared at a frequency of at least one for every 
twenty samples processed for each analysis requested or daily, whichever is 
greater. The purpose of the method blank is to ensure that contaminants are not 
introduced by the glassware, reagents, personnel, and sample preparation or 
sample analysis environment. 

 
 

Standards 
 

Calibration standards are traceable to the National Institute of Standards and 
Technology (NIST), formerly the National Bureau of Standards (NBS). 
Commercial sources of standards and reagents are checked for purity against a 
second source standard. 
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All standards prepared for use throughout the organic laboratory are assigned a 
unique identification number. The standard number is entered into the LIMS 
system with all information regarding the preparation of that standard, i.e., date, 
technician, name and lot number of each compound and amount used, final 
volume, expiration date and solvent used. All stock standard containers are labeled 
with the standard's identification number and name, lot number, code, 
manufacturer, date prepared and expiration date. 

 
The instrument response obtained for each compound in a newly prepared standard 
is compared to the response obtained from the previous standard. The two 
standards must agree within + 15% for all but a few compounds recognized as 
being chromatographably atypical or the new standard may not be used until the 
discrepancy has been resolved.  

 
 

Gas Chromatography/Mass Spectrometer (GC/MS) 
 

The Gas Chromatograph/Mass Spectrometer analyses are an integral part of the 
analytical services provided by Phoenix Environmental Laboratories Incorporated. 
The analyses involve very sophisticated instrumentation, which is operated by a 
highly trained staff. To assure that the results are of the highest quality, a rigorous 
program of calibration and quality assurance has been established. 

 
Prior to the utilization of the instrumentation, the instrument performance is 
adjusted to assure that all manufacturer and method's performance criteria are met. 
The instrument's performance is monitored, recorded and when appropriate charted 
in control charts. The instrument is continually monitored and is adjusted on an 
as-needed basis (specified in the Standard Operating Procedures). 
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Tuning 

 
On a daily basis, the mass spectrometer is adjusted to meet the method 
defined tune criteria, using FC-43. Bromofluorobenzene (BFB) or 
Decafluorotriphenylphosphine (DFTPP) is then used to confirm that the 
instrument meets these criteria. The BFB ion abundance criteria are 
outlined within the particular methods and must be satisfied for all volatile 
organic analyses. The DFTPP ion abundance criteria are outlined within the 
applicable methods and must be satisfied for all semi-volatile organic 
analyses. After the tuning criteria are confirmed, the instrument is calibrated 
for the analyses of interest. 

 
Calibration 
 
The analytical procedure followed for analyses of both volatile and 
semivolatile organic compounds involves an initial calibration of the 
instrument. The SOP of each analytical method details the criteria of the 
calibration curve.  This calibration is performed using multiple 
concentrations of standards. The validity of the calibration is then 
confirmed using an NIST traceable standard mix containing known 
concentrations of each analyte. On a daily basis, the instrument calibration 
is confirmed to be unchanged by analysis of a single standard. The SOP of 
each analytical method details the criteria of the calibration curve. 
 
Blanks 

 
After calibration, a method blank is analyzed to demonstrate that the system is 
free of any of the analytes of interest. The method blank consists of organic free 
water for volatile analyses and an extraction blank for semi-volatile analyses. 
After demonstration that the system is free of contamination, sample analyses are 
begun. Maximum allowable levels of contamination are up to the method 
detection limit for most organic compounds and up to 10X the Contract 
Required Detection Limit (CRDL) for common laboratory contaminants as 
defined in the EPA Statement of Work.  
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Gas Chromatography  (GC) 

 
Pesticide, Herbicide and Polychlorinated Biphenyl (PCB) analyses are performed 
using a gas chromatograph equipped with the appropriate detectors. These analyses 
often are performed on complex matrices that require an experienced staff for the 
interpretation of the results. The analysts also must determine the clean-up 
requirements needed for each individual sample. 

 
Prior to all analyses, the elution time and elution order for each analyte of interest 
is determined. They are determined by analyses of several standards over a 
seventy-two (72) hour period. These analyses also define the retention time 
window. This window is calculated by multiplying the standard deviation of the 
retention times by a factor of three (3). 

 
Calibration 
 
The instrument is calibrated by analysis of a standard mixture that contains 
the analytes of interest. The number of standards and their concentration are 
method specific, but all assure an accurate determination of the 
concentration of an analyte in the sample. The instrument's sensitivity is 
adjusted so that all standards are integratable and are also within the 
instruments linear response range. On a daily basis, and after every twenty 
samples, the instrument calibration is confirmed to be unchanged by 
analysis of a single standard. The SOP of each analytical method details the 
criteria of the calibration curve and the continuing calibration check 
samples. 
 
Blanks 
 
After calibration, a method blank is analyzed to demonstrate that the system 
is free of any of the analytes of interest. The method blank consists of an 
extraction blank for pesticide, herbicide and PCB analyses. After 
demonstration that the system is free of contamination, sample analyses are 
begun. 
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7.4.2 Metals 

 
The analyses performed on the ICP, GFAA and AAS instrumentation are an 
extremely important part of the analytical services provided by Phoenix 
Environmental Laboratories, Incorporated. The analyses involve very sophisticated 
instrumentation, which is operated by a highly trained staff. To assure that the 
results from this phase of the operation are of the highest quality, a rigorous 
program of calibration and quality assurance has been established. 
 
Prior to the utilization of the instrumentation, the instrument performance is 
adjusted to assure that all manufacturer's and accrediting body's performance 
criteria are met. The instrument's performance is monitored, recorded and when 
appropriate charted in control charts (specified in the Standard Operating 
Procedures). 
 
Standards 

 
Calibration standards are traceable to the National Institute of Standards and 
Technology. Commercial sources of standards and reagents are checked for purity 
against a second source standard. All standards prepared for use throughout the 
laboratory are assigned a unique identification number. The standard number is 
entered in the LIMS system with all information regarding the preparation of that 
standard, i.e., date, technician, name and lot number of each compound and 
amount used, final volume, and concentration of acid in the diluent used. All stock 
standard containers are labeled with the standard's identification number and name, 
date prepared and expiration date. 
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Calibration of GFAA, AAS and ICP Systems 
      
Instruments are calibrated each time an analytical run of less than twelve hours is 
set up. Calibration standards are prepared by diluting the stock metal solutions at 
the time of analysis. Source identification and analysis date are recorded on the 
analysts run log cover sheet, which is attached to the analytical data and stored 
electronically. 

 
The calibration standards are be prepared using the same type of acid or 
combination of acids as in the sample extracts. Calibration standards are prepared 
fresh daily for cold vapor and furnace methods. Calibration standards are prepared 
at least weekly for ICP methods. The calibration curve consists of a blank and at 
least three calibration standards in the appropriate range 

 
 Quality Control Requirements 
 

The quality control program within the metals department consists of analysis and 
evaluation of various samples. Each QC sample analyzed reflects the conditions of 
analysis of all associated analytical samples. The duration of analysis, rinses and 
other related operations that may affect the QC measured result may not be applied 
to the QC to a greater extent than the extent applied to the associated analytical 
samples. For instance, the difference in time between a CV analysis and the blank 
immediately following it as well as the difference in time between the CV and the 
analytical sample immediately preceding it may not exceed the lowest difference in 
time between any two consecutive analytical samples associated with the CV. The 
requirements of each are detailed in the standard operating procedure (SOP).  
 

Calibration Verification Standard 
 
Immediately after calibration and every ten samples, a standard at the 
midpoint range of the calibration is analyzed and evaluated for each analyte. 
When measurements exceed the control limits criteria, the analysis for that 
analyte is terminated. Samples are accepted only when bracketed by 
acceptable CV standards. 
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Calibration Blank Standard 
 
After each CV standard, a standard blank is analyzed and evaluated. The 
purpose of the calibration blank is to determine the effect of instrument drift 
at the level near the reporting limit.  

 
Laboratory Control Standard (LCS) 
 
After calibration, a LCS standard is analyzed and evaluated for each 
analyte.  The LCS is a certified solution provided by a source independent 
from the calibration standards. Sample analytes are accepted only when the 
LCS meets the acceptance criteria. 

 
Fortified Blank/Blank Spike/Preparation LCS 
 
Aqueous and solid Laboratory Control Samples (LCS) are analyzed for each 
analyte using the same sample preparations and analytical methods as the 
samples being analyzed. The aqueous LCS solution is obtained by spiking a 
preparation blank with a spiking solution prepared by the metals department 
from certified materials. One LCS is prepared and analyzed for every batch 
samples digested. The control limits are defined by internal control charts or 
by method SOP. If any analyte exceeds criteria, the analysis will be 
terminated, the problem corrected and the samples associated with that LCS 
re-digested and re-analyzed.  
 
Preparation Blank 
 
At least one matrix matched preparation blank to be processed through each 
sample preparation and analysis procedure must be prepared and analyzed 
with every sample batch. This blank is reported for each sample batch, if 
required, and used in all analyses to ascertain whether sample 
concentrations reflect contamination in the following manner, 
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A  If the absolute value of the concentration of the blank is less 

than or equal to the method requirements (see individual 
SOP), no contamination of the sample results is suspected. 

B If any analyte concentration in the blank is above the method 
requirements, the lowest concentration of that analyte in the 
associated samples must be 10x the blank concentration. 
Otherwise, all samples associated with that blank must be 
redigested and reanalyzed for that analyte. The sample 
concentration is not to be corrected for the blank value. 

 
Interference Check Sample  

 
An Interference Check Sample (ICSAB) is analyzed daily to verify the 
accuracy of the inter-element corrections.  The control limits for this sample 
are 80-120% of true value. 

 
Spike Sample Analysis 

 
The spike sample analysis is designed to provide information about the 
effect of the sample matrix on the digestion and measurement methodology. 
The spike is added before the digestion steps. At least one spike sample 
analysis is performed on each group of samples of a similar matrix type 
(i.e., water, soil) or for each sample batch. 

 
If the spike analysis is performed on the same sample that is chosen for the 
duplicate sample analysis, spike calculations are performed using the results 
of the sample designated as the "original sample". The average of the 
duplicate results cannot be used for the purpose of determining percent 
recovery. Samples identified as field blanks should not be used for spiked 
sample analysis. The same spiking solution is used for the matrix spike as 
the blank spike. If two analytical methods are used to obtain the reported 
values for the same element within a Sample Batch (i.e., ICP, GFAA), spike 
samples must be run by each method used. 
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The spike recovery is reported in the Quality Control Sample Section of the 
LIMS.  This sample can be included in the client report if required. In-
house limits are produced from control charts.  
 
For ASP-like analyses, if the spike recovery is not at or within the limits of 
75-125%, the data of all samples received associated with that spike sample 
and determined by the same analytical method shall be noted in the report. 
An exception to this rule is granted in situations where the sample 
concentration exceeds the spike concentration by a factor of four or more. 
In such an event, the data shall be reported unflagged even if the percent 
recovery does not meet the 75-125% recovery criteria. 

 
Duplicate Sample Analysis 
 
One duplicate sample is analyzed from each group of samples of a similar 
matrix type (i.e., water, soil) or for each sample batch. 
 
Samples identified as field blanks should not be used for duplicate sample 
analysis. If two analytical methods are used to obtain the reported value for 
the same element for a Sample Batch (i.e., ICP, GFAA), duplicate samples 
must be run by each method used. 
 
The relative percent differences (RPD) for each component are calculated 
as follows: 
 
RPD = S-D x 100 
          (S + D)/2 
 
Where, RPD = Relative Percent Difference 
S = First Sample Value (original) 
D = Second Sample Value (duplicate) 
 
The RPD is reported in the Quality Control Sample Section of the LIMS. 
This sample can be included in the client report if required. 
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Instrument Detection Limit Determination (for ASP-like analyses) 

 
The instrument detection limits in ug/L shall be determined for each instrument 
used at a frequency of at least annually, and must meet the method requirements. 

 
The Instrument Detection Limits (in ug/L) shall be determined by multiplying by 3 
the average of the standard deviations obtained on three non-consecutive days 
from the analysis of a standard solution (each analyte in reagent water) at a 
concentration 3x-5x the instrument manufacturer's suggested IDL, with seven 
consecutive measurements per day. Each measurement must be performed as 
though it were a separate analytical sample (i.e., each measurement must be 
followed by a rinse and/or any other procedure normally performed between the 
analysis of separate samples). IDL's must be determined and reported for each 
wavelength used in the analysis of the samples. 

 
The most recently determined IDL for an instrument are used as the IDL for that 
instrument. If the instrument is adjusted in any way that may affect the IDL, the 
IDL for that instrument must be redetermined and the results submitted for use as 
the established IDL for that instrument. Instrument detection limits are retained 
and are available for inspection. 
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Demonstration of Capability/Performance 

 
Method Detection limits are determined for each instrument for each analyte at 
least annually following the procedure described in 40 CFR 136 Appendix B. 

 
Linearity of calibration is determined by evaluation of the calibration curve.  The 
correlation coefficient must be 0.9975 or greater. The highest standard must agree 
within 5% of the true value. 
 
Quality control samples from a source different than the calibration standards are 
used to verify the calibration standards. 

 
Accuracy and Precision Studies are performed at least yearly where required. Four 
standards at or near the mid-point of the working range are analyzed and 
evaluated. 

 
 

7.4.3  Classical Chemistry 
 

The analyses performed by the classical chemistry department are an extremely 
important part of the analytical services provided by Phoenix Environmental 
Laboratories, Incorporated. The analyses, which are performed by a highly trained 
staff, are the most varied in the laboratory. To assure that the results from this 
phase of the operation are of the highest quality, a rigorous program of calibration 
and quality assurance has been established 

 
Standards 

 
Calibration standards are traceable to the National Institute of Standards and 
Technology. Commercial sources of standards and reagents are checked for purity 
against a second source standard. All standards prepared are assigned a unique 
identification number. The standard number is entered into the LIMS system or a 
bound Standards Notebook with all information regarding the preparation of that 
standard, i.e., date, technician, name of each compound and amount used, final 
volume, and expiration date. All stock standard containers are labeled with the 
standard's identification number, lot number and name, date prepared and 
expiration date. 
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Demonstration of Capability/Performance 

 
Method Detection limits are determined for each instrument for each analyte at 
least annually following the procedure described in 40 CFR 136 Appendix B. 

 
Accuracy and Precision Studies are performed at least yearly where required. Four 
standards at or near the mid-point of the working range are analyzed and 
evaluated. 

 
Laboratory Control Standard (LCS) 
 
A LCS is analyzed and evaluated for each batch of samples.  The LCS is obtained 
from certified source independent from the calibration standards. The acceptance 
criteria are determined by in house control charts.  The LCS is reported in the 
LIMS and is available for the client report if required. 
 
Preparation Blank 
 
A preparation blank, consisting of deionized distilled water processed through 
each sample preparation and analysis procedure is prepared and analyzed with 
every sample batch. This blank is reported for each sample batch, if required, and 
used in all analyses to ascertain whether sample concentrations reflect 
contamination. 
 
Spike Sample Analysis 
 
The spike sample analysis is designed to provide information about the effect of 
the sample matrix on the distillation/digestion and measurement methodology. The 
spike is added before the digestion or distillation steps. At least one spike sample 
analysis is performed on each group of samples of a similar matrix type (i.e., 
water, soil) or for each sample batch. 
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If the spike analysis is performed on the same sample that is chosen for the 
duplicate sample analysis, spike calculations must be performed using the results 
of the sample designated as the "original sample". The average of the duplicate 
results cannot be used for the purpose of determining percent recovery. 

 
The spike recovery is reported in the Quality Control Sample Section of the LIMS. 
This sample can be included in the client report. 

 
Duplicate Sample Analysis 

 
One duplicate sample is analyzed from each group of samples of a similar matrix 
type (i.e., water, soil) or for each sample batch. 

 
Samples identified as field blanks should not be used for duplicate sample 
analysis.  

 
The relative percent differences (RPD) for each component are calculated as 
follows: 
 
RPD = S-D x 100 
          (S + D)/2 
 
Where, RPD = Relative Percent Difference 
S = First Sample Value (original) 
D = Second Sample Value (duplicate) 
 
The RPD is reported in the Quality Control Sample Section of the LIMS. This 
sample can be included in the client report if required. 
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7.4.4  Bacteria Department 

 
The bacteria department analyzes samples for the presence of coliform (total, fecal 
and e.coli), Fecal Streptococcus, and Enterococcus. In addition, a Heterotrophic 
plate count provides an enumeration of all forms of bacteria. These analyses are an 
important part of the analytical services provided by Phoenix Environmental 
Laboratories Incorporated. These analyses are performed by a highly trained staff 
utilizing a rigorous quality assurance program. 

 
Preparation of Culture Media 

 
The culture media used at Phoenix are either prepared from dehydrated 
material or purchased ready to use.  Preparation of media is recorded in 
the electronic Media Prep Log, and media are given a batch number for 
each time it is prepared.  Prepared media is recorded in the Bacteria 
Chemicals Receipt Logbook and in the Media Preparation Logbook.   

 
Negative and Positive Control 

 
Coliform Analysis 
Coliform bacteria are Gram negative, non-spore-forming rod-
shaped bacteria that ferment glucose at 35oC. Each batch and lot 
of media is then tested to verify amenability to Coliform growth 
and inability to grow other bacteria. The Gram positive 
bacterium (P.aeroginosa) is used as the negative control, as it 
will not grow on coliform media.  Two species of coliform 
bacteria are used to verify amenability (positive control) to the 
media: K.pneumonea, and E.coli. 
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Fecal Coliform Analysis 
Fecal coliforms are bacteria that fulfil the definition of a 
Coliform, yet are able to sustain growth at elevated temperatures 
(thermo-tolerant coliforms).  E.coli are fecal coliforms, and are 
used as the positive control test organism for the culture media.  
K.pnuemonea, not considered a fecal coliform because it is 
absent in the lower digestive tract of mammals, is used as a 
negative control, yet may exhibit growth because it is somewhat 
thermo-tolerant.  Enterobacter aerogenes is used as the negative 
control for the culture media. 

 
E. Coli Analysis 
E.coli is a fecal coliform that is determined biochemically, rather than by 
increasing the temperature.  K.pneumonea is used as the negative control, 
and E.coli is used as the positive control when testing the culture media. 

 
Heterotrophic Plate Count Analysis 
Heterotrophic Plate Counts (Standard Plate Counts) are the 
enumeration of all forms of bacteria.  Unlike the culture medium 
for Coliforms (which has a Gram Positive inhibitor), the 
Standard Plate Count culture medium will allow growth of many 
kinds of organisms.  S.aureus is used as a positive control to 
verify the lack of inhibition present in the media. 

 
Enterococcus Analysis 
Enterococci are a sub-group of fecal streptococci.  The most common 
bacterium in this group is Enterococcus Faecalis, which is used as a positive 
control.   E.coli and Streptococcus bovis are used as the negative controls. 
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Blanks 
 
Aliquots of sterile buffered water are run at the beginning and end of each batch of 
membrane filtration.  They are incubated as samples, and are checked for growth.  
The blanks demonstrate the sterility of the glassware used throughout the filtration 
process.  The initial blank demonstrates that the glassware was clean when the 
batch was begun, and the final blank demonstrates that the glassware was clean 
when the batch was completed.  Batches of greater than 10 samples require blanks 
that are performed mid-way.  When the blanks come back with no growth, it can 
be assumed that the cleaning between sample filtration was sufficient to remove 
residue from the previous samples.  If any of the blanks come back with growth, 
this assumption does not hold, and all of the results must be thrown out. 
Blanks for methods that do not involve membrane filtration (like multiple tube 
fermentation, and sample plating) require only one blank, done at the end of the 
batch of samples.  For these methods, it is necessary to demonstrate the sterility of 
the work area at the time of the testing.  If the final blank is shown to have no 
growth, then it can be assumed that the work area was sterile at the end of the 
batch and therefore was sterile throughout the run.  If the final blank comes back 
with growth, this assumption does not hold, and the results must be thrown out. 

 
General Equipment  

 
Incubators and waterbaths are monitored to ensure they maintain constant 
temperatures within the acceptable guidelines.  The sterilization apparatus is tested 
routinely, with a heat resistant strain of spore, to ensure proper sterilization. 
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7.5 Determination of Detection and Quantitation Limits 
 

Two types of detection limits are routinely determined at Phoenix Environmental 
Laboratories, Incorporated; the Method Detection Limit study and the Limit of 
Detection and Quantitation verification study. A Method Detection Limit (MDL) is 
the minimum concentration that can be measured with 99 percent confidence that 
the analyte is greater than zero. The MDL's are determined from analysis of spiked 
blank waters and soils. The Limit of Detection (LOD) is the laboratory’s estimate 
of the minimum amount of an analyte in a given matrix that an analytical process 
can reliably detect.  The Limit of Quantitation (LOQ) is the minimum levels, 
concentrations, or quantities of a target analyte that can be reliably quantitated.   
 
 
Method Detection Limits are measured for all tests employed at Phoenix 
Environmental Laboratories, Incorporated. The procedure is defined in 40 CFR 
Part 136, Appendix B (Federal Register, revision 2, December 2016). The 
procedure is outlined below: 

 
a) An estimate of the detection limit is made. 
 
b) A minimum of seven replicates of blank water or soil are spiked at a 

level 2 to 5 times the estimated detection limit.  

c) The spiked samples are processed through every step of the 

analytical method over a series of three or more days. 

d) The standard deviation for the seven samples is multiplied by 3.143 

(students t value at 99% confidence at N-l degrees of freedom) to 

obtain the MDL. 
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The Practical Quantitation Limit (PQL) is the lowest calibration standard 
calculated using sample preparation conditions and the percent solids. The MDL 
study verifies the capability of the laboratory to detect the compounds at the 
practical quantitation limit.  
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7.6 Determination of inter-element correction factors 
 

Inter-element corrections are applied by the manufacturer’s software and are 
established when the instrument method is setup. On a daily basis, the background 
points are assessed for correctness. 
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7.7 Table of Methods 
 

Wet Chemistry  
Acidity SM2310B 
Alkalinity SM2320B 
Ammonia/TKN EPA 350.1/351.1 
BOD/cBOD SM5210B 
Bromide SM4500BrB 

EPA300.0 
SW9056 

Chloride SM4500CL E 
EPA300.0 
SW9056 

Chlorine SM4500CL G 
Chlorine Demand SM2350B 
COD SM5220 D 
Color SM2120 B 
Conductivity SM2510 B 
Cyanide EPA335.4 

SM4500CN 
SW9010/9012 

DO electrode SM4500 O G 
Flashpoint SW1010 
Fluoride EPA300.0 
Hardness by Calculation EPA200.7 
Hexavalent Chromium soil SW3060A 
Hexavalent Chromium water  SM3500Cr D 
Surfactants (MBAS) SM5540 C 
Nitrate  SM353.2 

EPA300.0 
SW9056 

Nitrite  EPA353.2 
EPA300.0 
SW9056 

Odor SM2150 B 
Oil & Grease EPA1664 / SW9071B 
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Table of Methods (cont.) 
 

Paint Filter Liquid Test SW9095 
pH and Corrosivity SM4500H B 

SW9040 
SW9045 

Phenols EPA420.4/SW9066 
Phosphorus SM4500P E 
Reactivity SW7.3 
Salinity SM250B 
SPLP Extraction SW1312 
Solids, Dissolved SM2540 C 
Solids, Fixed & Volatile SM2540E 
Solids, Suspended SM2540 D 
Solids, Total SM2540 B 
Sulfate SM4500D 

EPA300.0/SW9056 
Sulfide, Total  SW9030A 
Sulfite EPA377.1 
TCLP Extraction SW1311 
TKN block digestion EPA.351.2 
TOC soil (sm) SW9060 
TOC water (wm) SM5310C 
Turbidity (NTU) SM2130 B 

  
Bacteria  
E. coli MF SM9222G 
Enterococcus  Enterolert 
Fecal coliform MF SM9222D 
Fecal Streptococcus MF SM9230C 
Heterotrophic Plate Count SM9215B 
Total coliform DW SM9223B 
Total coliform MF SM9222B 
Total coliform/E.Coli MPN SM9223B 
Fecal coliform MPN Colilert18 MPN 
  
Metals  
Mercury by Cold Vapor EPA245.1 

SW7470 
SW7471 

 
 
 



Controlled Copy on Ivory Paper 

Section No.: 7.7 
Revision No.: 14 
Issue Date: July 2018 
Page: 3 of 3 
 

Metals (continued)  
Metals by GFAA  EPA 200.9, SM 3113 

SW 7000 series 
Metals by ICP EPA 200.7/200.8 

EPA 200.5 
SW 6010/6020 

Organic Instrumentation  
EDB, DBCP in Drinking Water EPA 504.1 
Carbamates EPA 531.2 
Glyphosate EPA 547 
Diquat, Paraquat EPA 549.2 
Extractable Total Petroleum HC CTETPH 
PCB  EPA 608.3 

SW 8082 
PCB congeners SW 8082 
Pesticide (NPD) EPA 525.3 

SW 8141 
Pesticide (ECD) EPA 525.3 

EPA 608.3 
SW 8081 

Haloacetic Acids EPA 552.2 
Herbicide  EPA 515.3 

SW 8151 
VOA by GC/MS EPA 524.1 

EPA 624.1 
SW 8260 

SVOA by GC/MS EPA 525.3 
EPA 625.1 
SW 8270 

1,4-Dioxane EPA 522 
SW 8270SIM 

PCB in air EPA TO-10 

Volatiles in air EPA TO-14 
EPA TO-15 
NJ LL TO-15 

EPA: “Methods for chemical Analysis of Water and Wastes”, EPA, Environmental Monitoring Systems Laboratory –Cincinnati 
(EMSL-CI), EPA-600/4-79-020, 1983  
40CFR Part 136. Revised July 1, 1998. 
“Method for the determination of Organic Compounds in Drinking Water”, EPA, Office of Research and development –
Washington, EPA/600/4-88/039. 

SM: “Standard Methods for the Examination of Water and Wastewater”, American Public Health Association.  
SW: “Test Methods for Evaluating Solid Waste”, EPA SW-846 Third Edition 1986 
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8.0 Data Processing 
      
8.1 Collection 
           

Accuracy and completeness of data records are essential in maintaining the quality 
of laboratory results. Ink is used for all entries. All entries are signed and dated. 
Corrections are made with a single line through the error, a description of the 
reason for the change, initials, and date. 

 
Data records are maintained for all transfers and processing of each sample from 
the time the sample is received until the results are reported and the sample is 
disposed of. The records kept for receipt, log-in, and sample custody have been 
discussed in Sections 7.3 and 7.4. Preparation of standard solutions is documented 
in the LIMS. Each stock material and solution is assigned a number, and 
referenced in the preparation log electronically. Prepared organic solution numbers 
are recorded on the analysis data sheets. In metals analysis, most solutions are 
prepared fresh daily and the source and identification information is recorded on 
the data sheets. The electronic standard solution preparation log contains entries 
regarding the source material, which includes: 

 
• Compound name 
• Purity 
• Manufacturer and lot number 
• Date received 
• Concentration, if in solution form 
• Solvent, when appropriate 
• Date consumed or disposed of 
• Expiration date 
• Solution identification number 
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The solution preparation is documented by the following information: 

 
• Compound identification 

• Source material (by number) 

• Assigned solution number 

• Date prepared 

• Quantity weighed out or measured by volume 

• Final volume after preparation 

• Solvent used 

• Final concentration 

• Expiration date 

• Date disposed of 

 
Data for inorganic (nonmetal) analyses are recorded in bound notebooks or LIMS 
batching logs assigned to each test. The required information for each analysis 
includes, but is not limited to: the analytical procedure; any procedure changes 
required; sample number; raw analytical data; standard solutions used; preparation 
of reagents when appropriate; signature and date. If an instrument printout is 
obtained for the analyses, the printouts are signed, dated and retained. The printout 
is inserted in the notebook if size permits. Otherwise the printout is filed in a 
separate file with a cross-reference recorded in the lab notebook and on the 
printout. 

 
For metals analysis, a digestion log is maintained in the LIMS batching program. 
The digestion is documented by record of internal sample number, Client ID, 
analysis required or method quantity and identity of spiking solution used, initial 
sample volume final sample volume, initials of technician and date. 

 
. 
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Printouts of results are obtained for graphite furnace, and cold vapor analysis. A 
Run log cover page is prepared to reference the analysis date, instrument 
identification, Sample ID, concentration corrected final results (for Cold Vapor), 
identity of QC or spiked samples, percent recovery obtained, and any comments. 
This run log is attached the instrument’s data system printout. Each data set is filed 
in the metals department.  All ICP analytical information and results are stored in 
the LIMS database.   

 
Data for organic extractions are recorded in the LIMS batching program.  All 
details regarding the extraction are recorded. The data includes the following 
entries: extraction method; sample matrix, extraction date; surrogate spiking 
solution number and concentration; matrix spiking solution numbers and 
concentration; Sample identification number; sample amount; quantity of surrogate 
and matrix spike added; final extract volume; extract storage location and 
signature of chemist. 

 
Analytical data from the GC and GC/MS instruments is generated by the computer 
data system. Data outputs include identification of the sample, identifications of 
compounds retention times, and comparisons to standards. Outputs are in tabular 
form (retention times, areas, mass listings, etc.) and in graphic form 
(chromatograms, TICs, etc.). Outputs are in a standard format specified for each 
analysis type. Data produced are compared to information concerning the sample 
history, sample preservation, QC Data, etc., to judge the validity of the results. 
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8.2  Data Review and Validation 
 

Phoenix Environmental Laboratories, Incorporated performs data review and 
validation studies on all data packages generated. Data validation is the process 
whereby data are accepted or rejected based upon defined criteria. Information 
concerning the sample history, sample preparation, Quality Control data and other 
factors are used in the judgement of the validity of the results.  A Quality Control 
Audit Report is generated daily and reviewed by the Laboratory Director, Quality 
Control Officer and Supervisors.  This computerized report compares data against 
current Quality Control limits, historical data information, and client specified 
permit exceedences among other parameters.  Quality Control information is 
judged against set criteria to accept or reject data. Criteria used to accept or reject 
data are dependent upon the methodology, the client's requirements, and the 
eventual use of the data.  All quality control parameters including method blanks, 
surrogate spikes, matrix spikes and duplicates, sample duplicates, laboratory 
control samples (QCs), field blanks, trip blanks and storage blanks must meet 
acceptance criteria. Where applicable, sample flags or qualifier codes shall be used 
to qualify data. Either the supervisor or a second analyst of equal or higher 
experience and responsibility reviews data. This review ensures that the following 
requirements have been appropriately met: 

 
Organic Section 

 
The analyst and Supervisor review data to ensure the laboratory provides the 
following where appropriate: 

 
• Calculates the recoveries of surrogate spikes and verifies that criteria are 

not exceeded: 

• Verifies that there are no contaminants in associated blanks outside 

acceptable limits; 

• Compares samples and duplicates for precision in data results; 
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• Reviews surrogate and spike recovery data to make sure they are within 

quality acceptance limits; 

• Verifies calibration performance for acceptability; 

• Reviews and verifies instrument tuning; and 

• Reviews internal standard areas of response for acceptability. 

• For GC analysis, the compounds identified fell within the daily retention 
time window. (The daily retention time window is defined as the absolute 
retention time of a mid-level standard + 3 standard deviations. The standard 
deviation is obtained from an initial check of 3 injections of standards 
within a 72-hour period.) 

 
Upon meeting all technical criteria the sample data file is then reviewed by the 
Organic Team Leader to: 
 
• Verify that holding time criteria have been met; 

• Ensure surrogate recovery section has been completed and acceptance limits 

are not exceeded; 

• Ensure that all analyte compounds have been properly recorded; 

• Ensure accuracy of calculations on compound quantities; and 

• Ensure confirmation by GC/MS has been performed and spectra are 

included. 

The reviewer examines the entire sample data file to ensure that all data 
transcription and documentation included meet customer requirements. The 
Organic Team Leader performs a final technical review to verify that the 
completed package conforms to all Quality Control criteria. 
 
Upon completion of review, the sample data files are forwarded to the Project 
Manager for final review and compilation of the entire data package. 
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All Other Sections 

  
• Verify that holding time criteria have been met; 
• Calibration met or exceeded a correlation coefficient of 0.9975.  
• Standards in the calibration curve cover the expected concentration ranges 

of the samples including the detection limit. All sample results fell within 
the range of the standard curve.  

• Initial and continuing calibration verification checks met the acceptance 
criteria defined in the method SOP. 

• Method blanks were processed with each analytical batch and were 
acceptable. 

• Results of duplicate samples and matrix spike duplicates were within the 
laboratory or contract-established precision control limits. 

• Matrix spike recovery was within acceptable control limits (as defined by 
internal control charts). 

• Laboratory control samples were analyzed according to frequency specified 
in the SOP or contract and the results obtained were within control limits. 

• Calculations have been accurately performed. 
• Data for the analyses provide a complete audit trail. Data notebooks and 

data sheets correctly reference the analytical method, the standard solutions 
used, internal numbers, original data values, sample results in correct units, 
calculation formula for all conversions, signature of the analyst, and date. 
Instrument printouts must identify the person responsible for the data 
generation and the date of the run. 
 

The supervisor or other data reviewer signs the data sheet to document approval. If 
the complete review was performed by someone other than the supervisor, a spot 
check is performed by the supervisor. The supervisor checks a minimum of 10% of 
the data. No data may be reported without supervisor approval evidenced by 
signature on the data page. The Laboratory Director performs a final technical 
review to verify that the completed package conforms to all Quality Control 
criteria. 



Controlled Copy on Ivory Paper 

 
Section No.: 8.2 
Revision No.: 5 
Issue Date: June 2012 
Page: 4 of 4 

 
 

The reviewed data is entered or data transferred into the LIMS by either the analyst 
or the supervisor. For ASP-like deliverables, a tabulation of results is prepared by 
the supervisor or analyst and placed in the central project file. The tabulation is 
transcribed into the report format by assigned report writers. The report and 
complete project file go to the Section Manager for final check.  
 
The Laboratory Director's review covers the following points: 

 
• Transcriptions are checked for accuracy and use of appropriate units. 
• QC data are reviewed to assure that internal specification and contract 

requirements have been met. 
• Nonconformance reports, if any, are reviewed for completion of corrective 

action and impact upon results. Information contained in the 
nonconformance report may need to be included in the project narrative. 

• Results make sense compared to historical information about the site and 
results for other parameters tested at the same time. 

 
Upon completion of review, the reports are forwarded to the Project 
Manager for final review and compilation of the entire data package. A copy of 
the signed report package is retained in the project file for archiving. 
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8.3 Report Information and Storage 
 
Laboratory reports shall include: 
 

• A cover page, which lists the states in which current certification are held, along 
with the laboratory identification number for that state.   

 
• The results of specific analysis of samples with corresponding surrogate 

recoveries, where applicable, date and time of analysis, and analytical methods 
used. 

 
• The results of batch or site specific quality control associated with specific 

samples and analysis, which includes blanks, laboratory control samples, matrix 
duplicates and matrix spikes. 

 
• The Chain of Custody and any correspondence regarding the samples received on 

Chain of Custody.   
 

• Parameters where certification is not available or not held in a certain state and/or 
by NELAC will be notated on the report.   

 
• Samples that represent potable water are reported with their corresponding state or 

Federal Maximum Contaminant Levels (MCL).  Clients are notified of MCL 
exceedance within 24 hours of the lab obtaining valid data.  Sub-contract 
laboratories are notified of this requirement in writing, when utilized. 

 
• Samples that are subcontracted are clearly marked as such, and the subcontract 

labs certification number is noted on the report. 
 
Data notebooks, instrument printouts, sample chain-of-custody logs, files, and contracts 
are retained for a period of 12 years. If contract requirements deviate from this procedure, 
the contract-specified holding time is followed. 
 
Equipment usage and calibration logs that are not study-specific are kept for a minimum 
of 12 years. Original SOPs, current and outdated, are permanently archived. 
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Most of the laboratory operations are part of the LIMS system; the prep, distillation, and 
analytical runs are stored electronically. These analyses are transferred from these 
electronic files into the result tables of the LIMS system. Once all the results are entered, 
the final data report is generated, reviewed and released to the client through the 
laboratory website. All versions of the final report and any electronic deliverables are 
stored on the client server drive (Y). All of these electronic drives containing all of the 
files are backed-up nightly and stored on ioSafe disaster proof external hard drives. Once 
per week an encrypted copy is taken offsite and stored in a remote safe.   

 
For the few analyses and operations that are not yet stored electronically, hard copy 
logbooks and hard copy printouts of raw analytical data or supporting documents are 
archived by instrument, analysis or department and stored in a secure offsite facility.  The 
facility can only be accessed by PEL employees that have signed an access log, which is 
kept in the control of the Operations Manager.  A description of what is being retrieved 
from the storage area is recorded.  The employee is then responsible for returning the data 
and signing that is has been returned.  
 
Should the laboratory change ownership or go out of business, records will still be 
retained for the period of time specified above.   
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8.4 Transcription 
 

Transcription is a potential source of error. The majority of data reporting is 
electronic, which involves transferring reviewed data directly from the 
instrumentation into the LIMS system. Report generation is also done 
electronically, keeping transcriptions to a minimum. 
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8.5 Data Reduction 
 

Data reduction includes all processes that change either the form of expression or 
quantity of data values. The size or dimensionality of the data set is reduced. 

 
To validate all reduction operations, all calculations or manipulations of data are 
recorded in the data. A description of the formula used must be provided. 

 
Phoenix Environmental Laboratories, Incorporated uses computers, computer data 
systems, and microprocessor controlled instrumentation to reduce raw data to final 
form, such as: 

 

• HP Environquant GC & GC/MS Data processing system (includes 

EPA/NIST Mass Spectral Database) 

• Perkin Elmer Turbochrom 4 Data system operating on personal computers 

• Perkin Elmer AA Analyst 600 & WinLab Data system 

• PSA Millennium Mercury Avalon Data System 

• Spectro ICP Micro Evolution and Smart Analyzer Data Systems 

• HP Chem Station GC/MS Data System 

• Perkin Elmer Syngistix ICP MS Software 

• IC Peak Net Data System 

Calculation of results is performed by these systems based on standard curve 
responses and is printed with each sample response and/or summarized in tabular 
form at the end of each analysis set. 

 
When data calculations using linear regression are performed with calculators, the 
correlation coefficient, slope, and y-intercept values are recorded in the data. 

 
The procedure for correct use of significant figures and rounding of numbers is 
defined in a SOP. The rounding rules cited in the USEPA Handbook of Analytical 
Quality Control in Water and Waste Water Laboratories are followed for all 
manual rounding of numbers. 
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9.0  Data Quality Assessment 
     
 9.1 Introduction - Definition of Terms 
           

Accuracy 
Accuracy is defined as the degree of agreement of a measurement, X with an 
accepted true value, T. Two types of accuracy check samples are used, Laboratory 
Control Samples (Blank Spike) and the Matrix Spike. The formula used to 
calculate accuracy for the Laboratory Control Sample is: 

 
Accuracy = (A/B) X 100 
 
Where A = Concentration measured 
and B = Concentration spiked 

 
which is the same formula as is used for percent recovery. For calculating accuracy 
in Matrix Spike analysis, a correction for background concentration found in the 
unspiked sample must be made. The formula is: 

 
Accuracy = ((A- B)/C) X 100 
 
Where A = Spiked Concentration Measured 
B = Unspiked Concentration Measured 
and C = Concentration Spiked 

 
Precision 
 
Precision is a measure of the mutual agreement among individual measurements of 
the same property, usually under prescribed similar conditions. Analysis precision 
is assessed through comparison of duplicate samples or duplicate matrix spike 
samples.  
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The term expressing precision is Relative Percent Difference (RPD) and is 
calculated as follows: 

 
RPD = ((A1 -A2)/((A1 + A2)/ 2))X 100 

 
Where A1 = Repl 
and A2 = Rep2 

 
where Repl and Rep2 are replicate analyses of the same sample. and, 

 
RPD =(( MS- MSD ) /((MS + MSD)/ 2))X 100 

 
Where MS = the Matrix Spike sample result 
and MSD = the Matrix Spike Duplicate Result 

 
where the Matrix Spike and Matrix Spike Duplicate analyses are performed upon 
the same sample. 

 
Representativeness 

 
Representativeness expresses the degree to which data accurately and precisely 
represent an environmental or process condition. 
 
Field sampling operations have a major impact on data representativeness. Factors 
including site selection, sampling tools, equipment cleaning procedures, sample 
preservation, and many others must be considered. Similarly, laboratory operations 
could impact representativeness if there were day-to-day fluctuations. Accuracy 
and precision results of the daily quality control samples provide a measure of 
representativeness associated with laboratory operations. 
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Completeness 

 
Completeness is a measure of the amount of valid data obtained from a 
measurement system compared to the amount expected under correct normal 
conditions. To maximize completeness of laboratory analysis, it is essential to have 
a sufficient quantity of each sample to provide for original and repeat analyses 
should the original analysis fail to meet acceptance criteria. Our goal for 
completeness is 100%. 

 
Comparability 

 
Comparability expresses the confidence with which one data set can be compared 
with another. This indicator of quality is enhanced at Phoenix Environmental 
Laboratories, Incorporated by the following controls: 

 
• Standardized EPA approved methodology for sample preservation, holding 

and analysis. 

• Consistent reporting units for each parameter in similar matrices. 

• NIST traceable standards when available. 

• Frequent analysis of QC samples. 

• Participation in interlaboratory performance evaluation studies. 
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9.2 Methods for Attaining Quality Control Requirements 
      

Quality Control Samples 
     

 Data quality is evaluated by the performance of Quality Control (QC) sample 
analysis, including: 

 
• Method Blanks 

• Surrogate Spikes 

• Matrix Spikes and Duplicates 

• Sample Duplicate Analysis 

• Laboratory Control Samples (LCS) and Laboratory Control Sample 

Duplicates 

• Calibration Check Samples 

• Field Blank Samples 

• Trip Blank Samples 

• Storage Blank Samples 

 
The particular types and frequency of QC samples processed with production 
samples are determined by the requirements of the client. Most common needs are 
those presented in the various EPA Methods, EPA SW-846, New York Analytical 
Services Protocol (ASP), state requirements, project requirements, customer 
requirements, and those requirements specified in our SOPs. 

 
Information obtained from the above listed Quality Control samples is used to 
assess the quality of the data generated and is useful in identifying problems in the 
sampling process, in the shipment of samples, in the storage of samples, in the 
analysis of samples and even help in identifying problems in the analysis of the 
samples caused by the samples themselves. Specifically:   
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Method Blanks 
 

A method blank is defined as a volume of deionized laboratory water, or in some 
cases a purified solid matrix carried through the entire analytical process. Data 
obtained from these samples indicate possible contamination in the samples picked 
up during the analytical process. 

 
Surrogate Spikes 

 
Samples are spiked with a surrogate to monitor the preparation and analysis 
processes of the samples. If the surrogate material(s) are not recovered in sufficient 
quantity from the sample the preparation and/or analysis of the sample is suspect. 
In the processes that surrogates are used, they are spiked into all samples including 
blanks. Data from the analysis of surrogates is used to construct control charts. 
Tables containing the in house control limits are updated by the Quality Assurance 
department regularly and are located at the bench for the analyst’s use. 

 
Matrix Spikes and Matrix Spike Duplicates 

 
Matrix Spike and Matrix Spike Duplicate analysis are performed to evaluate the 
effect of the sample matrix upon the methodology and the precision of the method 
with the particular matrix. If Matrix spike compounds are not adequately recovered 
or vary in recovery between duplicates some measure of matrix interference is 
suspected. Data from the analysis of matrix spikes is used to construct control 
charts. Tables containing the in house control limits are updated by the Quality 
Assurance department regularly and are located at the bench for the analyst’s use. 
 
Sample Duplicate Analysis 

 
Sample duplicate analysis is used to assess sample preparation and analytical 
method precision. 
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Laboratory Control Samples (LCS) and Laboratory Control Sample Duplicates 
(LCSD) 

 
Laboratory Quality Control Samples are used to assess the laboratories ability to 
perform an analytical method and to what level of precision. Data from the 
analysis of the LCS/LCSD is used to construct control charts. Tables containing 
the in house control limits are updated by the Quality Assurance department 
regularly and are located at the bench for the analyst’s use 

  
Calibration Check Samples 

      
A Calibration Check Sample is used as a method of determining the accuracy of an 
instrument’s calibration. If the source of the material is the same as that used for 
the calibration, a second check sample is also analyzed which is from a second 
source and of known quality and concentration. Each procedure details the 
acceptance limits. 

 
Field Blank Samples 

 
Analysis of field blank samples can give some measure of information into the 
possibility of contamination of samples occurring in the field during the sampling 
process. 

 
Trip Blank Samples 

 
Trip blank sample analysis is used to determine if sample contamination may have 
occurred during transit of the samples. 

 
Storage Blank (Refrigerator Blank) Samples 

 
Storage blank (Refrigerator Blank) sample analysis is used to determine if sample 
contamination may have occurred during the storage of the samples once they 
reach our laboratory facility. 

 



Controlled Copy on Ivory Paper 

Section No.: 9.2 
Revision No.: 4 
Issue Date: February 2017 
Page: 4 of 6 

 
                                         

Blind Quality Control Samples 
 

The Quality Assurance Office periodically formulates blind samples for 
submission to the laboratory for analysis. The samples are produced by the QA 
Office from standard materials or from EPA ampules. Sample sets usually contain 
blanks, and replicates of known concentration. Analysis of the data produced from 
these sample are used to assess quality of data produced by the laboratory, 
particularly laboratory precision and accuracy. 
 
Proficiency Samples 
 
The Quality Assurance Office oversees the laboratories participation in routine 
Proficiency Testing Studies throughout the year.  All NELAC certified PT analytes 
are analyzed for each matrix and technology certified, twice a year.  The laboratory 
also participates in the annual EPA DMR QA study, Bacteria proficiency studies, 
and additional studies for new or non-NELAC analytes. Proficiency samples are 
analyzed as regular field samples, and are integrated into the laboratory using 
chain of custodies and SDG numbers.   

 
Quality Control Charts 

 
The QC requirements for accuracy and precision are mandated by the method and 
of course the clients' needs and the regulatory authority under which the work is 
being performed. Control Charts allow the laboratory to establish in house limits 
based on historical data as recommended in the Federal Register. The quality 
assurance department continually updates control charts based on current data 
points. The mean value, the warning limits and the control limits are determined 
for each chart.  

 
Warning and control limits are based upon the following formula: 

 
Upper Control Limit (UCL) = X + 3s 
Upper Warning Limit (UWL) = X + 2s 
Lower Warning Limit (LWL) = X - 2s 
Lower Control Limit (LCL) = X - 3s 
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Where: 
X = Mean Percent Recovery 
s = Standard Deviation 
 
Client uncertainty data is calculated using the warning limits from our control 
charts. 

 
All QC sample results are tabulated immediately following analysis and compared 
to the in-house limits, the contract-mandated, the method-mandated, or client 
project-mandated control limits for precision and accuracy. Out-of-control results 
are cause for immediate generation of a Nonconformance report as described in 
Section 9.5 and possible re-extraction and/or re-analysis.  

 
An analysis may be considered out of control whenever, as a minimum, any one of 
the following conditions is demonstrated by a control chart used to monitor that 
analysis. 

 
• Any one point is outside of the control limits. 

• Any three consecutive points are outside the warning limits. 

• Any eight consecutive points are on the same side of the plotted mean. 

• Any six consecutive points are such that each point is larger (or smaller) 

than its immediate predecessor. 

• Any obvious cyclic pattern is seen in the data points. 
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Policy 

 
The management and staff of Phoenix Environmental Laboratories, Incorporated 
makes every effort to generate data of the highest quality possible and continues to 
apply state-of-the-art analytical methodologies to ensure that our data continues to 
be of the best quality available anywhere. 

 
Phoenix Environmental Laboratories, Incorporated makes every attempt to 
produce and deliver analytical data which has been demonstrated to meet contract-, 
method-, or client-required quality control acceptance criteria. Should anomalies 
occur in the processing and/or analysis of samples, which affect that objective, 
they are documented in the data and/or described in the report narrative. 
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9.3 Data Quality Objectives and Analytical Data Quality Levels 
 
 

In the planning of projects for the investigation of environmental contaminants, 
Data Quality Objectives (DQOs) are established. Data Quality Objectives are 
qualitative and quantitative statements which specify the quality of data required to 
support decisions during remedial response activities. DQOs are applicable to all 
data collection activities including those performed for preliminary 
assessments/site investigations, remedial investigations, feasibility studies, 
remedial design, and remedial actions. 
The level of quality and detail will naturally vary depending upon the intended use 
of the data. Therefore, a number of data quality reporting levels are available. 

 
Phoenix Standard Report 

             
A standard report includes the Sample Chain of Custody, the analytical results for 
the required analytes, along with reporting units, date analyzed and analyst’s 
initials.  It also includes a Quality Control section where batch QC is reported for 
Blank analysis, Laboratory Control Samples, Sample Duplicates and Matrix 
Spikes.  If certain criterion is requested, a Sample Criteria Exceedance Report is 
also generated. 
 

            Phoenix Standard Report with General, CT-RCP, and MA-MCP Narration 
 

This is a standard report, as above, with a Laboratory Quality Assurance Quality 
Control Reasonable Confidence Protocol (RCP) Narration and Checklist for 
Connecticut samples or Quality Control Requirements and Performance Standards 
in Support of Response Actions under the Massachusetts Contingency Plan (MCP) 
Checklist and Narration for Massachusetts samples. 
 
Enhanced Phoenix Report – Full Data Packages 

 
The Full Data Packages include a Phoenix Standard Report with a full data 
summary, which includes the following: 
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ASP B and Army Corps Data Packages 
 
Organics: 

• Surrogate recovery summary 
• QC recovery summary 
• Analytical sequence summary 
• Instrument tuning logs 
• Internal standard and retention time summary 
• Project sample, blank sample, and QC sample raw data  
• Calibration data  
• Injection logs 
 

Inorganic: 
• Project sample results  
• Calibration results  
• Blank results 
• Interference checks  
• QC results 
• Laboratory duplicate results  
• ICP serial dilution results  
• Instrument run logs  
• All applicable raw data 

 
New Jersey Reduced Deliverables Data Package 

 
Provides a Full Data Package as above, but does not include calibration raw data for 
organics or instrument run logs and raw data for inorganics. 
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10.0  Corrective Action 
      

10. 1 Introduction 
           

The Quality Assurance Office is responsible for conducting periodic inspections 
(audits) of the quality systems, data generation, and support systems of the 
laboratory. The purpose of the internal audit is to assist management in identifying 
and correcting deficiencies and to reinforce acceptable practices. This ensures that 
services meet the requirements of the Laboratory Quality Manual as well as the 
requirements of the client.  

 
These inspections help to ensure that the policies of the laboratory for production 
of high quality data are being followed, including laboratory standard operating 
procedures, instrument procedures, sample preparation procedures and data review 
policies. If discrepancies are found, corrective action is taken. Two types of audits 
are in place: Systems and Performance Audits. Additionally, there are routine data 
audits, independent audits, and audits for subcontracted services. 
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10.2 System Audits 
 

A Systems Audit is an inspection and review of an entire data-generation and 
support system. Quality-related activities are reviewed, assessed, and compared 
against the Quality Assurance Program requirements for compliance. The audit 
includes the evaluation of personnel, facilities, Standard Operating Procedures 
(SOPs), and records. Systems Audits generally follow performance audits (usually 
by state or EPA auditors, required for certification and contract awards), and may 
be instituted as part of corrective action monitoring programs.  

 
Systems Audits may also focus on a single area or aspect of laboratory operations. 
These inspections may consist of an in-process inspection of a particular analytical 
procedure, review of raw data for compliance to SOPs, or an inspection of the 
laboratory facility. On a quarterly basis, in-depth monitoring of data integrity is 
also performed on a final report. Any of these audits may be performed at any time 
at the discretion of the Quality Assurance Manager. Management may also direct 
the initiation of an audit for cause. 

 
Systems Audits are documented in the form of an Audit Report. The Audit Report 
describes any findings of the audit, recommendations to correct the finding and 
identifies the person or persons responsible for correction implementation. A two-
column format is used for the Audit Report where the left column is used to 
document responses by the responsible parties. A copy of the Audit Report is 
maintained in a chronological file while the original document is circulated to the 
Laboratory Supervisor, Laboratory Manager and the Laboratory Director. Once 
circulation is completed and all items are responded to, the Audit Report is filed by 
Quality Assurance. Follow-up audits will be performed to verify correction 
implementation. Audit Reports are considered confidential documents and shall 
not be shown to or discussed with those outside the company without the express 
consent of the Director of Laboratories and the Quality Assurance Manager. 
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If deficiencies are observed during a performance audit, the Quality Assurance 
Manager evaluates the audit report and initiates a follow-up Systems Audit, with 
emphasis on actions necessary to correct the deficiencies. A Corrective Action 
Report is completed, detailing all remedial actions to be taken, and issued to the 
Director of Laboratories and the Laboratory Manager for approval. If corrective 
action cannot be taken immediately, the anticipated date of action is provided. 
Once approved, the report is forwarded to the performance auditing agency or 
client. 

 
Many of the objectives of a routine Systems Audit are similar to those a client or 
independent auditor would hope to accomplish during an On-Site Laboratory 
Evaluation and Data Audit. These goals include ensuring that: 

 
• Necessary quality control (including corrective action measurement) is 

being applied, 
 
• Adequate facilities and equipment are available to perform the client's 

required scope-of-work, 
 
• Personnel are qualified to perform the assigned tasks, 
 
• Complete documentation is available, including sample Chain-of-Custody, 
 
• Proper analytical methodology is being applied, 
 
• Acceptable data handling techniques are being used, 
 
• Corrective actions identified in any previous on-site visits have been 

implemented, and 
 
• The Laboratory Management continues to demonstrate a commitment to 

quality. 
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These objectives may be documented by completing a Laboratory Evaluation 
Checklist. In response to performance audits, any corrective actions taken are 
noted with reference to the auditor's deficiency report and the Standard Operating 
Procedure. Should a quantitative or qualitative error be noted in a Data Audit, a 
blind Performance Evaluation (PE) sample may be entered into the system to test 
affected parameters. Additionally, Laboratory Proficiency Tests may be scheduled 
if method performance is in question. Specifics of these two programs are outlined 
in the following sections. 
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10.3 Performance Audits 
 

A performance audit is a planned independent check of the operation of a 
measurement system to obtain a quantitative measure of the quality of the data 
generated. In practice, this involves analysis of standard reference samples or 
materials that are certified as to their chemical composition or physical 
characteristics. 

 
The Quality Assurance Office prepares and submits performance testing (PT) 
samples to the laboratory periodically. The fact that the samples are PT samples is 
not revealed to analysts or supervisors. These blind samples provide a check on all 
operations performed in the lab, including bottle preparation, sample holding, 
extraction, analysis, data validation, and reporting. The blind PE samples are 
prepared from EPA reference materials. Findings reported by the laboratory are 
compiled into a summary report by the assigned QA Specialist and issued to the 
Director of Quality Assurance and Laboratory Directors. Unacceptable results 
require investigation by the Laboratory Director, documentation of corrective 
action by the Laboratory Director, and follow-up review by the Quality Assurance 
Office. 
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10.4 Audits of Subcontractors 
 

Analysis performed by subcontractors must conform to Phoenix Environmental 
Laboratories’ Quality Control requirements. Subcontractors must meet the 
requirements of the Phoenix Environmental Laboratories’ Quality Assurance 
Program or have in place an equivalent program of their own. Potential 
subcontractors will be reviewed by the Phoenix Environmental Laboratories for 
suitability. 

 
The Quality Assurance Office will evaluate the Quality Assurance Program of the 
subcontractor through review of the laboratory's written Quality Manual, the 
Quality Assurance Project Plan (where applicable), Quality Control SOPs, typical 
SOPs, and latest applicable USEPA Performance Evaluation or NELAC 
Performance Testing Study results. If the results are not available, Phoenix 
Environmental Laboratories may submit blind PE samples to the subcontractor. An 
on-site audit of the facility will be performed as deemed necessary by the 
Laboratory Director or Director of Quality Assurance. 
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10.5 Nonconformance Event Corrective Action and Documentation 
 

Documentation of analytical problems and corrective action taken is an essential 
part of the data record. Identification, implementation, and monitoring for the 
actions that could have prevented the analytical problem provide a method for 
improving the quality of laboratory performance. A Nonconformance report sheet 
(Figure 1) has been designed to record problems, corrective actions, impact on 
analytical results, and suggested preventive actions for the future. 

 
The Nonconformance Report must show complete background information about 
the event, including date and shift; analysis and phase; the client name; the sample 
identification number; and a description of the event that occurred. The report 
further includes the corrective action taken; indication of the status of the system; 
an assessment of impact on analytical results; and suggestions for preventive 
action. 

 
The Nonconformance Report should be initiated by the person experiencing or 
noticing the discrepancy and completed by his or her supervisor. For example, the 
initiator may provide the description of the event and corrective action taken; the 
supervisor adds the impact and preventive action. 

 
Copies of the completed reports should be distributed to the Project Manager, the 
Laboratory Section Director, and the Director of Quality Assurance. If the event 
has caused any impact on the analytical results, the Project Manager will meet with 
the Quality Assurance or Laboratory Director and then communicate with the 
client, either personally or through the Client Services group.  If the impact on 
analytical results affects drinking water potability or MCL exceedances (such as 
bacteria, or nitrate/nitrite), the client will be notified immediately (within 24 
hours).  Client notification of other issues will be made in a reasonable time frame, 
and usually within three to five working days. 

 
The Laboratory Director should check that corrective action has been appropriate, 
confirm analytical impact, and ensure the implementation and monitoring of 
preventive action. 
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The Director of Quality Assurance should review the Nonconformance Reports for 
follow-up action. On a regular basis, the Director of Quality Assurance will meet 
with Project Managers and Laboratory management to evaluate corrective action 
and preventive action effectiveness. All effective preventive action will be 
documented for all appropriate laboratory sections. Supervisors of each area will 
be responsible for any SOP revision needed to reflect these preventive actions. 

 
Initial preventive action plans, which prove to be ineffective, will cause a team to 
be formed to identify the root cause of the problem and the effective preventive 
action. This team will be led by the supervisor of the area where the initial 
nonconformance occurred and at least one member of the Quality Assurance Unit 
and management. Progress of this team and monitoring of the effectiveness of 
preventive action will be documented by the team leader and by the Director of 
Quality Assurance. 
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Figure 1 

Nonconformance Report 
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11.0 Client Complaint Policy 
 

In order to best meet the needs of our clients, Phoenix Environmental Laboratories 
has implemented a procedure for the prompt handling of client complaints. The 
project manager summarizes the nature of the complaint in their logbook located in 
the Client Services Department.  
 
If the complaint includes a request for re-analysis or re-evaluation of the data, the 
complaint and a printout of the error report is provided to the QA/QC department 
and to the section supervisor. This is recorded in the logbook. If a non-
conformance event is uncovered as a result of the re-analysis or re-evaluation, a 
non-conformance or error report is generated. 
 
Whether a non-conformance or error report is generated or not, the Client Services 
Department responds promptly (usually within 24hours) to the Client.    
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12.0 Client Confidentiality 
 

Confidentiality is an important aspect of the service that Phoenix Environmental 
Laboratories provides our clients. 
 
All material containing client’s analytical results, project specific information, and 
invoice information is considered strictly confidential. Reports containing any of 
this information are provided only to the client or his/her designee as provided on 
the chain of custody.  
 
Additional requests for information are provided only after verbal authorization by 
the client. 
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13.0 Implementation Requirement and Schedule 
 
      The Quality Assurance Manual shall become fully effective on the first day of 

October 1995.  Any questions regarding implementation should be addressed to 
the Director of Quality Assurance or the Laboratory Director. 
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14.0 References 
      

Regulations 
      

40 CFR 136.3e Required containers, preservation techniques, and holding 
times 

 
40 CFR 136  Guidelines establishing test procedures for the analysis of 

pollutants under the Clean Water Act 
 

40 CFR 136  
Appendix A  Methods for Organic Chemical Analysis of Municipal and 

Industrial Wastewater 
 

40 CFR 136 
Appendix B  Definition and Procedures for the Determination of the 

Method Detection Limit – Revision 1.11 
 

40 CFR 136 
Appendix C  Inductively Coupled Plasma - Atomic Emission 

Spectrophotometer Method for Trace Element Analysis of 
Water and Wastes Method 200.7 

 
40 CFR 141   National Primary Drinking Water Regulations 
40 CFR 143   National Secondary Drinking Water Regulations 
40CFR160   Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), 

Good Laboratory Practice Standards, Final Rule 
      Manuals 
 

EPA 600/4-79-020 Method for Chemical Analysis of Water and Wastes (1983) 
 
EPA 600/4-79-012 Quality Assurance Handbook for Analytical Quality Control 
                              In Water and Wastewater Laboratories (1979) 
 
EPA 600/R-94-111 Methods for the Determination of Metals in Environmental 

Samples - Supplement I (May 1994) 
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EPA 600/R-93/100 Methods for the Determination of Inorganic Substances in 
Environmental Samples (August 1993) 

       
EPA 600/4-88/039 Methods for the Determination of Organic Compounds in 

Drinking Water (Rev July 1991) 
 

EPA 600/4-90/020 Methods for the Determination of Organic Compounds in 
Drinking Water Supplement I, (July 1990) 

 
EPA 600/R-92/129 Methods for the Determination of Organic Compounds in 

Drinking Water Supplement II (August 1992) 
 

EPA 600/R-95/131 Methods for the Determination of Organic Compounds in 
Drinking Water Supplement III (August 1995)  

  
EPA 540/G-87/003 Data Quality Objectives for Remedial Response Activities, 

                         Development Process 
 

EPA 540/G-87/004  Data Quality Objectives for Remedial Response Activities, 
Example Scenario: RI/FS Activities at a Site with 
Contaminated Soils and Groundwater. 

 
EPA 815-B-97-001 Manual for the Certification of Laboratories Analyzing 

Drinking Water 4th edition (March 1997) 
 
EPA 821-R-16-009 Approved Clean Water Act Test Methods:  Organic 

Compounds (August 2017) 
 
SW-846               Test Methods for Evaluating Solid Wastes, Third Edition 

                       (Final Update III, December 1996) 
 

Standard Methods Standard Methods for the Examination of Water and Wastes, 
22nd Edition, American Public Health Association. 
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QAMS 004/80 Guidelines and Specifications for Preparing Quality Manuals, 
USEPA Office of Monitoring System and Quality Assurance, 
September 20, 1980 

 
QAMS 005/80  Interim Guidelines and Specifications for Preparing Quality 

Assurance Project Plans, USEPA Office of Monitoring 
System and Quality Assurance, December 29, 1980 

 
NEESA 20.2-047B  Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Program, 
June 1988 

 
USATHAMA  
PAM 11-41   U.S. Army Toxic and Hazardous Materials Agency, Quality 

Assurance Program, January 1990. 
 
                       Drinking Water Regulations and Health Advisories by 
                       Office of Drinking Water USEPA, April, 1990 
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THE PEOPLE OF PHOENIX ENVIRONMENTAL LABORATORIES, INC. 
Technical Staff Education and Experience 

  
 

Phyllis Shiller   
Laboratory Director 

 
Responsibilities:  Technical Director of Laboratory Operations and Services. 

Manages laboratory personnel and staffing.  Responsible for 
laboratory scheduling and maintenance of high sample 
throughput.  Provides client interface and management of 
special projects, technical issues and regulatory matters.  
Works with QA/QC Manager to ensure all aspects of corporate 
quality control program are strictly adhered to. 

 
Education:   University of Rhode Island                    

    B.S. Chemistry, 1986                             
   

Experience:   Thirty-two years of environmental laboratory experience, 
including positions as QA/QC Director, Inorganic, ICP/GFAA 
Specialist, Inorganic Manager of a large (CLP) laboratory, 
Operations Manager, and Laboratory Director.   

        
 
 
Bobbi Aloisa 
Vice President 
 
Responsibilities:  Management of Client Services Operation.  Provides client 

interface with laboratory.  Responsible for scheduling report 
deadlines with the client.  Responsible for the generation of 
reports including progress reports, final reports, and electronic 
deliverables.  Provides second level of review for all reports.  
Provides immediate review of incoming projects for 
completeness.  Manages program that furthers the laboratory’s 
ability to achieve consistent high levels of performance and 
quality. 

 
Education:   Manchester Community Technical College 
    A.S. Science, 1994   

    
Experience:   Twenty-five years of environmental laboratory experience. 
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Greg Lawrence 
Assistant Laboratory Director 
 
Education:   University of Hartford, Hartford, CT 
    Masters Business Administration, 1988 
    Keene State College, Keene, NH 
    B.S. Chemistry, 1982 
 
Experience:   Thirty-seven years of environmental laboratory experience, 

including the position of Laboratory Director since 1985.  
Background in Organic Instrumentation, AA Spectrometry and 
Quality Control.   

 
 
Kathleen Cressia 
QA/QC Officer 
Microbiology Laboratory Director 
 
Education:   Western Connecticut State University, Danbury, CT 
    B.A. Earth Science/Biology, 1985 
 
Experience:   Thirty-two years of environmental laboratory experience, 

including positions as Laboratory Director, Laboratory 
Operations Manager, QA/QC Manager, Director of 
Microbiology, Inorganic Manager, and Wet Chemistry Section 
Leader for a CLP Laboratory. 

 
 
Peter LaBarre 
Database Administrator 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Computer Science, 1990 
 
Experience:   Twelve years of Laboratory Information Systems support. 
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Maryam Taylor 
QC Specialist / Project Manager 
 
Education:   Nizam College, India 
    B.S. Chemistry, 1978 
 
Experience:    Twenty-four years of experience in the environmental 

laboratory field including GC/MS analyst, Organics 
Department Manager and Project Manager. 

 
 

Jonathon Carlson 
Project Manager 
 
Education:   Western Connecticut State University 
    B.S. Meteorology, 2003 
 
Experience:   Fifteen years environmental laboratory experience. 
 
 

Helen Geoghegan 
Project Manager 
 
Education:   University of New Haven, New Haven, CT 
    Master of Science in Environmental Science, 1995 
    University College Dublin, Dublin, Ireland 
    B.S. Chemistry, 1986 
 
Experience:   Twenty-nine years of environmental laboratory experience, 

including the position of Co-Laboratory Director since 1992.  
Background in Organic and Inorganic Analysis, Quality 
Control, Data Validation, and Technical Review.   
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Raman Makol 
Organics Department Manager 
Team Leader 
 
Education:   Guru Nanak Dev University, India 
    M.S. Chemistry, 1986  
    Guru Nanak Dev University, India 
    B.S., Chemistry, 1984 
 
Experience:   Twenty-eight years of analytical and environmental laboratory 

experience as an analyst and R&D Specialist. 
 
 

Keith Aloisa 
Organics Department Manager 
Team Leader 
 
Education:   Quinnipiac College, Hamden, CT 
    B.S. Chemistry, 1993 
 
Experience:    Twenty-four years of experience in the environmental 

laboratory field including Organic manager and QA Specialist. 
 
 

Harry Mullin 
GC/MS Lead Analyst 
 
Education:   Providence College, Providence, RI 
    B.S.  Biology, 1986 
 
Experience:   Thirty-two years of experience in the environmental laboratory 

field including Organic Laboratory Manager. 
 
 
Hongjie Li 
GC/MS Analyst 
 
Education:   University of Petroleum, Beijing, China 
    M.S.  Applied Chemistry, 1989 
    University of Alberta, Edmonton Alberta, Canada 
    M.S. Environmental Engineering, 2000 
 
Experience:   Fifteen years of experience in the environmental laboratory 

and R&D field. 
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Michael Hahn 
GC/MS Analyst 
  
Education:   University of Connecticut- Biological Sciences 
    Embry-Riddle Aeronautical University- Avionics Engineering 
 
Experience:   Twenty-eight years of environmental laboratory experience.  
 
 
Jeffery Bucko 
GC Analyst 
 
Education:   Eastern Connecticut State University 
    B.A. History, 1991 
 
Experience:   Twenty-four years of experience in the analytical laboratory 

field. 
 

 
Adam Werner 
GC Analyst 
 
Education:   University of Connecticut, Storrs, CT 
    B.S.  Molecular & Cellular Biology, 2011 
 
Experience:   Ten years of experience in the analytical laboratory field. 
 
 
Carol Wohlmuth 
GC Analyst 
 
Education:   Catholic University of America, Washington D.C. 
    B.A. Biochemistry, 2009 
 
Experience:   Six years of environmental laboratory experience. 
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Lauren Muirhead 
Sample Preparation / GC Analyst 
 
Education:   Bay Path College, Longmeadow, MA 
    B.S. Forensic Science 2010, M.S. Forensic Science 2012 
     
Experience:   Seven years of environmental laboratory experience. 
 
 
Ashraf Sheikh 
GC/MS Prep Analyst 
 
Education:   South Gujarat University – Surat, India 
      B.S. Chemistry, 1990 
       
Experience:   Nineteen years of experience in the environmental field. 

 

 
Emily Kolominsky 
ICP Analyst 
 
Education:   Pharmaceutical College, Zhitomir, Ukraine 
    A.S. Pharmacology, 1978 
 
Experience:   Thirty-seven years of environmental laboratory experience. 
 
 
Cynthia Pearce 
ICP Analyst 
 
Education:   University of Florida, Gainesville, FL 
    B.S. Chemistry 1977 
 
Experience:   Thirty years of environmental laboratory experience. 
 

 
Richard E. Schweitzer 
GFAA Analyst 
 
Experience:   Thirty-one years of environmental laboratory experience. 
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Tina Hall 
Sample Preparation Analyst, ICP/GFAA Analyst 
 
Education:   Hood College, Fredrick, MD 
    B.A. Biology 1995  
 
Experience:   Twenty-one years of environmental laboratory experience. 
 
 

Rashmi Makol 
Microbiology Analyst / Team Leader 
 
Education:   Kurukeshtra University, India 
    B.S. Chemistry 
 
Experience:    Nineteen years of environmental microbiology lab experience.  
 
 
Eric Geyer 
Inorganic Team Leader 
 
Education:   University of Connecticut, Storrs, CT 
    B.S. Natural Resources, 1997 
 
Experience:   Twenty-one years of environmental laboratory experience. 
 
 

Kandi Della Bella 
Inorganic & Microbiology Analyst 
 

Education:   Saint Joseph College 
                                                B.S. Natural Science, 1996 
    M.S. Biology, 2007 
 

Experience:   Eleven years of environmental laboratory experience. 
 
 

Greg Danielewski 
Inorganic Analyst 
 
Education:   Capital Community Technical College, Hartford, CT 

Assoc. Chemical Engineering Technology, 1993 
 

Experience:   Twenty-five years of environmental laboratory experience.  
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William McKernan 
Inorganic Analyst 
 
Education:   Southern Connecticut State College 
    B.S. Earth Science, 1975  
    M.S. Earth Science, 1980  
 
Experience:   Fourteen years of environmental laboratory experience.  
 
 

Matt Fijolek 
Inorganic Analyst 
 
Education:   University of New England 
    B.S. Marine Biology 
 
Experience:   Thirteen years of environmental laboratory experience. 
 
 

Jean Rawlings 
Inorganic Analyst 
 
Education:   Bucknell University, Lewisburg, PA 
                                                B.S. Biology 1995 
 
Experience:   Fifteen years of environmental laboratory experience. 
 

 
Brian Sheriden 
Inorganic Analyst 
 
Education:   University of Connecticut 
    B.S. Biology/English, 2001 
 
Experience:   Thirteen years of environmental laboratory experience. 
  
 

Dustin Harrison 
Inorganic Analyst 
 
Experience:   Fifteen years of environmental laboratory experience. 
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Robert Reynolds 
Inorganic Analyst 
 
Education:   University of Connecticut, Storrs, CT 
    B.S. Environmental Science, 2011 
 
Experience:   Six years of environmental laboratory experience. 
 
 

Kristina Hagelin 
Inorganic Analyst 
 
Education:   University of Maine, Orono, ME     
    B.S. Marine Science, 2012 
 
Experience:   Five years of environmental laboratory experience. 
 
 
Roopesh Motiram 
Inorganic Analyst 
 
Education:   Central Connecticut State University, New Britain, CT 
    B.S. Biology, Chemistry minor, 2015 
 
Experience:   Two years of experience in the environmental laboratory field 
 
 
Michael Tran 
Inorganic Analyst 
 
Education:   University of Connecticut, Storrs, CT 
    B.S. Computer Science and Engineering, 2012 
 
Experience:   One year of experience in the environmental laboratory field. 
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Kristi Herith 
Inorganic Analyst 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Biochemistry expected, Fall 2019 
 
Experience:   One year of experience in the environmental laboratory field. 
 
 
April Pasquale 
Inorganic Analyst 
 
Education:   Marymount University, Arlington, VA 
    B.S. Biology, 2018 
 
Experience:   One year of experience in the environmental laboratory field. 
 
 
Michael Cottle 
Inorganic Analyst 
 
Education:   Utica College, Utica, NY 
    B.S. Physics, 2016 
    University of Bridgeport, Bridgeport, CT 
    M.S. Mechanical Engineering, 2018 
   
Experience:   Less than one year of environmental laboratory experience. 
 
 
Dina Montagna 
Sample Prep Day Supervisor 
 
Education:   Springfield College, Springfield, MA 
    B.S. Biology/Chemistry, 1999 
   
Experience:   Nineteen years of environmental laboratory experience. 
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Tara Banning 
Sample Prep Evening Supervisor 
 
Education:    University of Connecticut 
     B.S. Biology, 2007 
 

Experience:   Ten years of environmental laboratory experience. 
 
 
 

Anvarhusen Sheikh 
Sample Preparation Analyst 
 
Education:   Polytechnic Institute, Valsad Gujarat India 
    A.S. Chemical Engineering, 1983 
 
Experience:                           Eighteen years of environmental laboratory experience 
 
 

Kevin Kelman 
Sample Preparation Analyst 
 
Education:   Gateway College, Meriden, CT 
    A.S. Business Management 2004  
    Manchester Community College, Manchester, CT 
    Environmental Science 
 
Experience:   Seven years of environmental laboratory experience. 
 
 
Jamie Duff 
Sample Preparation Analyst 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Environmental Earth Science, 2010 
 
     
Experience:   Six years of environmental laboratory experience. 
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Mary Gotlibowski 
Sample Preparation Analyst 
 
Education:   University of Connecticut, Storrs, Connecticut  

B.S. Animal Science, 2010 
 
Experience:   Five years of environmental laboratory experience. 
 
 
Audrey Ozga 
Sample Preparation Analyst 
 
Education:   University of Connecticut, Storrs, Connecticut 
    Biology- currently attending  

 
 
Experience:   Eight years of environmental laboratory experience. 
 
 
Caleb Githinji 
Sample Preparation Analyst 
 
Education:   Manchester Community College, Manchester, CT 
    A.S. Liberal Arts, 2012 
    University of Connecticut, currently enrolled 
 
Experience:   Five years environmental laboratory experience. 
 
 
Lisa Luchini 
Sample Preparation Analyst 
 
Education:   Central Connecticut State Universtiy 
    M.S. Biomolecular Science, 2010  
    B.S. Biomolecular Science, 2005  
 
Experience:   Four years of environmental laboratory experience.  
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Amanda Campelli 
Sample Preparation Analyst 
 
Education:   University of Connecticut, Storrs, CT 
    B.S. Environmental Science, 2013  

 
 
Experience:   Five years of environmental laboratory experience. 
 
 
Saadia Chudary 
Sample Preparation Analyst 
 
Education:   Central Connecticut State University, New Britain, CT 
    B.S. Biomolecular Science, 2013 
    M.S. Biomolecular Science, 2015  

 
 
Experience:   Five years of environmental laboratory experience. 
 
 
James Karabetsos 
Sample Preparation Analyst 
 
Education:   University of New Haven, West Haven, CT 
    B.S. Biology / Forensic Science, 2013 
     
 
Experience:   Four years of environmental laboratory experience. 
 
 
Juliannie Cerda 
Sample Preparation Analyst 
 
Education:   Inter American University of Puerto Rico 
    B.S. Chemistry, 2009 

 
 
Experience:   Four years of environmental laboratory experience. 
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Mary Tran 
Sample Preparation Analyst 
 
Education:   Central Connecticut State University, New Britain, CT 
    B.S. Biology, 2015 

 
 
Experience:   Four years of environmental laboratory experience. 
 
 
Christina Nieves 
Sample Preparation Analyst 
 
Education:   University of New Haven, West Haven, CT 
    B.S. Forensic Science, 2012 

 
 
Experience:   Five years of environmental laboratory experience. 
 
 
Matthew Richard 
Sample Preparation Analyst 
 
Education:   Central Connecticut State University, New Britain, CT 
    B.S. Biology and Psychology, 2014 

 
 
Experience:   Three years of environmental laboratory experience. 
 
 
Gregory Mercier 
Sample Preparation Analyst 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Environmental Earth Science, 2013 

 
 
Experience:   Four years of environmental laboratory experience. 
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Madiha Naz 
Sample Preparation Analyst 
 
Education:   Central Connecticut State University, New Britain, CT 
    M.A. Biomolecular Science, 2014 

 
 
Experience:   Three years of environmental laboratory experience. 
 
 
Rowena Wagner 
Sample Preparation Analyst 
 
Education:   Trace Computer College, Laguna College, West Negros 

University, Philippines – Computer Programming Certificate 
     
Experience:   One year of environmental laboratory experience. 
 
 
Dezmond Melo 
Sample Preparation Analyst 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Biochemisty expected 2018 

 
 
Experience:   One year of environmental laboratory experience. 
 
 
Megan Macomber 
Sample Preparation Analyst 
 
Education:   Eastern Connecticut State University, Willimantic, CT 
    B.S. Environmental Science expected 2018 

 
 
Experience:   One year of environmental laboratory experience. 
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Cole Clark 
Sample Preparation Analyst 
 
Education:   Western New England University, Springfield, MA 
    B.S. Chemistry, Forensics minor, 2017 

 
 
Experience:   One year of environmental laboratory experience. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Controlled Copy on Ivory Paper 

 
 
 

Phoenix Environmental Laboratories, Incorporated 
           

Quality Manual 
                       

Appendix B 
 
               

Equipment List, Laboratory Overview & 
Certifications 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Controlled Copy on Ivory Paper 

PHOENIX ENVIRONMENTAL LABORATORIES, INC. 
Major Equipment List 

 
 
Organics 
GC 

 14 - Perkin Elmer Autosystem with dual Electron Capture Detectors. 
 

  1 -  Markelov HS 9000 Headspace Analyzer with Perkin Elmer 
Autosystem with F10. 
 

  1 -  Perkin Elmer Autosystem with Nitrogen Phosphorus Detector. 
 

  7 -  Perkin Elmer Autosystem with Flame Ionization Detectors. 
 

  1 -  Agilent 7890A Autosystem with PID and FID detectors, 
Centurion autosampler and Tekmar 3000 Purge and Trap 
concentrator. 
 

  10 -  PE Nelson 970 Data Interfaces. 
 

  5 -  PE Nelson 600 Series Link Interfaces. 
 

  8 -  PE Nelson Turbochrom 4.1 Data System. 
 

 
 
Organics GC/MS 2 -  Agilent 5973 MSD with 6890 GC, Arcon 8100 

Autosampler, two Tekmar 3000 Purge and Trap 
concentrators, PT2 switching valve box, HP Chemstation 
and Enviroquant software. 
 

  1 -  Agilent 5973 MSD with 6890 GC, Centurion autosampler, 
Tekmar 3000 Purge and Trap concentrator.  HP 
Chemstation and Enviroquant software. 
 

  1 -  Hewlett Packard 5972 MSD with 5890 GC, Arcon 5100 
autosampler,  Tekmar 3000 Purge and Trap concentrator, 
HP Chemstation and Enviroquant software.    
 

  1 -  Agilent 5975 MSD with 7890 GC, Centurion autosampler, 
two Encon Evolution Purge and Trap concentrators. 
 

  2 -  Agilent 5972 MSD with 5890 GC, 7673 Injector, HP 
Chemstation and Enviroquant software. 
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  4 -  Agilent 5973 MSD with 6890 GC, 7683 injector, HP 
Chemstation and Enviroquant software Semivolatiles. 
 

  1 -  Agilent 5975 MSD with GC, 7683B injector, HP 
Chemstation and Enviroquant software Semivolatiles. 
 

  1 -  Agilent 5973 MSD with 6890 GC, Arcon 8100 
autosampler, two EST Encon Purge and Trap 
concentrators, PT2 switching valve box. 

 
 
Organics HPLC 3 -  Hewlett Packard 1090 Series II HPLC with Diode Array 

Detectors, (DAD), HP programable autosampler, Pickering 
8100 Post Column Derivatization unit, and HP Flouresence 
Detector. 

 
 

Air Laboratory 1 -  Agilent 5975 with 7890 GC and HP Chemstation 
 

  1 -  Entech 7100AR Cryogenic concentrator- cold trap 
dehydration 
 

  1 -  Entech 7500A minican Autosampler with 9 auxillary 
positions. 
 

  1 -  Entech 3100A canister cleaner accompanied with 
Thermoscience oven 
 

  1 -  Entech 4600A Dynamic Dilutor 
 

 

 
Organics TOC 1 -  GE Sievers InnovOx Lab TOC Analyzer with Sievers 900 

Autosampler 
 

  1 -  Tekmar LOTIX TOC Analyzer with 30 position 
Autosampler 
 

  1 - Tekmar Apollo TOC in soil Analyzer 
 

 
Metals 1 -  Spectro Blue 37 Channel Simultaneous Axial Plasma ICP 

Spectrometer with Autosampler and Smart Analyzer software 
 

  1 - Perkin Elmer NexION 350X ICP Mass Spectrometer    
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  2 -  Perkin Elmer AAnalyst 600 Atomic Absorption 
Spectrophotometer (AA) with graphite furnace, Zeeman 
background & AS 800 Autosampler 
 

  1 -  PSA Mercury Millennium System with autosampler and 
mercury cold vapor detector.   

 
 

Prep Department  2 - UTC Vacuum Solid Phase Extractor Manifolds 
    
  48-  

 
 7 - 
 
 
11- 
 
 
 2 - 

Liquid/Liquid Extraction Systems 
 
Buchi Synacore Concentration Systems with V-855 
Vacuum Controllers  
 
Zymark TurboVap II Automated Sample Concentration 
Workstations (6 and 24 position) 
 
Precision Scientific 8 Position Water Baths 

    
  1 -  Vacuum and Pressure Filtration System, 11 positions 

 
  2 -  Branson DHA1000 Ultrasonic Cleaners 

 
  2 -  VWR 250D Ultrasonic Cleaners 

 
  25-  Millipore Zero Headspace Extraction Chambers 

 
  3 -  Millipore TCLP Rotary Extractors ZHE, 12 positions 

 
  2 -  Multi Position TCLP Rotation Extraction Systems 

 
  8 -  Dionex ASE200 Accelerated Solvent Extractors 

 
  25- Radley Manual Soxhlet Extractors- 5 position 

 
  1 -  Questron Vulcan 84 AutoBlock Digester 

 
  5 - 

 
  

Environmental Express HotBlocks Digesters, 54 Position 
 

  1 - Milestone Ethos UP Microwave Digester 
   1 -  IEC Centra-8 Centrifuge 

 
  3 -  Tekmar TM600-2 Dual Horn Sonic Disruptors 
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  6 -  
 
 1 - 

Mettler  PB802S/PB1502S/PB3002 Balances 
 
Mettler Analytical AE240 Balance 
 

  1 -  PlasLabs 863-CG Dessicator 
 

  1 -  Blue M DC336F Oven 
 

  1 -  VWR 1300U Oven 
 

  1 -  GCA/Precision Scientific Gravity Convection Oven 
 

  2 -  GlasCol 3D Separatory Funnel Shaker, 8 position 
 

  1 -  GlasCol 3D Separatory Funnel Shaker, 4 position 
 

 
 
Wet Lab 1 -  Lachat Quikchem 8000 Dual Channel Wet Chem 

Autoanalyzer with 360 Position Autosampler. 
 

  2 -  Lachat Quikchem 8500 Four Channel Wet Chem 
Autoanalyzer with 360 Position Autosampler. 
 

  1 -  HACH DR5000 Spectrophotometer 
 

  1 -  Pall Cascada Ultra Pure DI Water Systems 
 

  2 -  YSI 33 Salinity, Conductance, Turbidity Meter 
 

  3 -  VWR 2020 BOD Incubators, High Volume 
 

  3 -  VWR 2030 BOD Incubators, High Volume 
 

  1 -  YSI 52 Oxygen Meter (BOD) 
 

  1 -  VWR 8000 pH meter 
 

  4 -  Precision Scientific Pensky-Martens Flash Point Testers 
 

  1 -  Labline DuoVac 1520 Vacuum Drying Oven 
 

  1 -  Beckman φ 12 Meter (Fluoride/Chloride) 
 

  1 -  Orion 162 Conductivity Meter 
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  1 -  Man-Tech GX271 Liquid Handler (pH, Alkalinity, 

Conductivity, Turbidity) 
 

  2 -  Mettler XS-104 Analytical Electronic Balance 
 

  1 -  Mettler PB5001-5 Analytical Electronic Balance 
 

 3 -  LabCrest Midi Distillation Systems, 10 position 
 

  3 -  AIM 500 Automated Block Digestors, 28 position 
 

  1 -  Dionex DX120 Ion Chromatograph with Autosampler 
 

  1 -  Dionex ICS2000 Ion Chromatograph with Autosampler 
 

  2 -  Beckman DU640 Spectrophotometer 
 

  1 -  Thermolyne 48000 Furnace 
 

  1 -  Thermolyne 1300 Furnace 
 

  1 -  Hach COD reactor, 25 position 
 

  2 -  Horizon SpeedVap II 9000 Solvent Evaporation System 
 

  1 -  Hach 2100AN Turbidimeter 
 

  1 -  VWR 750HT Ultrasonic Cleaner 
 

  1 -  GlasCol 3D Separatory Funnel Shaker, 8 position 
 

  1 -  CAI SmartBlock 226 COD Digester, 100 position 
 

  1 -  Hydro System Reverse Osmosis 500 gallon water system 
 

 
 
Microbiology 1 -  Baush & Lomb and Spencer Microscope 

 
  3 -  Precision Coliform Incubator Water baths 

 
  2 -  VWR Bacteriological Incubators 

 
  1 -  Market Forge Sterilmatic Autoclave 
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  1 -  Vacuum Filtration System, 3 position 

 
  1 -  Fisher Scientific Isotemp Bacteriological Incubator 

 
  1 -  Thermo Scientific Heratherm  Bacteriological Incubator 

 
  1 -  Reihert-Juns Quebec Darkfield Colony Counter 

 
  1 -  Spectroline EA-160 UV light (366 nm) 

 
  1 -  American UV Company UV box (254 nm) 

 
  2 -  IDEXX Quanti-Tray Sealer 
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PHOENIX ENVIRONMENTAL LABORATORIES, INC. 
           
                      GENERAL INFORMATION & CONDITIONS 
 
 
HOURS OF OPERATION/PRIOR NOTIFICATION 
 
Hours of Operation: Sample receiving hours are 7:00 a.m. to 7:00 p.m. Monday through Friday; 
and 9:00 a.m. to 1:00 p.m. on Saturdays. Laboratory operation hours are 6:00 a.m. to 11:00 p.m. 
Monday through Friday and a limited Saturday schedule. Prior notification is required for 
delivery of emergency samples. 
 
SAMPLE PICKUP 
 
Phoenix Environmental Laboratories, Inc. offers courier service throughout our service area of 
Connecticut, New York, Massachusetts, Rhode Island, Vermont, Maine and New Hampshire. 
Pickups should be scheduled 24 hours in advance. Please contact Phoenix Client Services for 
sample pickup or emergency response. 
 
TURNAROUND TIMES 
 
Phoenix Environmental Laboratories, Inc. shall make its best effort at meeting all client specified 
turnaround times. Phoenix shall not however be liable for late delivery of services except as 
provided by written agreement prior to sample receipt. 
 
SURCHARGE FOR EXPEDITED WORK 
 
Normal turnaround is 5 working days. Results required in less than five working days are 
assessed a surcharge for accelerated turnaround. Please contact the Sales Department for 
available turnaround times and applicable charges. 
 
EXPEDITED WORK/RUSH PROJECTS 
 
A computer generated progress report or verbal results will be made available within the agreed 
time period with the written report available within (1) day following the progress report. Client 
requirements for "same day" written reports must be approved prior to sample delivery. 
 
DUE DATE 
 
Due date is defined as the date of analysis completion with verbal or computer generated sample 
progress reports results available "same day" for expedited rush work. Completed written reports 
are available by 5 p.m. the following day and are mailed first class, U.S. Postal Service. 
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SAMPLE RECEIPT 
 
Samples must be received at Phoenix before 3:00 p.m. to be considered as received on that day. 
Samples received after 3:00 p.m. shall be considered as having been received on the next 
working day for purposes of calculating turnaround time. Phoenix Environmental Laboratories, 
Inc. reserves the right to reject samples deemed unsuitable. 
 
SAMPLE HOLDING TIME/PRESERVATION 
 
Customers must deliver all samples to Phoenix within holding time or where short holding times 
are not required, a maximum of two days from sample collection. It is the client's responsibility 
to assure that all samples are preserved and delivered in accordance with published protocol. 
 
DOCUMENTATION 
 
All samples submitted to Phoenix Environmental Laboratories, Inc. must be accompanied with a 
completed Chain-of-Custody form. 
 
SAMPLE DISPOSAL/STORAGE 
 
Phoenix will responsibly dispose of most unused samples, while reserving the right to return 
unused samples to the client. Please consult our sample custodian at time of delivery for 
additional information. Sample storage will not extend past 30 days from final report date except 
by previous arrangement. 
 
SUBCONTRACTED SAMPLES 
 
A limited number of analysis such as radionuclides are subcontracted to licensed laboratories, 
which Phoenix maintains a contractual agreement. Subcontracted samples maybe subject to 
extended turnaround times. 
 
RECORD RETENTION 
 
Phoenix shall retain all pertinent records for a period of ten (10) years from sample receipt, 
except in the case of Lead and Copper testing, where records are retained for twelve (12) years. 
There may be a minimal charge for the retrieval of these records from archives, should a client 
request this service. 
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CERTIFICATIONS 
 
 
Phoenix Environmental Laboratories, Inc. participates, on an annual basis in many 
different certification and proficiency programs. Some states extend reciprocal 
certification to Phoenix Environmental Laboratories, Inc. 
 
Phoenix Environmental Laboratories Inc. holds certifications in the following states: 
 
Connecticut (Lab. Registration #PH-0618) 

Maine (Lab. Registration #CT-007) 

Massachusetts (Lab. Registration #MA-CT007) 

New Hampshire (Lab. Registration #2136 and #2058) 

New York / NELAC (Lab. Registration #11301) 

New Jersey (Lab. Registration #CT003) 

Rhode Island (Lab. Registration #63) 

Vermont (Lab. Registration #VT11301) 

Pennsylvania (Lab. Registration #68-03530) 

Utah (Lab. Registration #CT00007) 
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Phoenix Environmental Laboratory Staff
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Kathleen M. Cressia                  Laboratory Director Greg Lawrence

QA/QC Director Assistant Laboratory Director

Client Services Organic Department Metals Department Sample Preparation Microbiology Classical
Department Department Department Chemistry
Bobbi Aloisa Raman Makol Emily Kolominski Dina Montagna Kathleen Cressia Eric Geyer

Vice President/Manager GC/MS Team Leader ICP Analyst Day Team Leader Micro Lab Director Team Leader

Linda Chapman Keith Aloisa Richard Schweitzer Mary Gotlibowski Rashmi Makol Greg Danielewski
Client Services Rep. GC/MS Team Leader AA Analyst Analyst Micro Team Leader Analyst

Loreen Fay Harry Mullin Cynthia Pearce Lisa Luchini Kandi Della Bella Kandi Della Bella
Client Services Rep. GC/MS Lead Analyst ICP-MS Analyst Analyst Analyst Analyst

Deb Lawrie Jeffrey Bucko Tina Hall Juliannie Cerda Roopesh Motiram William McKernan
Client Services Rep. GC Analyst Analyst Analyst Analyst Analyst

Shannon Wilhelm Adam Werner Megan Macomber Matt Fijolek
Lims GC Analyst Analyst Analyst

Lori Bailey Carol Wohlmuth Tara Banning Jean Rawling
Lims GC Analyst Team Leader / Lims Analyst

Monica Pellerin Jane Li Anvarhusen Sheikh Brian Sheriden
Sample Custodian GC/MS Analyst Organic Dept (cont'd) Analyst Prep Lab (cont'd) Analyst

 
Christine Paradise Michael Hahn Saadia Chudary Jamie Duff Brad Foster Dustin Harrison

Lims GC/MS Analyst GC Assistant Analyst Prep Assistant Analyst

Sarah Bell Ashraf Sheikh Mary Tran James Karabetsos Danielle Regan Robert Reynolds
Client Services Rep. GC/MS Assistant GC Assistant Analyst Analyst Analyst

Lisa Arnold Madiha Naz Matt Richard Christina Nieves Namir Furlow Kristina Hagelin
Client Services Assistant GC/MS Assistant GC/MS Assistant Analyst Prep Assistant Analyst

Taylor Farnsworth Caleb Githinji Cole Clark Gregory Mercier Kevin Kelman
Sample Custodian GC/MS Assistant GC/MS Assistant Analyst Analyst

Krystal Bunce Amanda Campelli Dez Melo Michael Tran
Sample Custodian GC/MS Assistant Analyst Analyst

Audrey Ozga Rowena Wagner Kristi Herith
GC/MS Assistant Analyst Analyst

Lauren Muirhead April Pasquale
GC/MS Assistant Analyst

Michael Cottle
Analyst
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Sampling

101.0 Drinking Water Sampling Procedure  3 (12/3/09) 4 10/28/2015
102.5035 Soil Prep for VOA 8260 2 (6/11/12) 2.1 10/25/2016
103.0 Sample Acceptance Policy 1 1 (10/21/08) 2 2/16/2015
104.Temp Temperature 0 (4/19/05) 1 6/6/2007
105.5030 Water Prep for VOA 8260 1 (7/25/13) 1.1 10/20/2016
121.0 Sample Container Preservation 1 8 (10/9/12) 8.1 3/18/2015

Sample Preparation

203.SONC Sonication Extractions 10 (10/27/14) 10.1 3/15/2018  
204.552.2 Haloacetic Acids 8 (11/4/14) 8.1 1/20/2017
205.TMD.DISS Metals Digestion-Dissolved 5.2 (3/16/17) 5.3 7/26/2017
206.paint filter Paint filter free liquids test 1 (12/12/11) 2 6/21/2012 MDB
208.EPH Extractable Petroleum Hydrocarbons 5 (11/30/06) 6 2/15/2013
213.sep508 Separatory extraction PCB 508 3.2 (6/20/16) 3.3 1/12/2018
214.515.3 Herbicide Ext of Drinking Water 5 (12/2/13) 5.1 3/21/2017  
217.Sep Herb Herbicide ext by methylation 4.1 (1/21/15) 4.2 3/21/2017  
219.TMD.dw Metals Digestion Drinking Water 6 (12/27/16) 6.1 7/27/2017
220.Form Formaldehyde 2 (10/17/13) 3 3/26/2014
224.TMD.wm Metals Digestion Wastewater Matrix 9.2 (4/23/15) 10 1/4/2017
226.wastedilutions Waste dilutions for oil matrix 4.1 (2/13/15) 4.2 4/22/2015
231.TMD.sm Metals Digestion in Soils/Wastes 6.1 (4/22/15) 6.2 7/28/2017
234.%sol % Solids 1 (3/22/00) 2 4/11/2006
235.ASE-SM Soil Extraction by PFE 9.1 (4/16/15) 9.2 1/25/2017
236.HGSM Mercury digestion (soil matrix) 3.1 (1/13/15) 3.2 3/22/2017
237.HGWM Mercury digestion (water matrix) 5 (4/23/14) 5.1 3/22/2017
238.TMD.3051A Microwave digestion metals SM/Oils 2.3 (1/27/16) 2.4 2/26/2016
239.sepext Separatory extractions (water matrix) 6.1 (12/10/15) 6.2 1/25/2017
240.liq/liq Continuous liquid-liquid extraction 11 (3/5/12) 12 10/21/2014 MDB
242.TCLP Toxicity Characteristic Leaching 1.1 (12/4/14) 1.2 4/3/2015
243.SPLP Synthetic Precipitation Leaching 0 (11/15/01) 1 1/21/2010  
245.SepSIM Separatory extraction WM SIM 0 (11/29/2004) 1 1/11/2006
246.sox Wipes Soxhlet extraction of wipes 3 (11/12/13) 3.1 1/25/2017
247.Soncherb Sonication Ext for Herbicides 4 (11/5/10) 5 2/1/2012 MDB
249.Sonc tune Ultrasonic Probe Tune 0 (4/1/05) 1 8/1/2007
250.ASE care ASE cell cleaning procedure 3 (6/9/14) 4 12/31/2014
251.Soxhlet Soxhlet Extraction procedure 4 (11/12/13) 4.1 11/17/2016
253.Baking Chem Baking Chemicals O 7/7/2008
255.ASE-SM SV-SIM Semivolatiles in Soil by SIM O (3/19/09) 1 2/23/2017
258.ZHE Clean ZHE Cleaning Procedure 1 O 1/3/2011
259.PUFsoxhlet Soxhlet Extraction for PCB Air-PUF 1 (8/19/11) 2 11/12/2013
260.HgDW Mercury digestion (drinking water) O (8/11/15) 1 3/22/2017
261.525.3 Preparatory SPE 525.3 1 (1/14/16) 1.1 7/14/2016
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Wet Chemistry

301.IC.DX120 Ion Chromatography DX120 5.2 (12/15/16) 5.3 4/27/2017
302.Lachat Lachat Autoanalyzer 3 (1/26/05) 4 3/12/2007
303.2310B Acidity 1.1 (12/18/14) 1.2 3/7/2018  
304.4500NH3 G Ammonia/TKN 8.3 (4/20/17) 8.4 7/26/2017
305.2320B Alkalinity 6 (6/11/07) 6.1 3/12/2018  
306.5210B BOD/cBOD 8.4 (6/6/17) 8.5 1/29/2018
307.4500CL G Chlorine 2 (3/16/00) 3 9/9/2009
308.2510 B Conductivity 5 (6/21/12) 5.1 3/12/2018
309.335.4/4500CN Cyanide-Total, Amenable & Free 10 (4/25/13) 10.1 2/3/2015
310.2120 B Color 4 (2/5/15) 4.1 3/22/2018
311.5220 D COD 4 (7/19/12) 4.1 3/12/2018
312.4500 O G DO electrode 2 (9/8/09) 2.1 1/29/2018
313.1010 Flashpoint 3 (7/13/09) 4 8/2/2012
314.3500 Cr B Hexavalent Chromium WM 4.2 (3/31/15) 4.3 3/14/2018
315.3060A Hexavalent Chromium SM 7 (7/24/14) 7.1 5/5/2017
316.5540 C MBAS 2.1 (12/19/14) 2.2 3/14/2018
317.2150 B Odor 5 (11/13/12) 6 9/20/2013
318.1664 Oil & Grease 8 (1/29/14) 8.1 7/29/2016
319.SM4500H+B pH and Corrosivity 5.1 (1/17/17) 5.2 3/15/2018
320.420/9066 Phenols 5 (5/10/12) 5.1 2/3/2015
321.4500P E Phosphorus 5.1 (10/4/16) 5.2 3/15/2018
322.React Reactivity 2 (9/10/09) 2.1 9/30/2016
323.2540 C Solids, Dissolved (TDS) 3 (11/10/09) 3.1 3/22/2018
324.2540 D Solids, Suspended (TSS) 5 (1/15/14) 5.1 3/22/2018
325.2540 B Solids, Total (TS) 3 (1/15/10) 3.1 3/22/2018
326.9030 Sulfide, Total (distil followed by Titr.) 2 (5/10/12) 2.1 1/12/2017
330.2130 B Turbidity (NTU) 3 (12/27/06) 3.1 3/16/2018
331.2540E Solids, Fixed & Volatile (FS/VS) 2 (12/1/14) 2.1 3/22/2018
332.2350B Chlorine Demand 1 (4/5/99) 2 3/22/2000
336.353.2 Nitrate by Lachat 3.2 (5/10/17) 3.3 6/9/2017
339.377.1 Sulfite O (5/5/00) 1 9/7/2016
340.2520 B Salinity 1 (7/1/03) 2 3/22/2006
341.SO4grav Sulfate, gravimetric 1 (4/5/99) 2 4/2/2001
343.4500-S2 D Sulfide, Total (colormetric) 5 (5/10/12) 6 4/1/2015
344.TOCSM TOC soil (sm) 1 (3/15/05) 2 4/8/2011
345.Fl2 Fluoride by electrode 3.1 (2/4/15) 3.2 3/16/2018
346.4500Cl-E Chloride Automated Ferricyanide 3 (2/28/07) 3.1 3/16/2018
347.VFA Volatile Fatty Acids 1 (1/13/03) 2 10/4/2011
352.CO2 Free Carbon Dioxide O 11/30/2005
353.AVS/SEM Acid Volatile Sulfide/SEM metals O 11/6/2004
354.cyanate Cyanate by NH3 probe 1 2/16/2007
355.OP Lachat Orthophosphate Lachat 1 (2/23/07) 1.1 3/16/2018
356.5910B UV-254 2 (5/20/09) 3 5/12/2012
357.2540F Settleable Solids O (6/21/07) 1 3/21/2018
358.MetalsDW Phoenix Metals DW procedure O (8/14/07) 1 4/26/2013
359.4500CN WAD Weak & Dissociable Cyanide O 10/31/2007
360.PCT PC Titrator (pH, Alk, Cond, Turb) 2 (6/21/12) 2.1 3/7/2018
361.SpecGrav Specific Gravity O 5/11/2011
362.9071B Oil & Grease in Soil / Solids O (12/15/14) 1 4/7/2015
363.5310B TOC Lotix by 5310B O (4/18/17) 1 3/21/2018
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Bacteria

401.E.Coli MF E.coli MF 7 (3/18/09) 7.1 2/14/2017
403.9222D Fecal coliform MF 5.3 (5/2/17) 5.4 9/20/2017
406.9215B Heterotrophic Plate Count 8 (6/28/12) 8.1 7/26/2017
407.9223B Total coliform DW by Colilert 7 (4/27/12) 7.1 2/14/2017
408.9222B Total coliform MF 8.1 (2/1/17) 8.2 4/27/2017
410.TColiQ/EColiQ Total coliform Colilert MPN O (3/11/09 1 7/20/2012
411.Enterolert Enterococcus MPN 1 (8/25/14) 1.1 1/23/2015
412.FecalQ Fecal coliform Colilert MPN O (2/2/17) 1 9/27/2017
450 Disposal of sample cultures 3 (5/14/07) 4 5/6/2009
451 Cleaning of UV equipment 0 (6/21/01) 1 3/20/2009
452 Autoclave sterility check 5 (3/26/12) 5.1 3/23/2017  
454 Air Monitoring 0 (6/25/01) 1 5/8/2009
457 UV Box Check 1 (5/14/07) 2 5/6/2009
458 InHouse DI Water Monitoring O (12/28/09) 1 2/18/2016

Metals

501 Metals by GFAA 6.2 (11/13/15) 6.3 3/23/2018  
503 Mercury by CV 8 (4/25/13) 8.1 7/30/2015
506 Metals by ICP 1.2 (3/15/16) 1.3 5/18/2016
507 Hardness by Calculation 2 (12/20/07) 3 2/18/2016
508 Metals by ICP-MS 1.1 (12/13/16) 1.2 4/19/2017

Organic Instrumentation

601.8270/625.1 SVOA by GC/MS 12.2 (1/6/16) 12.3 12/12/2017
602.624.1 VOA by GC/MS 8.1 (4/21/15) 9 11/17/2017
603.552.2 Haloacetic Acids 7 (11/4/14) 8 2/17/2015
605.CTETPH CT ETPH by GC/FID 5 (10/22/14) 5.1 1/19/2016
611.504/8011 EDB, DBCP 8.3 (1/6/16) 8.4 5/15/2017
613.508 PCB in drinking water 5.1 (5/10/16) 5.2 1/12/2018
614.515.3 Herbicide in drinking water 9 (10/22/14) 9.1 3/8/2017
617.531.2 Carbamates by HPLC 5.1 (7/30/15) 5.2 3/22/2017  
619.EPH EPH by GC/MS 2 (11/30/06) 3 4/11/2011
620.VPH VPH by GC/MS 3 (11/2/09) 4 4/26/2011
621.8081 PESTS by GC 6.5 (2/23/18) 6.6 3/14/2018
622.8082 PCB by GC 10.3 (4/20/17) 10.4 12/7/2017
626.8141 OP Pesticides 2 (8/6/13) 2.1 11/13/2014
627.8151 Herbicides 8 (10/22/14) 8.1 10/28/2016
630.680 PCB's by 680 4.1 (1/6/16) 4.2 2/7/2017
633.Glycol Glycols 4.2 (2/16/17) 4.3 5/16/2017
634.DRO Diesel Range Organics 5 (10/22/14) 5.1 2/4/2015
635.GRO Gasoline Range Organics 5.1 (2/5/15) 6 9/29/2016
640.NJ TPH NJ QAM-025 O (7/2/07) 1 6/26/2015
642.FORM Formaldehyde HPLC 3 (3/26/14) 3.1 3/20/2017
643.Alcohol Alcohols FID headspace 4 (7/25/13) 4.1 5/3/2016
644.SV-SIM SVOA by Selective Ion Monitoring 3 (11/3/14) 3.1 2/2/2016
645.TO14-15 VOCs in Air 5.1 (3/17/17) 5.2 7/12/2017
646.1,4-dioxane 1,4-Dioxane 2.2 (11/21/16) 2.3 2/23/2017
647.NJLLTO-15 NJ Low Level TO-15 Air 3 (1/4/13) 4 3/11/2013
651.524.2 Volatiles in DW by 524.2 5mL 3 (MDB 2/3/15) 3.1 3/10/2017  
652.NJEPH New Jersey EPH 1.1 (7/12/17) 1.2 8/3/2017
653.8260C VOA by GC/MS 2.1 (10/19/16) 2.2 2/23/2017
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654.549.2 Diquat & Paraquat 1 (3/17/15) 1.1 3/24/2017
655.547 Glyphosate by 547 1 (1/8/16) 1.1 3/20/2017
656.525.3 525.3 1.2 (9/6/16) 1.3 3/21/2017
657.Fluridone Fluridone by 525.3 O 10/24/2017
658.608.PEST Pesticides by 608.3 O 11/3/2017
659.608.PCB PBC by 608.3 O 11/3/2017

General

701 Glassware Cleaning 1 (2/19/99) 2 8/17/2011
702 Laboratory Nonconformance 1 (7/23/99) 2 12/5/2012
703 General Waste Disposal 1(7/7/04) 2 12/3/2009
704 Final Report Review  1 (2/13/01) 2 12/6/2012
705 Significant Figures and Rounding  1 9/11/2000
706 Eliminating Transcription/Calc Errors  O 11/20/2002
707 Transmission of Test Results  O 1/4/2002
708 Avoid Deterioration/Damage  O 1/4/2002
709 Raw Data Review  1 12/9/2002
710 Sample Log-in 1 (2/12/01) 2 8/24/2012
711 Purchasing O 1/24/2005
712 Decon sampling equipment O 12/15/2006
713 SOP update procedure O (4/4/11) 1  11/4/2014
714 Manual Integration Policy 1.1 (3/23/16) 1.2 5/11/2017
715 Stocks & Standards Tracking DRAFT
716 Exceedance Notifications O 1/12/2017
717 Data Integrity Plan O 5/10/2017

Safety

801 Employee Right to Know 1 1 (8/21/00) 2 12/8/2009
802 Emergency Evacuation Plan 1 1 6/10/2004
803 Laboratory Hood 1 1 8/22/2000
804 Safety Committee 1 1 (8/22/00) 2 7/9/2003
805 Hazardous Chemical Procedures 1 1 1/8/2003
806 Laboratory Safety Equipment 1 1 (7/7/04) 2 6/2/2006
807 Chemical Hygeine Plan 1 2 (2/11/10) 3 3/25/2013
808 Spill Control Procedures Draft
809 First Aid Procedures 1 1 9/13/2000
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Laboratory Standard Operating Procedures (L-1 though L-38)



SOP L-1 

Determination of Volatile Organics 
using GC/MS System



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 1 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 
Lab Manager: Doug Yargeau 

 
QA Officer: Robert Treggiari 

 
TITLE: DETERMINATION OF VOLATILE ORGANICS USING GC/MS SYSTEM 
 
TEST METHOD REFERENCE: SW846 8260B, Rev. 2, December 1996   
 
REVISED SECTIONS: 1.1, 2.1, 2.6, 6.1.2, 7.1.1, 7.2.1, 7.2.2, 7.3.1, 7.5.4, 7.5.5, 8.1.1 (added sections), 8.3.1, 

8.3.2.1, 8.5.3, 10.1.1, 10.1.6.4, 10.1.8.3, 10.2.6.3, 10.2.6.4, 10.2.6.4.1, removed 11.6.7, 
revised 11.7.5 

 
1.0 SCOPE & APPLICATION 
 

1.1 The following method describes the analytical procedures which are utilized by Accutest to acquire 
samples for the analysis of volatile organic compounds.   Refer to Tables 7 - 9 or use the Compound 
List function in LIMS to view the compounds analyzed by this method.   Additional compounds may be 
appended to the SOP. 

 
1.2 This analytical method is designed for nearly all types of samples, regardless of water content, 

including groundwater, aqueous sludges, oily waste, sediments, and soils.   
 

1.3 The purgeable organics can be quantitated by Gas Chromatograph/Mass Spectrometer (GC/MS) 
following purge and trap utilizing the internal standard technique.  

 
1.4 The Reporting (RL) is based on the lowest calibration standard. RL'S may vary depending on matrix 

difficulties and sample volumes or weight and percent moisture.  Additionally, RL’s will vary between 
some compounds.  

 
2.0 SUMMARY 
 

2.1 This method is performed in accordance with EPA methodologies 5030B (purge and trap), from SW-
846, 3rd edition, and method 5035A Revision 1, July 2012. 

 
2.2 An inert gas is bubbled through a 5 ml sample contained in a specifically designed purging chamber at 

ambient temperature. The purgeables are efficiently transferred from the aqueous phase to the vapor 
phase.  The vapor is swept through a sorbent column where the purgeables are trapped. After purging 
is completed, the sorbent column is heated and back flushed with the inert gas to desorb the 
purgeables onto a gas chromatographic (GC) column. 

 
2.3 The volatile compounds are separated by the temperature programmed GC column and detected using 

a mass spectrometer, which is used to provide both qualitative and quantitative information. 
 

2.4 The peaks detected are qualitated by comparison to characteristic ions and retention times specific to 
the known target list of compounds. 
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2.5 Once identified the compound is quantitated by internal standard technique with an average response 
factor generated from a calibration curve containing a minimum of five points. . Additional points may 
be added to meet client requirements. 

 
2.6 Additional unknown peaks with a response > 10 % of the closest internal standard may be processed 

through a library search with comparison to a data base of approximately 200,000 spectra.  An 
estimated concentration is quantitated by assuming a response factor of 1. 

 
 
3.0 METHOD DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 
40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs.  Refer to the MDL SOP (MQA245) for additional detail of procedures.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

the LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL 
studies are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  
Electronic MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 
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4.4 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
4.5 CONDITIONING BLANK – defined as any matrix blank analyzed on instrumentation prior to any 

analytical quality control or samples.  This blank is used to condition the instrumentation, normally 
as the first analysis of any day, such that all internal standard or surrogate lines, trap or any other 
portions of the sample pathway are conditioned prior to analysis. 

 
4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 

of the analytical system. 
 

4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
 
4.13 INSTRUMENT BLANK – defined as any matrix blank analyzed on instrumentation usually prior to 

any analytical quality control or samples.  This blank is used to condition the instrumentation, 
normally as the first analysis of any day or in the event instrumentation has sat idle for an extended 
period, such that all internal standard or surrogate lines, trap or any other portions of the sample 
pathway are conditioned prior to analysis.  Instrument blanks may also be analyzed following 
calibration check samples if carry over from associated levels is to be expected.  If these levels do 
contribute to carry over, samples with similar levels would also have an instrument blank following 
analysis.  

 
4.14 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 

within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 
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4.15 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.16 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.17 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.18 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.19 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.20 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.21 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.22 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.23 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 
Environmental Protection (MA DEP) program which deals with environmental cleanups within the 
state.  For the purposes of this SOP MCP specifically refers to data quality and reporting guidelines 
established under the MCP Data Enhancement Program.   

 
4.24 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 

standards (or SMCs for VOA), that is carried throughout the entire analytical procedure.  The 
method blank is used to define the level of laboratory, background, and reagent contamination. 

 
4.25 METHANOL PRESERVATION DILUTION EFFECT – target analyte concentrations in solid samples 

preserved with methanol are subject to a systematic negative bias if the potential increase of the 
total solvent volume during the methanol extraction process is not considered.  This increase in 
extraction solvent volume is a direct result of the solubility of the entrained sample moisture (water) 
in the methanol.  The total solvent volume is the additive sum of the volume of methanol and the 
entrained sample moisture that partitions into the methanol during extraction.  The volume of water 
partitioned is estimated from the percent moisture determination (and the assumption that 1 g of 
water occupies a volume of 1 ml).  This is a conservative correction regarding calculated VOC 
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concentrations because some fraction of the samples percent moisture may not partition into the 
methanol, due to various physiochemical binding forces.  The total solvent/water volume (Vm) is 
calculation using the equation described in section 10.4.7.   The potential for under reporting VOC 
concentrations is more pronounced the greater the percent moisture content of the sample.  

 
4.26 PERCENT DIFFERENCE (%D) - As used in this SOW and elsewhere to compare two values, the 

percent difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 

 
4.27 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 

by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.28 PURGE AND TRAP (DEVICE) - analytical technique (device) used to isolate volatile (purgeable) 

organics by stripping the compounds from water or soil by a stream of inert gas, trapping the 
compounds on an adsorbent such as a porous polymer trap, and thermally desorbing the trapped 
compounds onto the gas chromatographic column. 

 
4.29 PURGEABLES - volatile compounds. 

 
4.30 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.31 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.32 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 

C
C x 

A
A  =  RRF

x

is

is

x  
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4.33 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 
standard (such as an internal standard). 

 
 

Where, 
 

RTc = Retention time for the volatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.34 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.35 SOIL - used herein synonymously with soil/sediment and sediment. 

 
4.36 SURROGATES (Surrogate Standard) – for volatiles, semivolatiles and pesticides/Aroclors, 

compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used 
to evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.37 TWELVE-HOUR TIME PERIOD - the twelve (12) hour time period for GC/MS system instrument 

performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.38 VOLATILE COMPOUNDS - compounds amenable to analysis by the purge and trap technique.  

Used synonymously with purgeable compounds. 
 

4.39 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 
identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.40 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 

RT
RT = RRT

is

c  
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4.41 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 
concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method.    

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Collection and Preservation 
 

6.1.1 Soil/Sediment:  Refer to SOP MSM207 (Collection and Preservation of Solid Samples for 
Volatile Organics Analysis by SW846 5035A Methodology).   

 
6.1.2 Aqueous:  Samples are collected in certified pre-cleaned 40 ml VOA vials equipped with a 

Teflon-lined silicone septum cap.   Samples must be preserved with 1: 1 HCL to a pH of < 
2.  The pH of the sample is checked using wide-range pH paper after the sample is 
analyzed.  A clean Pasteur pipette is used to obtain a small aliquot of the sample, and it is 
applied to the wide-range pH paper.  The pH is noted in the analysis log.   If the sample is 
not properly preserved, this information must be communicated to the client.  This is done 
by making a notation in the instrumentation logbook and notification to a supervisor.  Water 
samples must be checked for headspace.  The client must be notified of any samples 
exhibiting headspace greater than “pea size” (>6mm).   The client must provide permission 
to analyze any samples with headspace greater than “pea-size”, and this permission must 
be documented with the project.   

 
6.1.3 Chemical preservation may be inappropriate for highly reactive compounds, e.g., 

styrene, vinyl chloride, 2-chloroethyl vinyl ether, acrylamide, etc., since it may accelerate 
loss by polymerization or other rapid chemical reaction.  Samples which contain, or may be 
suspected to contain, these analytes should not be preserved and must be analyzed within 
7 days. 

 
6.1.4 Volatile samples must be protected from light and stored segregated from samples for 

other analyses at a temperature of 4°C ±  2°C from the time of receipt to analysis.  
 

6.2 Hold Time:  HCL preserved samples must be analyzed within 14 days of sampling.       
 

7.0 APPARATUS & MATERIALS 
 

7.1 SYRINGE 
 

7.1.1 10, 25, 50, 100, 500 and 1000 ul graduated syringes, manually held (Hamilton or equiv.). 
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7.1.2 5 ml glass gas tight syringes with Luerlok end, if applicable to the purging device. 

 
7.2 BALANCE 

 
7.2.1 Top loading balance capable of weighing 0.001 gram. 
 
7.2.2 Analytical balance capable of weighing 0.0001 gram. 
 

7.3 PURGE AND TRAP DEVICES 
 

7.3.1 Tekmar, Solatek 72, Velocity XPT, Aquatek 70 and O.I. Analytical 4552, 4560, 4660 (Eclipse), 
and 4551A are used for purging, trapping and desorbing the sample into GC column. 

 
7.3.2 The sample purge vessel must be designed to accept 5 ml samples with a water column at 

least 3 cm deep. 
 

7.3.3 The trap must be at least 25 cm long and have an inside diameter of at least 0.105 inch. The 
trap must be packed to contain the following absorbents (3-ring): 

 
7.3.3.1 2,6-Diphenylene oxide polymer. 
7.3.3.2 Silica gel. 
7.3.3.3 Charcoal packing. 
7.3.3.4 Or equivalent 

 
7.3.4 The trap should be conditioned according to manufacturer specifications by back flushing with 

a Helium gas flow of at least 20 ml/min prior to use. 
 

7.3.5 The desorber should be capable of rapidly heating the trap to 180°C for desorption. 
 

7.3.6 O.I. 4552 and Solatek 72 are equipped with sample heater for analyzing low-level soils. 
 

7.4 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 
 

7.4.1 Gas Chromatograph. 
 

7.4.1.1 An analytical system, complete with a temperature programmable gas chromatograph 
and all required accessories including syringes, analytical columns, and gases. 

 
7.4.2 Column. 

 
7.4.2.1 For 5890: 75 m x 0.53 mm I.D., 3 um film DB-624; J&W Scientific. Or equivalent.                   

For 6890: 60 m x 0.25 mm I.D., 1.4 um film DB-VRX; J&W Scientific. Or equivalent. 
 

7.4.3 Mass Spectrometer. 
 

7.4.3.1 Capable of scanning from 35-260 amu every second or less utilizing 70 volt (nominal) 
electron energy in the electron impact ionization mode. 
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7.4.3.2 Capable of producing a mass spectrum which meets all the criteria in Table 2 when 

injecting 50 ng of Bromofluorobenzene(BFB). 
 

7.5 DATA SYSTEM 
 

7.5.1 A computer system is interfaced to the mass spectrometer which allows the continuous 
acquisition and storage on machine readable media (disc) of all mass spectra obtained 
throughout the duration of the chromatographic program. 

 
7.5.2 The computer utilizes software which allows searching any GC/MS data file for target analytes 

which display specific fragmentation patterns. 
 

7.5.3 The Enviroquant data system is capable of quantitation using multipoint calibration and 
multipoint internal standards. 

 
7.5.4 The recent version of the NIST08 mass spectral library (200,000 compounds) is being used 

for non target peak tentative identification. 
 

7.5.5 Data is archived daily for long term storage. 
 

8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, date of 
expiration,  calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.   Vendors typically used by Accutest include Fisher Scientific, VWR, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
8.1 Solvent 

 
8.1.1 Methanol:  
 
  8.1.1.1 Reagent Grade or equivalent for rinsing purposes 
 
  8.1.1.2 Purge and Trap grade for analysis and dilution purposes. 
 
  8.1.1.3 Methanol should be demonstrated to be free of analytical background prior to use. 

 
8.2 Reagent water 
 

8.2.1 Reagent water is defined as water in which an interferant is not observed at the method 
detection limit of the parameters of interest. 
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8.2.1.1 Reagent water is generated by either passing tap water through a bed of approximately 
one pound of activated carbon or by using the water purification system at Accutest 
which is a series of deionizers and carbon cartridges. 

 
8.3 Stock standard solutions 

 
8.3.1  Commercially prepared standards used: 

 
   Calibration Standards: 
 

• Ethanol standard M-502A-R-10X @ 100,000 ug/ml 
 
• M-502A-R-10X  2.0 mg/ml 

• M-502B-10X @ 2.0 mg/ml 

• Cus-6580 Ultra 

• Cus-6581 Ultra 

 
   Spike standards (second source) 
 

• Ethanol standard @ 100,000 ug/ml 
 
• Cus-6580-ICV @ various conc. 

 
• Cus 6581-ICV @ various conc. 

 
• M-502-10X  

 
                                         
    Or equivalent standards. 
 

8.3.2 Stock standard solutions (except gases) must be replaced after 6 months or according to 
manufacturers’ expiration date if comparison with quality control check samples indicates a 
problem. 

 
8.3.2.1 The purgeable gases standard may need to be replaced weekly or sooner if 

comparison to quality control samples indicates a problem.   Purgeable gas standards 
may be kept longer than a week if acceptability can be documented by the calibration 
check standard.  Fresh standards should be prepared if %D exceeds 20%.   

 
8.3.2.2 Stock standard solutions should be stored according to manufacturer’s specifications.  

Opened ampules should be stored at -10°C  to -20°C except for acrolein/acrylonitrile 
(solution in water) – should be refrigerated at 4°C ± 2°C (or stored according to the 
manufacturer).   
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8.4 Internal Standard and Surrogate Solution. 
 

8.4.1 Four internal standards (see Table 3) are used that exhibit similar analytical behavior to the 
compounds of interest: 

 
   Internal Std: Ultra, Internal Standard Mixture # STM-341N; 2.0 mg/ml in methanol or 

equivalent; TBA-d9 ISTD Restek, 50,000 ug/ml or equivalent.  
 
   Surrogate: Ultra, Surrogate Standard Mixture # STM-330N; 2.0 mg/ml in methanol or 

equivalent.   Refer to section 8.3.2.2 for storage conditions.  
 

8.5 Working standards 
 

8.5.1 A 200 ug/ml working standard is used for the O.I. 4552 and 4551A autosamplers. A 1:10 
dilution of these standards may also be prepared to use in the 3 lowest calibration levels. 

                                                                                                                                                                  
                                   8.5.1.1 The blank spike and matrix spike solutions are prepared independently from the 

       calibration standards using a different vendor or lot number.  Note:  It is recommended 
       to use a different vendor – if unavailable verify that the source materials are from  
       separate lots.  

                                
8.5.2 See Table 10 for preparation of working standard. 

 
8.5.3     Working standard solutions in methanol should be stored at -10°C to -20°C.   

 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 
 

9.2 Impurities in the purge gas, organic compounds out-gassing from the plumbing ahead of the trap, and 
solvent vapors in the laboratory account for the majority of contamination problems.  The analytical 
system must be demonstrated to be free from contamination under the conditions of the analysis by 
running laboratory reagent blanks.  The use of non-TFE tubing, non-TFE thread sealants, or flow 
controllers with rubber components in the purging device should be avoided. 

 
9.3 Samples can be contaminated by diffusion of volatile organics (particularly methylene chloride and 

fluorocarbons) through the septum seal into the sample during shipment and storage. A field blank 
prepared from reagent water and carried through the sampling and handling protocol can serve as a 
check on such contamination. 

 
9.4 Contamination by carry-over can occur whenever high level and low level samples are sequentially 

analyzed.  Whenever an unusually concentrated sample is encountered, it should be followed by an 
analysis of reagent water to check for cross contamination. 

 
10.0 PROCEDURE 
 

10.1 CALIBRATION (See Section 10.1.6.4 before proceeding) 
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10.1.1 The calibration range covered by the standards is 0.5, 1, 2, 5, 25, 50, 100, 200, 400 ug/l.  The 
Analyte Reporting Limit (RL) can not be lower than the lowest calibration level utilized. 

 
10.1.2 The linear range covered by this calibration is 100 % of highest concentration standard (up to 

400 ug/L). 
 

10.1.3 For the O.I. autosamplers internal standards are added from a reservoir at a concentration of 
250 ug/ml.  For the Tekmar autosamplers internal and surrogate standards are added from a 
reservoir at a concentration of 125 ug/ml.  1 ul is added to the standard, sample or blank prior 
to analyses (O.I), and 2 ul is added to the standard, sample, or blank prior to analyses 
(Tekmar).  Surrogate standards are added to each calibration standard at the same level as 
corresponding target analytes. 

 
10.1.4 Each analyte is quantitatively determined by internal standard technique using the closest 

eluting internal standard and the corresponding area of the major ion. See Table 7. 
 

10.1.5 The Response Factor (RF) is defined in section 10.4.1. 
 

10.1.6 Initial calibration 
 
   The following criteria must be met for the initial calibration to be valid. 
 

10.1.6.1 The percent relative standard deviation (% RSD) (see section 10.4.2) of calibration 
check compound (CCC) (see Table 5) must be < 30 %. The % RSD should be < 15% 
for the rest of the compounds for quantitation versus an average response factor to 
take place. For compounds with % RSD > 15, linear regression or quadratic curve may 
be used provided the linear coefficient of determination is greater than or equal to 
0.990. A minimum of five calibration levels must be used for a linear regression and a 
minimum of six levels must be used for a Quadratic curve.  If either curve fit is used the 
low point of calibration (reporting limit) must be verified by recalculating the 
concentration of the low point versus the curve with an acceptance criteria of 70 – 
130% recovery.  If these criteria are not met, a higher RL which meets the acceptance 
criteria should be used. 

  
10.1.6.2 The minimum average response factor (RF) of the system performance check 

compound (SPCC) (see Table 5) is 0.300 (>0.10 for Bromoform and 0.10 for 
chloromethane and 1,1-Dichloroethane). 

 
10.1.6.3 Evaluation of retention times.  The relative retention time of each target analyte in each 

calibration standard should agree within 0.06 relative retention time units. 
 

10.1.6.4 Internal standard area response should not drift by more than a factor of 2 (50% - 
200%) as compared to the mid-level standard.  All standards run during the initial 
calibration must pass these criteria.   

 
10.1.6.5 The analyst is allowed to remove a low point or a high point on a curve to meet criteria.  

Middle points may not be removed unless there is clear evidence of some obvious error 
(such as a poor purge or an incorrect spike concentration) – and this must be confirmed 
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by a supervisor and documented in the instrument run logbook.   Removal of a low 
point to meet criteria will raise the reporting limit, while removal of a high point will lower 
the calibration range.  The minimum of 5 (or 6 points for quadratic) points must be 
maintained.  

 
10.1.6.6 The concentration of the calibration standard at the upper limit of the curve will be 

reduced if the instrument response indicates signs of detector saturation.  
 

10.1.6.7 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 
within the same tuning period as the initial calibration – and before sample analysis 
occurs. 

 
10.1.6.8 For Selective Ion Monitoring (SIM) analysis the initial calibration curve uses lower 

concentration calibration standards than normal analyses: 0.1, 0.5, 1.0, 5.0, 20, 50, and 
100 ppb (may vary).   Additionally, since SIM analysis is usually performed for a small 
number of compounds, the CCCs and SPCCs may not be analyzed and evaluated.  In 
this case the target compounds will be evaluated against RF acceptance criteria of a 
minimum of 0.05 and RSD acceptance criteria of less than 15%.  

 
10.1.7 Initial calibration verification (ICV) 

 
10.1.7.1 The initial calibration is verified for accuracy immediately following the last standard 

with a verification standard from a source independent of the calibration standards 
(either a lot or vendor different from the calibration standards – preferably a different 
vendor).   ICV acceptance criteria are the same for CCC and SPCC compounds as the 
calibration check acceptance criteria 10.1.8.3 and 10.1.8.4)  Acceptance criteria for 
non-CCC compounds is < 30%D.  However, up to 10% of the non-CCC compounds 
may exceed these criteria as long as the %D is < 50%.   

 
10.1.7.2 The SIM ICV is analyzed at a concentration of 5.0 ppb (may vary).    Acceptance 

criteria is < 30%D (evaluate CCC and SPCC compounds as previously described if 
analyzed). 

 
10.1.8 Calibration Check (CBCHK) 

 
10.1.8.1 A continuing calibration check standard at mid-level concentration (100 ug/ml) must be 

acquired every 12 hrs.  All continuing and initial calibration standards are prepared in 
volumetric flasks and transferred to 40 ml vials.   

 
10.1.8.2 The RF's generated for each parameter must be compared to the average RF in the 

Initial calibration for each analyte to determine the percent difference (% D) (see 
section 10.4.3). 

 
10.1.8.3 The minimum RF of check standard for SPCC compounds is 0.300.  For Bromoform 

>0.10,  for chloromethane and 1,1-Dichloromethane  0.10. 
 

10.1.8.4 The % D for CCC compounds must be less than or equal to 20. 
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10.1.8.5 The % D for non-CCC compounds must be less than or equal to 30.  Up to 10% of the 
non-CCC compounds may exceed 30% D as long as the %D is < 50%.   

 
10.1.8.6 If the above specified criteria are met, the continuing calibration is considered valid. 

 
10.1.8.7 If either of the criteria fails, corrective action must be performed. Standard data is 

evaluated to determine if an analytical system problem exists. If there is problem which 
does not require making major changes to the system, then those changes are made 
and the continuing calibration is re-analyzed. If a major problem exists or major 
changes need to be performed, then the Supervisor is notified for further instruction. 

 
10.1.8.8 If any of the internal standard areas change by a factor of two (- 50% to + 100%) from 

the last mid-point initial calibration standard, the analytical system must be inspected 
for malfunctions and corrections will be made, as appropriate. 

 
10.1.8.9 If the retention time for the Internal Standards changes by more than 30 seconds from 

the most recent mid-point initial calibration standard, the system must be inspected for 
malfunctions.  When corrections are made the sample must be reanalyzed. 

 
10.1.8.10 A calibration check may only be repeated once.  If the second analysis fails, a new  
       initial calibration must be performed.  In situations where the first check fails to meet  
             criteria, the instrument logbook should have clear documented notations as to what the  
             problem was and what corrective action was performed to enable the second analysis  
             to meet criteria. 

 
10.1.8.11 If the calibration verification is being performed using an autosampler for night batch  
     analysis, two vials of standard solution may be set up for analysis.  The second  
            standard must meet calibration check criteria.  The second check may be discarded  
      due  to poor purge or incorrect spike concentration – however, the first check must meet  
            criteria.  This scenario must be approved by the supervisor, and documented in the  
            instrument run logbook.  

 
10.1.8.12 The SIM calibration check is analyzed at a concentration of 5.0 ppb (may vary).     
       Acceptance criteria is < 30%D (evaluate CCC and SPCC compounds as previously  
            described if analyzed). 

 
10.2 ANALYSIS 

 
NOTE:  As a practice, Accutest will run an Instrument Blank, BFB/CCV standard (which is 
the same source as the calibration), BS/LCS (which is a source independent of the 
calibration), BSD/LCSD (depending on the samples and regulatory programs being analyzed 
during the particular sequence) instrument blank (occasionally analyzed if the analyst feels 
that the levels seen in a BS will carry over at greater than RL levels, if carry over is not 
suspected this will be omitted) and method blank.  If the instrument blank is analyzed, 
samples exhibiting similar levels of contamination would also be followed by an instrument 
blank. 
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The above practice can be varied depending on the client or regulatory protocols being 
analyzed.  MCP/RCP programs do allow for the LCS and CCV to be the same analytical 
analysis. 

 
10.2.1 Instrument conditions. 

 
10.2.1.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed 

as long as criteria of calibration are met. 
 
10.2.1.2 For SIM analysis, the Scan Parameters are changed.  Scanning windows are 

established in the instrument run method which uses a minimum of one target ion and 
one secondary ion for each target analyte.  Appropriate time is allowed for the elution of 
each peak of interest.   

 
10.2.2 Purge and Trap Conditions. 

 
10.2.2.1 Recommended instrument conditions are listed in Table 1.  

  
10.2.3 Procedure for the evaluation of the BFB tune. 
 
      NOTE:  It may be necessary at this step of the procedure to analyze a   

      conditioning blank (section 4.5) to condition the instrumentation prior to any analysis.   
      This step is usually necessary when instrumentation has been idle for a period of time. 

 
10.2.3.1 Every 12 hours, inject 2 µl (50 ng) of BFB solution directly on column. 

 
Note:  The BFB Tune may be performed either as a separate analysis or 
evaluated from the daily calibration or conditioning blank. 

 
10.2.3.2 The GC/MS system must be checked to verify acceptable performance criteria are 

achieved (see Table 2) for BFB. 
 

10.2.3.3 This performance test must be passed before any samples, blanks or standards are 
analyzed. 

 
10.2.3.4 If all the criteria are not achieved, the analyst must retune the mass spectrometer and 

repeat the test until all criteria are met. 
 

10.2.3.5 The injection time of the acceptable tune analysis, is considered the start of the 24 hour 
clock. 
 

       10.2.4.6 Three scans (the peak apex scan and the scans immediately preceding and  
        following the apex) are acquired and averaged. 

 
10.2.4.7 Background subtraction is required, and must be accomplished using a single scan  
       acquired within 20 scans of the elution of BFB.  The background  
       subtraction should be designed only to eliminate column bleed or instrument  
              background ions.  Do not subtract part of the BFB peak. 
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10.2.4.8 As a secondary procedure, an individual scan (the apex or the scans preceding or  
             following the apex) may be used.  Background subtraction must be used in the same  
             manner as the first approach.  

 
10.2.4 Daily calibration check 

 
10.2.4.1 See section  10.1.8 
 

10.2.5 Method blank (reagent water) 
 

10.2.5.1 An acceptable method blank must be analyzed for every 12 hour time period. 
 

10.2.5.2 For O.I. and Tekmar autosamplers, fill a clean 40 ml voa vial with deionized water. 
Replace Teflon lined cap being sure not to leave any air bubbles in vial. Analyze as per 
10.2. 

 
10.2.5.3 Surrogates must meet in-house acceptance limits (or other regulatory 

program/client QAPP limits as applicable). 
 

10.2.5.4 Evaluate the method blank for target compound contamination to the MDL.  If 
target compounds are detected in the method blank above ½ the RL, the source of 
contamination must be identified and corrective action must be taken (and 
documented in the run log) before continuing with sample analysis.   The method 
blank must be re-analyzed and evaluated before sample analysis can begin (must 
meet surrogate and contamination criteria).  Common laboratory contaminants such 
as acetone, methylene chloride, 2-butanone, and chloroform may not be present in 
the method blank greater than 5 times the RL.  

 
10.2.6 Sample analysis 

 
10.2.6.1 Rinse 5 ml syringes at least three times with organic-free water (reagent water). 

 
10.2.6.2 Establish dilution of sample in order to fall within the upper portion of the calibration 

range. 
 

10.2.6.2.1 From acquired sample data. 
10.2.6.2.2 From history program. 
10.2.6.2.3 Sample characteristics (appearance, sheen, etc.) 

 
10.2.6.3 Water sample 

 
10.2.6.3.1 Place 40 ml vial into appropriate position on autosampler. 
10.2.6.3.2 Check the sample pH after analysis is completed (refer to section 6.1.2).  
10.2.6.3.3 Record pH using 0-14 pH paper and record in logbook. 

 
10.2.6.4 Sediment/ soil sample 
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Low-level soil method (Requires separate initial and continuing calibrations) 
 
• Low level initial calibrations and calibration checks are prepared in pre-

prepared 5ml Deionized Water sample VOA vials. 
 

10.2.6.4.1 Low level soils are collected in the field preserved in sodium bisulfate or 5ml 
deionized water pre-prepared VOA vials according to method 5035A 
(Section 6.1.1).  If sample is not preserved – the analyst adds 5 mls of DI 
water to 5 g of sample (and a stir bar) in a 40 ml VOA vial.  Soil samples are 
generally purged on O.I. 4552 instrumentation.  Surrogates and IS are 
loaded onto the instrument (in vials) and automatically injected into the 
sample.  The samples are heated, stirred, and purged onto the trap. 

 
10.2.6.4.2 Alternately, accurately weigh approximately 5 g (or less) sample into clean 

40 ml VOA vial. 
 
10.2.6.4.3 Add 5 ml reagent water and 1 stir bar to VOA vial. 
 
10.2.6.4.4 Place vial into autosampler. 

 
Medium-level soil method  
 
• Medium level initial calibrations and calibration checks are prepared in water 

containing methanol equivalent to a 1:50 dilution.  
 
    The sample should be extracted in methanol if sample contains analytes above 

working calibration range or exhibits severe matrix interference. 
 

10..1.1.1 Weigh 10 g sample into VOA vial containing 10 ml methanol and seal 
with Teflon lined septum. 

 
10..1.1.2 Mix by hand shaking vigorously for 1 minute. 
 
10..1.1.3 Let settle. 
 
10..1.1.4 Aliquot proper amount of extract by using gas tight microsyringe. 
 
10..1.1.5 Add aliquoted sample (extract) to a 50 ml volumetric flask (filled to 

mark with DI water).  Cap and swirl gently (or invert gently 3 times) to 
mix.  

 
10.2.7.5 For medium-level soil analyses, add 5 ul of 50 ug/ml internal standard (I.S.) to 
syringe containing sample.  The concentration of each I.S. should be 50 ug/l without using 
any dilution factors. 

 
10.2.7.5.1 Fill a 40 ml voa vial with the diluted sample extract (no headspace) and place in 
autosampler. 
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10.2.7.5.2 For analysis of low-level soils, heat the sample vial to 40°C while purging and 
stirring the sample for 11 minutes with Helium.  Water samples are not heated.  Sample 
dry purge time is 2 minutes for both matrices. 

 
10.2.7.5.3 Desorb the sample for 1-4 minutes by rapidly heating the trap to 180°C while 
backflushing with Helium.   The desorb time should be set based on the trap 
manufacturer’s specification. 

 
10.2.7.5.4 Bake the trap for 12 minutes at 225°C or at the manufacturer’s specifications to 
remove any residual purgeable compounds. 

 
10.2.7.5.5 If the quantitation value for any analyte exceeds the working range of the 
GC/MS system, dilute the sample and re-analyze. 

 
   Note:  Internal standard and surrogate is added by the autosampler 
 
 

10.3 DATA INTERPRETATION 
 

10.3.1 Qualitative identification. 
 

10.3.1.1 The targeted compounds shall be identified by analyst with competent knowledge 
in the interpretation of mass spectra by comparison of the sample mass spectrum 
to the mass spectrum of a standard of the suspected compound.  The analyst or 
supervisor may use professional judgement to supercede identification criteria in 
certain cases (especially when evaluating low-level results). The criteria required 
for a positive identification are: 

 
10.3.1.2 The sample component must elute at the same relative retention time (RRT) as 

the daily standard.  Criteria are the RRT of sample component must be within ± 
0.06 RRT units of the standard. 

 
10.3.1.3 All ions present in the standard mass spectra at a relative intensity greater than 

10% (major abundant ion in the spectrum equals 100%) must be present in the 
sample spectrum. 

 
10.3.1.4 The relative intensities of these ions must agree within ± 30% between the daily 

standard and sample spectra.  (Example:  For an ion with an abundance of 50% in 
the standard spectra, the corresponding sample abundance must be between 20 
and 80%). 

 
10.3.2 Quantitative analysis. 

 
10.3.2.1 When a target compound has been identified, concentration (see section 10.4) will 

be based on the integrated area of the quantitation ion, normally the base peak 
(see Table 7). 

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 19 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

10.3.2.2 If the sample produces interference for the primary ion, use a secondary ion to 
quantitate (see Table 7).  This is characterized by an excessive background signal 
of the same ion which distorts the peak shape beyond a definitive integration.  
Also interference could severely inhibit the response of the internal standard ion. 
This secondary ion must also be used to generate new calibration response 
factors. 

 
10.3.3 Library search for tentatively identified compounds. 

 
10.3.3.1 If a library search is requested, the analyst should perform a forward library search 

of NBS mass spectral library to tentatively identify 15 non-reported compounds. 
 

10.3.3.2 Guidelines for making tentative identification are: 
 

10.3.3.2.1 These compounds should have a response greater than 10% of the 
nearest internal standard.  The response is obtained from the 
integration for peak area of the Total Ion Chromatogram (TIC). 

 
10.3.3.2.2 The search is to include a spectral printout of the 3 best library 

matches for a particular substance. The results are to be interpreted 
by analyst. 

 
10.3.3.2.3 Molecular ions present in the reference spectrum should be present 

in the sample spectrum. 
 

10.3.3.2.4 Relative intensities of major ions in the reference spectrum (ions > 
10% of the most abundant ion) should be present in the sample 
spectrum. 

 
10.3.3.2.5 The relative intensities the major ions should agree within ± 20%. 

 
10.3.3.2.6 Ions present in the sample spectrum but not in the reference 

spectrum should be reviewed for possible background contamination 
or presence of coeluting compounds. 

 
10.3.3.2.7 Ions present in the reference spectrum but not in the sample 

spectrum should be reviewed for possible background subtraction 
from the sample spectrum because of background contamination or 
coeluting peaks. 

 
10.3.3.2.8 Quantitation of the tentatively identified compounds is obtained from 

the total ion chromatogram based on a response factor of 1 and is to 
be tabulated on the library search summary data sheet. 

 
10.3.3.2.9 Quantitation will be performed by using the nearest internal standard. 

 
10.3.3.2.10 Report result as estimated. 
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10.4 CALCULATION 
 

10.4.1 Response Factor (RF) 

  where: As   = Area of the characteristic ion for the compound being measured. 
     Ais  = Area of the characteristic ion for the specific internal standard. 
     Cs   = Concentration of the compound being measured (ug/l). 
     Cis  = Concentration of the specific internal standard (ug/l). 
 
 10.4.2 Percent Relative Standard Deviation (% RSD) 

  where: SD   = Standard Deviation 
     RFav = Average response factor from initial calibration. 
 
 10.4.3 Percent Difference (% D) 

  where: RFc  = RF from continuing calibration (CBCHK) 
 
 
 
 10.4.4 Concentration (Conc.) 
 
  For water: 

 
 
  For soil/sediment (on a dry weight basis): 

  Where:  Ac  = Area of characteristic ion for compound being measured. 
      Vp  = 5 ml ( Total Purge Volume )    
      Vi  = Initial volume of water purged (ml). 

 RF =  As x Cis
Ais x Cs

 
 

 %RSD =  SD
RFav

 x 100  
 

 %D =  |RFav -  RFc|
RFav

 x 100  
 

 Conc. (ug / l) =  Ac x Cis x Vp
Ais x RFav x Vi

 
 

 Conc. (ug / kg) =  Ac x Cis x Vp
Ais x RFav x Ws x M
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      Ws  =  Weight of sample extracted (g). 
      M   = (100 - % moisture in sample) / 100 or    % solids / 100 
 
 10.4.5 Percent Recovery (% R) 

 10.4.6 Relative Percent Difference (RPD) 

  Where:  MSC  =  Matrix Spike Concentration 
      MSDC =  Matrix Spike Duplicate Concentration 
 

10.4.7 Data Correction for Target Analyte Calculations for Methanol Preservation Dilution Effect. 
 
10.4.7.1 Results for soil/sediment samples must be corrected for the Methanol Preservation Dilution 

Effect.  The potential for under reporting results is more pronounced the greater the percent 
moisture content of the sample if this procedure is not used. 

 
10.4.7.2  ml solvent/water (Vm) = ml methanol + ((%moisture/100) X g of sample) – this calculation 

is automatically performed by the LIMS.   
 
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary 
 
  BFB   Every 12 hrs. 
  ICV   Every ICAL 
  Calibration Check std. Every 12 hrs. 
  Method blank   Every 12 hrs. and/or every batch* 
  Blank Spike*  Every 12 hrs. and/or every batch* 
  Blank Spike Duplicate** Every 12 hrs. and/or every batch* 
  Matrix Spike  one per 20 samples. 
  Matrix Spike Duplicate one per 20 samples. 
  Blank Spike  one per batch.* 
  Surrogate  every sample and standard. 
  Internal Standard every sample and standard. 
 
  *The maximum number of samples per analytical batch is twenty. 
  **MCP Requirement.  
 

11.2 Daily GC/MS performance check - refer to section 10.2.3 
 

 %R =  Concentration Found
Concentration Spiked

 x 100  
 

 RPD =  | MSC -  MSDC|

( 1
2

) (MSC +  MSDC)
 x 100  
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11.3 ICV – refer to section 10.1.7 
 

11.4 Daily calibration check - refer to section 10.1.8 
 

11.5 Method blank (reagent water) - refer to section 10.2.5 
 

11.6 Matrix Spike (MS)/Matrix Spike Duplicate (MSD). 
 

11.6.1 One sample is selected at random from each analytical batch of similar matrix types and 
spiked in duplicate with select compounds to check precision and reproducibility. 

 
11.6.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 50 ug/l or 50 

ug/kg based on 5 g dry weight.  This is analyzed as outlined in 10.2. 
 

11.6.3 Percent recoveries (% R) (see section 10.4.5) are compared to 70-130% or to in-house 
control limits.   

 
11.6.4 A relative percent deviation (RPD) (see section 10.4.6) is calculated and compared to 

acceptance criteria of 30 or to in-house control limits.  
 

11.6.5 If matrix spikes do not meet criteria and the QC check sample (blank spike) passed 
acceptance criteria, matrix interference is to be assumed and the data is reportable and must 
be footnoted. 

 
11.6.6 A relative percent deviation (RPD) (see section 10.4.6) is calculated and must < 20. 

 
11.7 Blank Spike/Blank Spike Duplicate. 

 
  NOTE:  The BSPD is an MCP requirement. 
 

11.7.1 Reagent water is used for the Blank Spike.              
 

11.7.2 Blank Spikes are prepared by adding 5uls of blank Spike solution (prepared independently 
and from a second source as the calibration standards) to 5mls reagent water. For O.I. 4552 
and 4551a, 10 uls are added to 40 mls reagent water. See Table 10 for standard preparation.  
For the MCP, the blank spike is prepared and analyzed in duplicate.  

 
11.7.3 Percent recoveries are compared to 70-130% or in-house acceptance limits.  The RPD 

acceptance criteria is less than or equal to 25. If RPD criteria are not met, the source of the 
non-conformance must be determined and resolved before sample analysis can proceed.  If 
samples have been analyzed, the non-conformance must be discussed in the case narrative.     

 
11.7.4 Blank spike values are used to verify results when Matrix spike/matrix spike duplicate results 

indicate a potential problem due to sample matrix. 
 

11.7.5 If blank spike recoveries are biased high, and sample results are non-detected, these results 
may be reported with a sample narrative  If blank spike recoveries are biased low, the 
samples (and blank spike) must be re-analyzed.  
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11.8 Surrogate 
 

11.8.1 All blanks, samples, and standards contain surrogate compounds which are used to monitor 
method performance. 

 
11.8.2 If the recovery of any surrogate compound does not meet the control limits specified by in-

house acceptance limits the calculation must be checked. 
 

11.8.3 The sample must be reanalyzed if the recovery of any one surrogate is out of control limits of 
70-130% or in-house control limits.   

 
11.8.4 Above conditions (section 11.8.3) are not required for samples having severe matrix 

interference problems. 
 

11.8.5 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis is 
reported.  If the reanalysis date did not meet the hold time, then both sets of data have to 
submitted with the reanalysis reported. 

 
11.8.6 If surrogates are still outside control limits upon reanalysis, then both sets of data should be 

submitted with the first analysis reported. 
 

11.9 Internal Standard. 
 

11.9.1 Retention time for all internal standards must be within ± 30 seconds of the corresponding 
internal standard in the latest continuing calibration or 100 ug/l standard of initial calibration if 
samples are analyzed directly following an initial calibration. 

 
11.9.2 The area (Extracted Ion Current Profile) of the internal standard in all analyses must be within 

50 to 200% of the corresponding area in the latest calibration standard (12 hr. time period). 
 

11.9.3 If area of internal standard does not meet control limits, the calculations must be checked.  If a 
problem is not discovered, the sample must be reanalyzed. 

 
11.9.4 If areas are acceptable upon reanalysis, the reanalysis data is reported. 

 
11.9.5 If areas are unacceptable upon reanalysis, then both set of data are submitted with the 

original analysis reported. 
 

11.10 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to 70-130% or in-house control limits. The 
standard deviation of the 4 replicate percent recoveries are compared to 30 or in-house limits.   If 
percent recovery or standard deviation criteria are not met, corrective action must be taken to bring 
the system back into control. 
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11.11 Quality control limits are generated at least on an annual basis by QA using an in-house program.  
Blank spike, MS/MSD, and surrogate QC data are pooled for the previous year (or other specified 
time frame) and the data is processed and evaluated by QA.  The new limits are maintained on the 
QA server.  The annual QC limit data is filed with QA.       

 
11.12 All NELAC-accredited target compounds must be spiked in the blank spike and matrix spike within a 

two-year period.    All target compounds reported for a project are spiked and evaluated in the blank 
spike and MS/MSD.  

 
11.13 Cleanup or Priming blanks. 

 
11.13.1 Blanks may be analyzed in certain situations in order to clean up or prime the analytical system 

or to prevent carryover to client samples.  However, the analysis of these cleanup blanks must 
be performed in a manner which does not bias analytical results or create unfair treatment of 
quality assurance samples. 

 
11.13.2 A clean up blank may be analyzed after the calibration check and blank spike or MS/MSD 

in order to prevent low-level (< the RL) carry-over of heavier compounds such as 
naphthalene and trimethylbenzenes.  It may not be necessary to analyze a clean up blank 
after the MS/MSD if the client does not require estimated (“J” flag) results or if the heavier 
compounds are not to be reported. 

 
11.13.3 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results narrated. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial. 
 

12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 
13.0 DATA REVIEW 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 25 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 
13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 

Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The Client Services Staff performs a tertiary review on all data prior to release to the client that 

includes a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
13.5 Follow the client or regulatory program – specified technical specifications for quality control 

evaluation as applicable.  These technical specifications are found in the “Client Tech Specs” folder 
on the QA server (LINUXMA1).   Any special requirements – including client or regulatory program 
technical specifications – will be described in the project comments field in the daily work list.  

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, surrogate 
recoveries, analysis dates, and data qualifiers are reported.  Additional quality control 
data including calibration summaries, MS/MSD (or duplicate) percent recoveries and 
RPDs, blank spike recoveries, and method blank results may be reported upon request 
of the client.  Raw data may be reported to the client on request. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.4 Data assessment and acceptance criteria for quality control.  For samples collected 
under the MCP:  If QC do not meet acceptance criteria (method blank, blank spike, 
surrogate recoveries, and internal standard area counts) and are reanalyzed outside of 
the recommended holding time – the lab must report results of both the initial and 
reanalysis.   For surrogate recoveries and internal standard area counts– if the sample 
is not reanalyzed due to obvious interference the lab must provide a copy of the 
chromatogram.  

 
14.5 Procedures for handling non-conforming data. 
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14.5.1 If quality control data does not meet criteria the non-conformance must be 
discussed in a case narrative and footnoted on the applicable quality control 
report summary. 

 
14.5.2 If preservation or holding time criteria is not met and the samples are analyzed 

the result page must be footnoted with this information, and the non-
conformance must be discussed in a case narrative or other suitable 
communication (telephone conversation log or email).  Client notification 
documentation should be included with the data (telephone conversation log, 
fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that 

control the creation and/or escape of wastes of hazardous materials to the environment.  
The amounts of standards, reagents, and solvents must be limited to the amounts 
specified in this SOP.  All safety practices designed to limit the escape of vapors, 
liquids, or solids to the environment must be followed.  All method users must be 
familiar with the waste management practices described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This 
document describes the proper disposal of all waste materials generated during the 
testing of samples as follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
 

16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, 
and the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.11 for 
QC limits.  

 
17.0 ADDITIONAL REFERENCES 

 
17.1 SW846 5030B, Rev. 2, December, 1996, SW846 5035 Rev. 1, December, 1996, 

SW846 5035A, Draft Rev. 1, December 1996, SW846 8000C, Rev. 3, March, 2003, MA 
DEP WSC-CAM-IIA, Rev. 4, 5/28/04 

 
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS105-17 
 Pub Date: 01/06/98 
 Rev Date: 09/10/13 
 Page 27 of 38 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

 Table  1 
 
 RECOMMENDED OPERATING CONDITIONS  
 (These conditions are recommendations and may be optimized.) 
 Gas Chromatograph/ Mass Spectrometer        5890/5970MSD                                 6890/5975/ 6890/5973      
 
  Carrier Gas(linear velocity) Helium at 30 cm/sec                                 1.2 ml/min  
  Mass range    35 - 260 amu                                           “ 
  Electron Energy   70 volts (nominal)                                              “ 
  Scan time    not to exceed 7 sec. per scan                 “ 
  Injection port temperature 250degC                                                  “ 
  Source temperature  200 – 250degC                                        “ 
  Transfer line temperature 250 – 300degC                                        “ 
  Analyzer temperature  220 – 260degC                                         “ 
  Initial temperature  36degC                                                  42degC  
  Time 1    3 minutes                                                      2 minutes 
  Column temperature rate  8deg/min.                                                    10deg/min to 80degC 
                                                                                                                                                      14deg/min to 210degC 
                                                                                                                                                      16deg/min to 240degC 
  Final temperature  200degC.  3 min. hold                                80degC 2.9min hold 
   Total run time   30 minutes                                                  20 minutes 
 
 Purge and Trap Unit 
  Water Samples 
  Purge flow     40 mls/ min. 
                           Purge time                                                                11 min. 
  Dry Purge     2 min 
  Desorb preheat     175degC 
  Desorb      1-4 min. at 180 degC 
  Bake       8-12 min. at 225degC 
  Transfer line     100 – 110degC 
  Valve temperature.    Approx. transfer line temp. 
  Preheat      40degC 
  Preheat time     3 min. 
 
 Purge and Trap Unit 
  Soil Samples 
  Purge flow     40 mls/ min. 
                           Purge time                                                                11 min. 
  Dry Purge     2 min 
  Desorb preheat     175degC 
  Desorb      4 min. at 180degC 
  Bake       8-12 min. at 200 - 225degC 
  Transfer line     100 – 110degC 
  Valve temperature.    Approx. transfer line temp. 
  Preheat      40degC 
  Preheat time     3 min. 
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  Table  2 
 
 BFB KEY IONS AND ION ABUNDANCE CRITERIA 
 

 Mass  Ion Abundance Criteria 

 50  15 – 40% of mass 95 

 75  30 – 60% of mass 95 

 95  Base peak, 100% relative abundance 

 96  5 - 9% of mass 95 

 173  <2% of mass 174 

 174  >50% of mass 95 

 175  5 - 9% of mass 174 

 176  >95% and <101% of mass 174 

 177  5 - 9% of mass 176 
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 Table 3 
 
 INTERNAL STANDARD  
 

 Internal Standard  Prim./Sec. Ions 

 Pentafluorobenzene  168 

 Chlorobenzene-d5  117 / 82, 119 

TBA-d9 65/46 

 1,4-Difluorobenzene  114 / 63, 88 

 1,4-Dichlorobenzene-d4  152, 115, 150 
 
 
 Table  4 
 
 SURROGATES 
 

 
 Compound 

 
 (Prim./Sec. ions) 

 Control Limit (%) 

   Water  Soil 

 Dibromofluoromethane  (113) 70-130% 70-130% 

 Toluene-d8  (92 / 91,65) 70-130% 70-130% 

 4-Bromofluorobenzene  (95 / 174,176) 70-130% 70-130% 
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 Table 5 
 
 Criteria for CCC and SPCC 
 
 Initial Calibration: Maximum % RSD for CCC is 30% 
 
 Continuing Calibration: Maximum % D for CCC is 20% 
 
 Minimum acceptable average relative response factor (RRF) is 0.300 for SPCC (>0.10 for Bromoform, 

chloromethane & 1,1 Dichloroethane). 
 
 Calibration check compounds (CCC)  
 

 Volatile 

 Vinyl Chloride 

 1,1-Dichloroethene 

 Chloroform 

 1,2-Dichloropropane 

 Toluene 

 Ethylbenzene 
 
 
   
 
  Table 6 
 
  System Performance Check Compounds (SPCC) 
 
 

 Volatile 

 Chloromethane 

 1,1-Dichloroethane 

 Bromoform 

 1,1,2,2-Tetrachloroethane 

 Chlorobenzene 
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Table 7 
 Volatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 Pentafluorobenzene     Chlorobenzene-d5 
     ions      ions 
 Acetone    (58/43)  1,1,2-Trichloroethane  (97,99,61) 
 Acrylonitrile    (53/52,51) Chlorobenzene   (112/114,77) 
 Acrolein    (56/55,58) Ethylbenzene   (106/91) 
 Bromochloromethane   (128,49,130) 1,3-Dichloropropane  (76,78) 
 Bromomethane    (94/96,79) *Ethyl methacrylate  (69/41,99) 
 Carbon disulfide   (76/78)  2-Hexanone   (43/58,57) 
 Chloroethane    (64/66,49) Styrene    (104/78,103) 
 Chloroform    (83/85,47) Tetrachloroethene  (164/129,131) 
 Chloromethane    (50/52,49) Toluene-d8   (surr.) 
 Dichlorodifluoromethane  (85/87,50) Xylenes    (106/91) 
 1,1-Dichloroethane   (63/65,83) Chlorodibromomethane  (129/208,206) 
 2,2-Dichloropropane   (77,97)  1,1,1,2-Tetrachloroethane (131,133,206) 
 1,2-Dichloroethane   (surr.)  Bromoform   (173/171,175,252) 
 1,1-Dichloroethene   (96/61,98) Trans-1,4-dichloro-2-butene (53) 
 Iodomethane    (142/127,141)  
 Methylene chloride   (84/49,51)  
 Vinyl chloride    (62/64,61)  
 trans-1,2-Dichloroethene  (96/61,98) 
 Trichlorofluoromethane   (101/103,66) 
 Tertiary butyl alcohol   (59/41) 
 Vinyl Acetate    (43,86) 
 cis-1,2-Dichloroethene   (96,61,98) 
Tetrahydrofuran    (42/71/72) 
Acetonitrile    (41) 
Di-isopropyl ether   (45) 
Isobutyl alcohol    (43)     
Ethyl-tert butyl ether   (59) 
Cyclohexane    (56) 
Chloroprene    (53) 
Ethanol     (45) 
Ethyl acetate    (43) 
Freon 113    (101) 
Ethyl ether    (59) 
Methacrylonitrile    (41) 
 1,4-Difluorobenzene     ions  1,4-Dichlorobenzene-D4  ions 
 
 Benzene    (78/52,77) Isopropylbenzene  (105,120) 
 Bromodichloromethane   (83/85,129) Bromobenzene   (156,77,158) 
 2-Butanone    (72/57,43) 1,2,3-Trichloropropane  (75/110,77,61) 
 Carbon tetrachloride   (117/119,121) n-Propylbenzene  (91,120) 
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 2-Chloroethyl vinyl ether  (63/65,106) 1,1,2,2 Tetrachloroethane (83/85,131,133) 
 Dibromomethane   (93/174,95) 2-chlorotoluene   (91,126) 
 1,4-Dichloro-2-butene   (75/53,89) 4-chlorotoluene   (91,126) 
 1,2-Dichloropropane   (63/62,41) 1,3,5-Trimethylbenzene  (105,120) 
 cis-1,3-Dichloropropene   (75/77,390 t-Butlybenzene   (119,91,134) 
 trans-1,3-Dichloropropene  (75/77,39) sec-Butlybenzene  (105,134) 
 1,1,1-Trichloroethane   (97/99,117) 1,3-Dichlorobenzene  (146/148,111) 
 Trichloroethene    (130/95,97,132) 1,3-Dichlorobenzene  (146/148,111) 
 Vinyl acetate    (43/86)  1,2-Dichlorobenzene  (146/148,111) 
 Methyl tert butyl ether    (73/57)  p-Isopropyltoluene  (119,134,91) 
 1,4-Dioxane    (88/58)  n-Butylbenzene   (91,92,134) 
 Ethyl acetate    (43/45,61) 1,2-Dibromo-3-chloropropane (75,155,157) 
 Bromofluorobenzene   (surr.)  1,2,4-Trichlorobenzene  (180,182,145) 
 1,1-Dichloropropane   (75,110,77) Naphthalene   (128) 
 1,2-Dichloroethane   (62,64,98) Hexachlorobutadiene  (225,223,227) 
 Toluene    (91/92,65) 1,2,3-Trichlorobenzene  (180,182,145) 
 4-methyl-2-pentanone   (43/58,100)  
 1,2-Dibromoethane    (107, 109) 
Tert-amyl ethyl ether   (73) 
Ethyl methacrylate   (69) 
Methyl methacrylate   (69) 
Methylcyclohexane   (83) 
 
TBA-d9 
 
Tert butyl alcohol (TBA)   (59) 
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 Table 8 
 
 Compounds reported by 8260B 
 
           
COMPOUND    CAS #   
ACETONE    67-64-1  
ACETONITRILE    75-05-8   
ACROLEIN    107-02-08   
ACRYLONITRILE   107-13-1 
ALLYL CHLORIDE   107-05-1   
BENZENE    71-43-2    
BROMOBENZENE   108-86-1   
BROMOCHLOROMETHANE  74-97-5    
BROMODICHLOROMETHANE  75-27-4    
BROMOFORM    75-25-2    
BROMOMETHANE   74-83-9    
2-BUTANONE    78-93-3    
n-BUTLYBENZENE   104-51-8   
sec-BUTYLBENZENE   135-98-8   
tert-BUTYLBENZENE   98-06-6    
CARBON DISULFIDE   75-15-0    
CARBON TETRACHLORIDE  56-23-5    
CHLOROBENZENE   108-90-7   
CHLOROETHANE   75-00-3    
CHLOROFORM    67-66-3    
CHLOROMETHANE   74-87-3  
CHLOROPRENE   126-99-8 
CYCLOHEXANE   110-82-7 
2-CHLOROETHYL VINYL ETHER 110-75-8   
2-CHLOROTOLUENE   95-49-8    
4-CHLOROTOLUENE   106-43-4   
DIBROMOCHLOROMETHANE  124-48-1   
1,2-DIBROMO-3-CHLOROPROPANE  96-12-8    
1,2-DIBROMOETHANE   106-93-4   
DIBROMOMETHANE   74-95-3    
1,2-DICHLOROBENZENE  95-50-1    
1,3-DICHLOROBENZENE  540-73-1   
1,4-DICHLOROBENZENE  106-46-7   
DICHLORODIFLUOROMETHANE 75-71-8    
1,1-DICHLOROETHANE   75-34-3    
1,2-DICHLOROETHANE   107-06-02   
1,1-DICHLOROETHYLENE  75-35-4 
1,4-DIOXANE    123-91-1 
DI-ISOPROPYL ETHER   108-20-3    
cis-1,2-DICHLOROETHYLENE  156-59-2   
trans-1,2-DICHLOROETHYLENE 156-60-5   
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      Table 8 (cont.) 
 

Compounds reported by 8260B 
 
           
COMPOUND    CAS #   
1,3-DICHLOROPROPANE  142-28-9  
1,2-DICHLOROPROPANE  78-87-5  
2,2-DICHLOROPROPANE  594-20-7  
1,1-DICHLOROPROPENE  563-58-6    
cis-1,3-DICHLOROPROPENE  10061-01-5    
trans-1,3-DICHLOROPROPENE  10061-02-6    
ETHYLBENZENE   100-41-4 
ETHYL METHACRYLATE  97-63-2  
ETHYL ACETATE   141-78-6 
FREON 113    76-13-1 
FREON 114    76-14-2 
HEXACHLOROBUTADIENE  87-68-3  
ETHANOL    64-17-5  
ETHYL ETHER    60-29-7     
2-HEXANONE    591-78-6    
IODOMETHANE   74-88-4       
ISOPROPYLBENZENE   98-82-8  
ISOBUTYL ALCOHOL   78-83-1    
p-ISOPROPYLTOLUENE  99-87-6     
METHYLENE CHLORIDE  75-09-2     
4-METHYL-2-PENTANONE  108-10-1 
METHACRYLONITRILE   126-98-7 
METHYL METHACRYLATE  80-62-6   
METHYLCYCLOHEXANE  108-87-2 
METHYL ACETATE   79-20-9 
NAPHTHALENE   99-20-3  
METHYL TERT BUTYL ETHER  1634-04-4    
n-PROPYLBENZENE   103-65-1 
PROPIONITRILE   107-12-0    
PENTACHLOROETHANE  76-01-7 
STYRENE    100-42-5    
1,1,1,2-TETRACHLOROETHANE 630-20-6    
1,1,2,2-TETRACHLOROETHANE 79-34-5     
TETRACHLOROETHYLENE  127-18-4    
TETRAHYDROFURAN   109-99-9    
TOLUENE    108-88-3 
TRANS-1,4-DICHLORO-2-BUTENE 110-57-6 
TERT-AMYL METHYL ETHER  994-05-8 
TERT-BUTYL ETHYL ETHER  637-92-3     
1,2,3-TRICHLOROBENZENE  87-61-6     
1,2,4-TRICHLOROBENZENE  120-82-1    
1,1,1-TRICHLOROETHANE  71-55-6     
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Table 8 (cont.) 
 

Compounds reported by 8260B 
 
1,1,2-TRICHLOROETHANE  79-00-5     
TRICHLOROETHYLENE  79-01-6     
TRICHLOROFLUOROMETHANE 75-69-4     
1,2,3-TRICHLOROPROPANE  96-18-4     
1,2,4-TRIMETHYLBENZENE  95-63-6     
1,3,5-TRIMETHYLBENZENE  108-67-8 
 
TERT BUTYL ALCOHOL  637-92-3    
VINYL ACETATE   108-05-4    
VINYL CHLORIDE   75-01-4     
m-XYLENE    108-38-3    
p-XYLENE    106-42-3    
o-XYLENE    95-47-6  
TOTAL XYLENES   1330-20-7    
 
 
 
Note:  Analysis of additional compounds may be appended to this SOP.  
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      Table 9 
 SINGLE LABORATORY ACCURACY AND PRECISION DATA FOR VOLATILE 
 ORGANIC COMPOUNDS IN WATER DETERMINED WITH A WIDE- 
 BORE CAPILLARY COLUMN * 
 
    CONC.          STANDARD       
    RANGE   RECOVERY DEVIATION PERCENT 
COMPOUND   (UG/L)   (%)     OF REC. RSD 
ACETONE   ND **   ND  ND  ND 
ACROLEIN   ND   ND  ND  ND 
ACRYLONITRILE  ND   ND  ND  ND 
BENZENE   0.1-10   97  6.5  5.7 
BROMOBENZENE  0.1-10   100  5.5  5.5 
BROMOCHLOROMETHANE 0.5-10   90  5.7  6.4 
BROMODICHLOROMETHANE 0.1-10   95  5.7  6.1 
BROMOFORM   0.5-10   101  6.4  6.3 
BROMOMETHANE  0.5-10   95  7.8  8.2 
2-BUTANONE   ND   ND  ND  ND 
n-BUTLYBENZENE  0.5-10   100  7.6  7.6 
sec-BUTYLBENZENE  0.5-10   100  7.6  7.6 
tert-BUTYLBENZENE  0.5-10   102  7.4  7.3 
CARBON DISULFIDE  ND   ND  ND  ND 
CARBON TETRACHLORIDE 0.5-10   84  7.4  8.8 
CHLOROBENZENE  0.1-10   98  5.8  5.9 
CHLOROETHANE  0.5-10   89  8.0  9.0 
CHLOROFORM   0.5-10   90  5.5  6.1 
CHLOROMETHANE  0.5-10   93  8.3  8.9 
2-CHLOROETHYL VINYL ETHERND   ND  ND  ND 
2-CHLOROTOLUENE  0.1-10   90  5.6  6.2 
4-CHLOROTOLUENE  0.1-10   99  8.2  8.3 
DIBROMOCHLOROMETHANE 0.1-10   92  6.5  7.0 
1,2-DIBROMO-3-CHLOROPROPANE 0.5-10  83  16.6  19.9 
1,2-DIBROMOETHANE  0.5-10   102  4.0  3.9 
DIBROMOMETHANE  0.5-10   100  5.6  5.6 
1,2-DICHLOROBENZENE 0.1-10   93  5.8  6.2 
1,3-DICHLOROBENZENE 0.5-10   99  6.8  6.9 
1,4-DICHLOROBENZENE 0.2-20   103  6.6  6.4 
DICHLORODIFLUOROMETHANE0.5-10   90  6.9  7.7 
1,1-DICHLOROETHANE ND   ND  ND  ND 
1,2-DICHLOROETHANE ND   ND  ND  ND 
1,1-DICHLOROETHYLENE ND   ND  ND  ND 
cis-1,2-DICHLOROETHYLENE ND   ND  ND  ND 
trans-1,2-DICHLOROETHYLENEND   ND  ND  ND 
1,2-DICHLOROPROPANE 0.1-10   97  5.9  6.1 
1,3-DICHLOROPROPANE 0.1-10   96  5.7  6.0 
2,2-DICHLOROPROPANE 0.5-10   86  14.6  16.9 
1,1-DICHLOROPROPENE 0.5-10   98  8.7  8.9 
cis-1,3-DICHLOROPROPENE ND   ND  ND  ND 
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      Table 9 (cont.) 
 
    CONC.          STANDARD       
    RANGE   RECOVERY DEVIATION PERCENT 
COMPOUND   (UG/L)   (%)     OF REC. RSD 
trans-1,3-DICHLOROPROPENE ND   ND  ND  ND 
ETHYLBENZENE  0.1-10   99  8.4  8.6 
HEXACHLOROBUTADIENE 0.5-10   100  6.8  6.8 
2-HEXANONE   ND   ND  ND  ND 
IODOMETHANE  ND   ND  ND  ND 
ISOPROPYLBENZENE  0.5-10   101  7.7  7.6 
p-ISOPROPYLBENZENE 0.1-10   99  6.7  6.7 
METHYLENE CHLORIDE 0.1-10   95  5.0  5.3 
4-METHYL-2-PENTANONE ND   ND  ND  ND 
NAPHTHALENE  0.1-100   104  8.6  8.2 
n-PROPYLBENZENE  0.1-10   100  5.8  5.8 
STYRENE   0.1-100   102  7.3  7.2 
1,1,1,2-TETRACHLOROETHENEND   ND  ND  ND 
1,1,2,2-TETRACHLOROETHANE0.1-10   91  5.7  6.3 
TETRACHLOROTOLUENE ND   ND  ND  ND 
TOLUENE   0.5-10   102  8.1  8.0 
1,2,3-TRICHLOROBENZENE 0.5-10   109  9.4  8.6 
1,2,4-TRICHLOROBENZENE 0.5-10   108  9.0  8.3 
1,1,1-TRICHLOROETHANE 0.5-10   98  7.9  8.1 
1,1,2-TRICHLOROETHANE 0.5-10   104  7.6  7.3 
TRICHLOROETHYLENE 0.5-10   90  6.5  7.3 
TRICHLOROFLUOROMETHANE0.5-10   89  7.2  8.1 
1,2,3-TRICHLOROPROPANE 0.5-10   108  15.6  14.4 
1,2,4-TRIMETHYLBENZENE 0.5-10   99  8.0  8.1 
1,3,5-TRIMETHYLBENZENE 0.5-10   92  6.8  7.4 
VINYL ACETATE  ND   ND  ND  ND 
VINLY CHLORIDE  0.5-10   98  6.5  6.7 
m-XYLENE   0.1-10   97  6.3  6.5 
p-XYLENE   0.5-10   104  8.0  7.7 
o-XYLENE   0.1-31   103  7.4  7.2 
 
* Criteria from SW846 method 8260B 
** ND; not determined 
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 Table 10 
    WORKING STANDARD PREPARATION 
 
Internal standard and Surrogate mixture  O.I.  (250 ug/ml)   Tekmar (125 ug/ml) 
 
Internal Standard  (2000 ug/ml)                  1250 ul                                                               1250 ul 
  
Surrogates (2000 ug/ml)                   1250 ul                                                               1250 ul 
 
TBA (50,000 ug/ml)       500 ul     500 ul 
 
Methanol        7.0 mls                                                              17.0 mls  
                            __                        _______ 
        
    Final volume           10ml                                                                     20 mls 
Calibration  mixture      
 
2 ml  Ethanol Standard @ 100,000 ug/ml    
 
1 ml  M-502A-R-10X @ 2.0 mg/ml 
 
1 ml  M-502-B-10X @ 2.0 mg/ml 
 
1 ml  Cus-6580 Ultra  
 
1 ml  Cus-6581 Ultra 
 
0.8 ml 0-Cymene @ 2470 ug/ml 
 
3200 ul  Methanol 
 
FV = 10 ml 
 
Blank Spike/ Matrix Spike (2nd source )  
 
2 mls  Ethanol Standard @ 100,000 ug/ml 
 
1 ml  Cus-5680-ICV @ various conc. 
 
1ml  Cus-6581 @ various conc. 
 
1ml  M-502-10X 
 
 0.93 ml  O-Cymene @ 2150 ug/ml 
 
4070 ul Methanol 
 
FV = 10 ml             



SOP L-2 

Determination of Semivolatile 
Organic Compounds using 
GC/MS System (Including Single 
Ion Monitoring)
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Lab Manager: Doug Yargeau 

 
QA Officer:  Robert Treggiari 

 
TITLE: DETERMINATION OF SEMIVOLATILE ORGANIC COMPOUNDS USING GC/MS SYSTEM 

(INCLUDING SINGLE ION MONITORING) 
 
TEST METHOD REFERENCE: SW846 8270C Rev. 3, December, 1996 
 
REVISED SECTIONS:  Table 1; added 4.5; revised 8.0 Notation; 10.2.2; defined linear regression; quadratic     
        regression 
 
1.0 SCOPE & APPLICATION 
 

1.1 The following method describes the analytical procedure which is utilized by Accutest to analyze 
semivolatile organic compounds using a gas chromatograph/mass spectrometer (GC/MS).     This SOP 
includes full scan and single ion monitoring (SIM) procedures.  Applicable matrices include soil, water, 
and solid waste.   Refer to Tables 7, 10, 11, or 12 or use the Compound List function in LIMS to view 
the compounds analyzed by this method.  

 
2.0 SUMMARY 
 

2.1 This method is performed in accordance with extraction methodologies:  SW-846 3rd Edition – 3510C, 
3520C, 3540C and 3550B. 

 
2.2 The resultant methylene chloride extract is injected into a tuned and calibrated GC/MS system 

equipped with a fused silica capillary column. 
 

2.3 The peaks detected are qualitated by comparison to characteristic ions and retention times specific to 
the known target list of compounds. 

 
2.4 Once identified the compound is quantitated by internal standard techniques with an average response 

factor generated from a 5 point curve. 
 

2.5 Additional unknown peaks with a response > 10 % of the closest internal standard may be 
processed through a library search with comparison to a data base of approximately 40,000 
spectra.  An estimated concentration is quantitated by assuming a response factor of 1. 

 
 
3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 
 

3.1 The Reporting (RL) is based on Accutest laboratory extraction procedure and lowest calibration 
standard. RL'S may vary depending on matrix difficulties and sample volumes or weight and 
percent moisture. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
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3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 

40 CFR, Part 136, and Appendix B.  Actual reported MDLs incorporate the sample volume analyzed 
and sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates). 
MDLs are determined initially (prior to analysis) and on an annual basis.  Refer to the MDL SOP 
(MQA245) for further MDL study details. 

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies 
are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic 
MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 
4.5 CONDITIONING BLANK – defined as any matrix blank analyzed on instrumentation prior to or 

following any analytical quality control or samples.  This blank is used to condition the 
instrumentation, normally as the first analysis of any day, or following an analytical sequence, such 
that all instrumentation or column conditions are stabilized prior to analysis. 

 
4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 

of the analytical system. 
 

4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample 

matrix and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and 
pesticide/Aroclor compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.13 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
 

4.14 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.15 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.16 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the calibration standards (4.14) to verify the initial calibration.  
 

4.17 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.18 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.19 LINEAR REGRESSION – an analytical calibration regression where the concentrations of the 

analytes and the instrument response for each standard can be fit to a straight line.  This yields a 
model described by the equation: 

 
Y = mx + b 

 
Where Y is the instrument response, m represents instrument sensitivity, and b is a constant that 
describes the instrument background.  The analyte concentration (x) of unknown samples can then 
be calculated. 
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4.20 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 
Environmental Protection (MA DEP) program which deals with environmental cleanups within the 
state.  For the purposes of this SOP MCP specifically refers to data quality and reporting guidelines 
established under the MCP Data Enhancement Program.   

 
4.21 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.22 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.23 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.24 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.25 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 
standards that is carried throughout the entire analytical procedure.  The method blank is used to 
define the level of laboratory, background, and reagent contamination. 

 
4.26 PERCENT DIFFERENCE (%D) - As used in this SOP and elsewhere to compare two values, the 

percent difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 

 
4.27 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 

by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.28 PURGE AND TRAP (DEVICE) - analytical technique (device) used to isolate volatile (purgeable) 

organics by stripping the compounds from water or soil by a stream of inert gas, trapping the 
compounds on an adsorbent such as a porous polymer trap, and thermally desorbing the trapped 
compounds onto the gas chromatographic column. 

 
4.29 QUADRATIC REGRESSION – a nonlinear model where in the basic form the functional part of the 

model in not linear with respect to the unknown parameters, and the method of least squares is 
used to estimate the values of the unknown parameters. 

 
Y = ax² + bx + c 
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Where x represents a variable or an unknown, and a, b, and c are constants with, a not equal to zero. 
 

4.30 REAGENT WATER - water in which an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.31 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.32 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.33 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.34 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.35 SOIL - used herein synonymously with soil/sediment and sediment. 

 
4.36 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds added 

to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to evaluate 
analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or isotopically 
labeled compounds not expected to be detected in environmental media. 

 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.37 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system instrument 
performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.38 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 

identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.39 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 
4.40 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method.    

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 PRESERVATION (Including PAHs by SIM) 
 

6.1.1 Aqueous 
 

6.1.1.1 Container - 2 (two) 1 liter glass bottles with teflon insert in cap.  Client must provide an 
additional bottle if sample is to be used for QC.  

 
6.1.2 Soil 
 

6.1.2.1 Container – 1 (one) 300-500 ml amber glass bottle 
 

6.1.3 Sample should be taken with care so as to prevent any portion of the collected sample coming 
in contact with the sampler's gloves, thus avoiding possible phthalate contamination. 
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6.1.4 The samples must be protected from light and refrigerated at 4° C (± 2° C) from the time of 

receipt until extraction and analysis. 
 

6.1.5 Store extracts at -10°C to -20°C protected from light in sealed vials equipped with unpierced 
PTFE lined septa. 

 
6.2 HOLDING TIME (Including SIM PAHS) 

 
6.2.1 Aqueous samples must be extracted within 7 days of sampling. 

 
6.2.2 Soil samples must be extracted within 14 days of sampling. 

 
6.2.3 Extracts must be analyzed within 40 days following extraction. 

 
7.0 APPARATUS & MATERIALS 
 

7.1 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 
 

7.1.1 Gas Chromatograph. 
 

7.1.1.1 The analytical system which is complete with a temperature programmable gas 
chromatograph and all required accessories including syringes, analytical columns, and 
gases.  The injection port is designed for splitless injection with capillary columns. The 
capillary column is directly coupled to the source. 

       
7.1.2 Column. 

 
7.1.2.1 30 m x 0.25 mm fused silica (0.25 um film thickness) DB-5MS capillary column.  

Condition the column as per manufacturer’s directions. 
 

7.1.3 Mass Spectrometer. 
 

7.1.3.1 Capable of scanning from 35-500 amu every second or less utilizing a 70 volt (nominal) 
electron energy in the electron impact ionization mode. Capable of producing a mass 
spectrum which meets all the criteria in Table 2 when injecting 50 ng of 
Decafluorotriphenyl phosphine (DFTPP). 

  
7.2 DATA SYSTEM 

 
7.2.1 A computer system is interfaced to the mass spectrometer which allows the continuous 

acquisition and storage on machine readable media (disc) of all mass spectra obtained 
throughout the duration of the chromatographic program. 

 
7.2.2 The computer utilizes software which allows searching any GC/MS data file for analytes which 

display specific fragmentation patterns. 
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7.2.3 The ENVIROQUANT data system is capable of quantitation using multipoint calibration and 
multipoint internal standards. 

 
7.2.4 The recent version (rev E) of the EPA/NIH mass spectral library (75,000 compounds) is being 

used. 
 

7.2.5 Data can be archived to disc for long term storage. 
  

7.3 SYRINGE 
 

7.3.1 10 ul graduated, manually held (Hamilton or equiv.). 
 
 

7.3.2 10 ul graduated, auto sampler (Hamilton or equiv.). 
 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, calculations, and 
initials must be entered in the appropriate standard/reagent preparation logbook.   Vendors 
typically used by Accutest include Fisher Scientific, VWR, Accustandard, Supelco, 
Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 Solvents - Ultra pure, chromatography grade. 

 
8.1.1 Methylene chloride, Methanol, and Acetone. 

 
8.2 Stock standard solutions. 

 
8.2.1 Commercially prepared standards used. 

 
8.2.1.1 Accustandard ,Chemserve and Ultra Scientific: (or equivalent) 

 
8.2.1.1.1 Base Neutrals. 
 

8.2.1.1.1.1 Accustandard CLP-HC-BN-R 2.0mg/ml in MeCl2 
8.2.1.1.1.2 Accustandard Z-014e-R3 2.0mg/ml in MeCle2 
8.2.1.1.1.3 Accustandard Z-014F 2.0mg/ml in MeOH 

                           
8.2.1.1.2 Acids. 

 
8.2.1.1.2.1 Accustandard CLP-HC-A-R 2.0mg/ml in MeCl2 
8.2.1.1.2.2 Accustandard APP-9-050-10x 1.0mg/ml in MeCl2 

 
8.2.1.2 DFTPP tune stock – Accustandard M-625-TS, 50ug/ml in ch2cl2 or equivalent. 
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8.2.1.3 Stock standard solutions must be replaced after 1 year or sooner if comparison with 
quality control check samples indicates a problem. All standards should be stored at -
10°C to -20°C or according to manufacturer’s specifications.  

  
8.3 Internal Standard Solution. 

 
8.3.1 Internal standard solution – Accustandard: Z-014J 4000ug/ml in methylene chloride or 

equivalent.  Store at -10°C to -20° C or according to the manufacturer recommended storate 
temperature and holding time.         

 
8.4 Surrogate standards. 

 
8.4.1 Acid/Base/neutral surrogate solution, Accustandard, M8270-SS Surrogate Standard. 4.0 

mg/ml in methylene chloride or equivalent.  Surrogate standards should be stored according 
to the manufacturer’s recommended storage temperature and holding time.  

 
8.5 Calibration standards. 

 
8.5.1 Calibration standards are prepared at the following concentration levels, including surrogates, 

from the stock standards. Additional levels may be added if necessary.  Calibration standards 
should be stored at -10°C to -20°C and replaced after one year or sooner if check standards 
indicate a problem.  

 
8.5.1.1 Seven levels : 1, 5, 10, 50, 80, 120, 160  ug/ml 

 
8.5.2 The concentration of surrogate shall be same as each calibration level. 

 
8.5.3 See Table 9 for preparation of working standard. 

 
8.6 Decafluorotriphenylphosphine (DFTPP). 

 
8.6.1 The DFTPP solution can be used directly from the 50 ug/ml stock solution.  Store at -10°C to -

20°C or according to the manufacturer’s recommended storage temperature and holding time.  
 

8.7 Matrix Spike Solution. 
 

8.7.1 The base/neutral matrix spike solution is prepared at a concentration of 50 ug/ml. The Acid 
matrix spike solution is prepared at 100 ug/ml. Refer to 8270C Prep Method, SOP MOP013.1                       

 
8.8 Blank Spike Solution.  

 
8.8.1 The base/neutral Blank spiking solution is prepared at a concentration of 50 ug/ml. The acid 

Blank spiking solution is at 100 ug/ml. Refer to 8270C Prep Method, SOP MOP013.1 
  

8.9 Store spiking solutions according to the manufacturer’s specifications.  
 
9.0 INTERFERENCES 
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9.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to "The Preparation of Glassware for Extraction of organic 
contaminants" SOP for practices utilized in the extraction department. 

 
 
10.0 PROCEDURE 
 

10.1 CALIBRATION 
 

10.1.1 The calibration range covered by the standards is 1,5,10, 20, 50, 80, 120, 160, 200 ug/ml 
(refer to Table 10). 

 
10.1.2 The linear range covered by this calibration is the highest concentration standard (up to 160 

ug/ml). 
 

10.1.3 Aliquot the proper amount of each calibration standard into a 2 ml crimp top vial. 
 

10.1.4 The concentration of each internal standard should be 40 ug/ml (refer to Table 10). 
 

10.1.5 Each analyte is quantitatively determined using the closest eluting internal standard.  (See 
Table 7.). 

 
10.1.6 The Response Factor (RF) is defined in section 10.4.8.1. 

 
10.2 Initial calibration. 

 
10.2.1 The following criteria must be met for the initial calibration to be valid. 

 
10.2.2 The percent relative standard deviation (% RSD) (see section 10.4.8.2) of calibration check 

compound (CCC - see Table 5) must be less than 30 %.  The %RSD should be less than 15% 
for the rest of the compounds for quantitation to take place.  Alternately, a linear or quadratic 
curve may be generated (refer to the definitions section).   A coefficient of determination of 
0.990 or higher must be achieved for the curve to be valid. A minimum of five calibration 
points must be used for a linear curve and six calibration points for a quadratic curve.  If either 
curve fit is used the low point of calibration (reporting limit) must be verified by recalculating 
the concentration of the low point versus the curve with an acceptance criteria of 70 – 130% 
recovery.  If these criteria are not met, a higher RL which meets the acceptance criteria should 
be used. 

 
10.2.3 The minimum average RF of the system performance check compound (SPCC) (see Table

 5) is 0.05. 
 

10.2.4 The concentration of the calibration standard at the upper limit of the curve will be reduced if 
the instrument response indicates signs of detector saturation.  

 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 11 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

10.2.5 An initial calibration is a single event.   Reanalysis of a calibration standard must occur within 
the same tuning period as the initial calibration – and before sample analysis occurs. 

 
10.2.6 Calibration points within the calibration curve (above the low point and below the high point) 

may not be removed for the sole purpose of meeting RSD or linear regression acceptance 
criteria.  A point within the curve may be removed only if it can be determined to be an obvious 
problem with the analysis (eg. poor injection, etc.).   The reasoning for removing a middle 
point must be clearly documented in the analysis logbook.  The low or high point of the curve 
may be removed to meet RSD or linear regression criteria.  However, by removing the low 
point the RL is subsequently raised; by removing the high point the quantitation range is 
lowered. 

 
10.2.7 For Selective Ion Monitoring (SIM) analysis the initial calibration curve uses lower 

concentration calibration standards than normal analyses.   Typical ICAL levels are 0.05, 0.1, 
0.5, 1.0, 5.0, 20, 40, 80, and 120 ug/L(reported concentration).   For SIM compounds, the % 
RSD should be less than or equal to 15% or the coefficient of determination should be greater 
than or equal to 0.990.   A minimum of five calibration points must be used for a linear curve 
and six calibration points for a quadratic curve.  For linear regression, the curve may be forced 
through the origin in some circumstances.  For specific regulatory programs (such as the 
MCP, RCP, and DoD) and specific clients forcing the curve through the origin is prohibited.  
See the manager to verify acceptability prior to performing this procedure.  

 
10.3 Initial calibration verification (ICV). 

 
10.3.1 An initial calibration verification standard at mid-level concentration (50 ug/L for Acids and 20 

ug/L for Base/Nuetrals) obtained from a source independent from the calibration standards 
must be acquired every initial calibration. 

 
10.3.2 The RF's generated for each parameter must be compared to the average RF for the initial 

calibration to determine percent difference (% D) (see section 10.4.8.3).  If linear regression is 
used for initial calibration then evaluate the percent drift using same criteria for %D.  

 
10.3.3 The minimum RF of check standard for SPCC compound is 0.05. 

 
10.3.4 The % D for CCC must be < 20 (normal scan and SIM). 

 
10.3.5 The % D all non-CCC compounds must be < or equal to 30.  However, up to 10% of these 

compounds are allowed to have a % D >30.   
 

10.3.6 If the above criteria specified are met, the initial calibration is considered valid. 
 

10.3.7 If either of the criteria fail, corrective action must be performed and another ICV must be run. 
Typical maintenance might include injection port cleaning, seal and glass sleeve cleaning or 
replacement and column clipping. 

 
10.3.8 If any of the internal standard area change by a factor two (-50% to +200 %) from the last mid-

level initial calibration standard, the mass spectrometer must be inspected for malfunctions 
and corrections will be made, as appropriate. 
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10.3.9 The retention times of the internal standards in the ICV cannot change by more than 30 

seconds from the mid-level initial calibration standard. 
 

10.3.10 The ICV should be analyzed at a concentration different than the continuing calibration 
(sections 10.4) – but within the calibration range.  

 
10.3.11 The SIM ICV is analyzed at a lower concentration, and may vary.  Typical acid ICV 

concentration is 40 ug/L and base/neutral concentration is 20 ug/L (reported concentration).   
Acceptance criteria for the SIM ICV is < 30%D (< 20%D for RCP projects). 

 
10.4 Calibration Check (CBCHK). 

 
10.4.1 A calibration check standard at mid-level concentration (50 ug/L Acids and 20 ug/L Base 

Nuetrals) must be acquired every 12 hrs.    For SIM, the calibration check concentration is 
either 20 ug/L or 5.0 ug/L.   Acceptance criteria for the SIM calibration check is < 30%D (up to 
10% of the compounds may exceed the 30% criteria). 

 
10.4.2 The RF's generated for each parameter must be compared to the average RF for the initial 

calibration to determine percent difference (% D) (see section 10.4.8.3). 
 

10.4.3 The minimum RF of check standard for SPCC compound is 0.05. 
 

10.4.4 The % D or % drift for CCC must be < 20 (normal scan and SIM). 
 

10.4.5 The % D or % drift for all non-CCC compounds must be < or equal to 30.  Up to 10% of the 
non-CCC compounds are allowed a % D greater than 30%.  If CCCs are not analyzed then all 
targets must meet the < 30% D criteria.   

 
10.4.6 If both of the above criteria specified are met, the continuing calibration is considered valid. 

 
10.4.7 If either of the criteria fail, corrective action must be performed and another continuing 

calibration check run. Typical maintenance might include injection port cleaning, seal and 
glass sleeve cleaning or replacement and column clipping. 

 
10.4.8 If any of the internal standard area change by a factor two (-50% to +100 %) from the last mid-

level initial calibration standard, the mass spectrometer must be inspected for malfunctions 
and corrections will be made, as appropriate. 

 
10.4.9 The retention times of the internal standards in the continuing calibration cannot change by 

more than 30 seconds from the last mid-level initial calibration standard. 
 

10.4.10 The %D or % drift for compounds analyzed using SIM must be <30%. 
 

10.5 ANALYSIS 
 

10.5.1 Instrument conditions. 
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10.5.1.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed 
as long as criteria of calibration are met. 

 
10.5.1.2 For SIM analysis, the Scan Parameters are changed.  Scanning windows are 

established in the instrument run method which uses a minimum of one target ion and 
one secondary ion for each target analyte.  Appropriate time is allowed for the elution of 
each peak of interest.   

 
10.5.2 Sample preparation. 
 

10.5.2.1  Refer to the appropriate extraction SOP (MOP013, MOP209, and MOP214). 
 

10.5.3 Daily GC/MS performance check 
 

10.5.3.1 Every 12 hours, inject 1 ul (50 ng) of DFTPP solution directly on to the column. 
 

10.5.3.2 The GC/MS system must be checked to verify that acceptable performance criteria are 
achieved (see Table 2). 

 
10.5.3.3 Pentachlorophenol and Benzidene are should be at their normal responses and 

minimal peak tailing should be present.  The peak tailing factor for pentachlorophenol 
must be <5.0 and <3.0 for benzidine.  DDT breakdown must be <20%.  If excessive 
tailing or poor peak response is present, maintenance may be required to correct the 
problem. 

 
10.5.3.4 This performance test must be passed before any samples, blanks or standards are 

analyzed. 
 

10.5.3.5 If all the criteria are not achieved, the analyst must retune the mass spectrometer and 
repeat the test until all criteria are met. 

 
10.5.3.6 The injection time of the acceptable tune analysis, is considered the start of the 12 hour 

clock. 
 

10.5.4 Daily calibration check. 
 

10.5.4.1 See section 10.4. 
 

10.5.5 Sample analysis. 
 

10.5.5.1 The internal standard (I.S.) must be added to sample extract and mixed thoroughly, 
immediately before injection into the instrument.  This minimizes losses due to 
adsorption, chemical reaction or evaporation. 

 
10.5.5.2 The concentration of each I.S. should be 40 ug/ml.  Add 10 ul Internal Standard 

Solution (4000 ug/ml)  into 1 ml extract. 
 

10.5.5.3 One microliter is injected into the GC system and data collection is started. 
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10.5.5.4 If the response for any ion exceeds the working range of the GC/MS system, dilute the 

extract and re-analyze (refer to section 10.5.9). 
 

10.5.5.5 When the extracts are not being used for the analyses, store them at -10°C to -20° C 
protected from light in crimp-cap vials equipped with unpierced Teflon-lined septa. 

 
10.5.6 Data interpretation. 

 
10.5.6.1 Qualitative identification. 

 
10.5.6.1.1 The targeted compounds shall be identified by analyst with competent 

knowledge in the interpretation of mass spectra by comparison of the 
sample mass spectrum to the mass spectrum of a standard of the 
suspected compound.  The Criteria required for a positive identification are: 

 
10.5.6.1.2 The sample component must elute at the same relative retention time (RRT) 

as the daily standard.  Criteria of the RRT of sample component must be 
within ± 0.06 RRT units of the standard. 

 
10.5.6.1.3 All ions present in the standard mass spectra at a relative intensity greater 

than 10 % (major abundant ion in the spectrum equals 100 %) must be 
present in the sample spectrum. 

 
10.5.6.1.4 The relative intensities of these ions must agree within ± 30 % between the 

initial calibration mid-point standard and sample spectra.  (Example: For an 
ion with an abundance of 50 % in the standard spectra, the corresponding 
sample abundance must be between 20 and 80 %. 

  
10.5.7 Quantitative analysis. 

 
10.5.7.1 When a target compound has been identified, concentration (see section 10.4) will be 

based on the integrated area of the quantitation ion, which is normally the base peak. 
 

10.5.7.2 The sample may produce an interference for the primary ion.  This may be 
characterized by an excessive background signal of the same ion which distorts the 
peak shape beyond a definitive integration.  The interference could also, severely 
inhibit the response of the internal standard ion.  If an interference is apparent the 
secondary ion must be used to generate a new calibration factor. 

 
10.5.7.3 Library search for tentatively identified compounds.  If a library search is requested, the 

analyst should perform a forward library search of the NBS mass spectral library to 
tentatively identify 10 to 15 non-reported compounds (15 for base, 10 for acid, 25 for 
base/acid fraction). 

 
10.5.7.4 Guidelines for making tentative identification are: 
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10.5.7.5 These compounds should have a response greater than 10 % of the nearest internal 
standard.  The response is obtained from the Total Ion Chromatogram (TIC). 

 
10.5.7.6 The search is to include a spectral printout of the 3 best library matches for a particular 

substance. The results are to be interpreted by analyst. 
 

10.5.7.7 Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

 
10.5.7.8 Relative intensities of major ions in the reference spectrum (ions >10% of the most 

abundant ion) should be present in the sample spectrum. 
 

10.5.7.9 The relative intensities the major ions should agree within ± 20 %. 
 

10.5.7.10 Ions present in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contamination or presence of coeluting compounds. 

 
10.5.7.11 Ions present in the reference spectrum but not in the sample spectrum should be 

verified by performing further manual background subtraction to eliminate the 
interference created by coeluting peaks and/or matrix interference. 

 
10.5.7.12 Quantitation of the tentatively identified compounds is obtained from the total ion 

chromatogram based on a response factor of 1 and is to be tabulated on the library 
search summary data sheet. 

 
10.5.7.13 Quantitation will be performed on the nearest internal standard.  

 
 

10.5.8 CALCULATION 
 

10.5.8.1 Response Factor (RF). 
 
   RF =      As  x  Cis    
       Ais x  Cs 
 
  where: As   = Area of the characteristic ion for the compound being measured. 
 
     Ais  = Area of the characteristic ion for the specific internal standard. 
 
     Cs   = Concentration of the compound being measured (ug/ml). 
 
     Cis  = Concentration of the specific internal standard (ug/ml). 
   

10.5.8.2 Percent Relative Standard Deviation (%RSD). 
 
    %RSD   =     SD      x   100  
             RFav 
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   where: SD   = Standard Deviation. 
      RFav = Average response factor from initial calibration. 
  

10.5.8.3 Percent Difference (%D). 
 
   %D  =      ( RFav - RFc )     x  100 
         RFav 
 
  where: RFc  = RF from continuing calibration (CBCHK). 
 

10.5.8.4 Concentration (Conc.). 
 
   for water: 
 
   Conc. (ug/l) =   Ac  x  Cis  x  Vf  x  D x 1000   
         Ais x  RFav x  Vi 
 
  for soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =   Ac  x  Cis  x  Vf  x  D x 1000  
        Ais  x  RFav x Ws  x  M   
 
  where:  Ac  = Area of characteristic ion for compound being measured. 
 
      Vf  = Final Volume of total extract (ml). 
 
      D   = Secondary dilution factor. 
 
      Vi  = Initial volume of water extracted (ml). 
 
      Ws  =  Weight of sample extracted (g). 
 
      M   =  (100 - % moisture in sample) / 100. 
 

10.5.8.5 Percent Recovery (%R). 
 
   %R  =     Concentration found     x  100 
     Concentration spiked 
 
 10.5.8.6  Relative Percent Difference (RPD). 
 
   RPD =     (MSC - MSDC)     x  100 
       (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
 
      MSDC =  Matrix Spike Duplicate Concentration. 
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10.5.9 Sample Dilution 
 

10.5.9.1 Sample results greater than the upper limit of the initial calibration (160 ug/L) must be 
re-analyzed at a dilution. 

   
10.5.9.2 Dilution is accomplished by use of an appropriate-sized micro syringe.  An aliquot of the 

sample extract is added to an aliquot of the proper solvent (methylene chloride) in a I 
ml crimp-cap (autosampler) vial.  The dilution is recorded in the analysis logbook. 

 
10.5.9.3 The sample dilution results should be within the mid to upper range of the initial 

calibration.       
  
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary (Including SIM).        
 
  DFTPP    Every 12 hrs. 
  ICV    Every ICAL 
  Calibration Check std.  Every 12 hrs. 
  Method blank    one per batch*. 

  Matrix Spike   one per batch*. 
  Matrix Duplicate   one per batch*. 
  Blank Spike   one per batch*. 
  Blank Spike Duplicate  one per batch* 
  Surrogate   every sample and standard. 
  Internal Standard  every sample and standard. 
 
  * The maximum number of samples per extraction batch is twenty.  One per batch or every twenty 

samples.   Note – the blank spike duplicate is an MCP requirement.  
 

11.2 DFTPP Evaluation Procedure 
 

11.2.1 Three scans (the peak apex scan and the scans immediately preceding and following the 
apex) are acquired and averaged. 

 
11.2.2  Background subtraction is required, and must be accomplished using a single scan 

acquired no more than 20 scans prior to the elution of DFTPP.  The background 
subtraction should be designed only to eliminate column bleed or instrument background 
ions.  Do not subtract part of the DFTPP peak. 

 
11.2.3 As a secondary procedure, an individual scan (the apex or the scans preceding or 

following the apex) may be used.  Background subtraction may be used in the same 
manner as the first approach.  

 
11.3 Daily GC/MS performance check - refer to section 10.5.3. 
 
11.4 ICV – refer to section 10.3 
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11.5 Daily calibration check - refer to section 10.4. 

 
11.6 Method blank  

 
11.6.1 The method blank should be carried through all stages of the sample preparation and 

measurement. 
 

11.6.2 An acceptable method blank must be analyzed once for each extraction batch. 
 

11.6.3 Evaluate the method blank for target compounds to the MDL.  If target compounds are 
detected in the method blank above ½ the RL, the samples must be re-extracted and 
reanalyzed unless the samples are non-detected for the contaminant.   Common laboratory 
contaminants (such as phthalates) may not be detected in the method blank above 5 times 
the RL.  

 
11.6.4 Surrogates must meet acceptance criteria (11.7). 

 
11.6.5 If the method blank does not meet surrogate or contamination criteria, the entire batch must 

be reextracted.  However, if contamination criteria is not met, and the samples are non-
detected for the contaminant – the sample results may be reported.  

    
11.6.6 Clean up blanks may be analyzed in certain situations in order to clean up the analytical 

system or prevent carryover to client samples.  However, the analysis of these cleanup blanks 
must be performed in a manner which does not bias analytical results or create unfair treatment 
of quality assurance samples. 

 
11.6.7 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results narrated. 

 
11.7 Matrix Spike(MS)/Matrix Spike Duplicate(MSD)/Blank spike/Blank Spike Duplicate 

 
11.7.1 One sample from each analytical batch is selected and spiked in duplicate with select 

compounds to check precision and reproducibility. 
 

11.7.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 50 ug/l for 
base/neutral and 100 ug/l for acids. 

 
11.7.3 Percent recoveries (%R) (see section 10.5.8.5) are compared to in-house generated limits.  If 

samples are collected under the MCP or RCP, percent recovery default limits of 40-140% 
recovery for base-neutrals and 30-130% for acid compounds are used for comparison (in-
house generated limits are used if they are within the MCP/RCP limits).  

 
11.7.4 A relative percent deviation (RPD) (see section 10.5.8.6) is calculated and compared to RPD 

levels of in-house generated limits.   If samples are collected under the MCP or RCP, default 
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RPD limits of 20 for waters and 30 for soils are used for comparison (in-house generated limits 
are used if they are within the MCP limits).  

 
11.7.5 Blank spike.  An aliquot of clean matrix (sand or water) is spiked with matrix spike and 

prepared with each batch of samples (spiking solution must be prepared from a source 
independent from the calibration standards – a second source).   For the MCP, the blank 
spike is prepared in duplicate.  Percent recoveries are compared to in-house generated limits.  
For samples collected under the MCP or RCP, percent recovery default limits of 40-140% for 
base-neutrals and 30-130 for acid compounds are used (in-house generated limits may be 
used for comparison if they are within the MCP/RCP limits.   Additionally, the RPD should be 
evaluated for the BSP/BSPD.  Acceptance criteria is less than or equal to 20% RPD for waters 
and less than or equal to 30% RPD for soils.   Corrective action should be taken to resolve 
RPD exceedences.   Any exceedence should be discussed in the case narrative.   

 
11.7.6 If matrix spike recoveries are not met, and the QC check sample (blank spike) passed 

acceptance criteria, a matrix interference is to be assumed and the data is reportable.   If the 
blank spike recoveries do not meet acceptance criteria, the samples and QC must be re-
extracted.  The exception to this is if the blank spike recoveries are above acceptance criteria, 
and the samples are non-detected for those compounds. 

 
Note for samples collected under the MCP or RCP:  The lab may use in-house generated QC 
limits – even if they exceed MCP default limits – as long as the compound is designated  
“difficult” or “problem” (based on the in-house generated data) by the lab.  The lab must 
maintain the data to support this designation, and have available for audit review.   

 
11.8 Surrogate 

 
11.8.1 All blanks, samples, and matrix spikes contain surrogate compounds, which are used to 

monitor method performance. 
 

11.8.2 If the recovery of any surrogate compounds does not meet acceptance limits, the calculation 
must be checked. If needed the sample will be reanalyzed and possibly reextraced.  For 
samples collected under the MCP or RCP, percent recovery default limits of 30-130 (for soils), 
30-130 (base-neutral -  waters), and 15-110 (acid -  waters) are used for comparison (in-
house generated limits may be used if within the MCP/RCP limits).   

 
11.8.3 The sample must be reanalyzed or re-extracted if the following conditions exists: 

 
11.8.3.1 Recovery of any one surrogate compound in either base/neutral or acid fraction is 

below 10 %. 
 

11.8.3.2 The above conditions (section 11.7.2 and 11.7.3.1) are not required for samples having 
matrix interference problems.   The client may request chromatograms in the event of 
matrix-affected surrogate recoveries. 

 
11.8.3.3 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis is 

reported.  If the sample is re-extracted and the second extraction date did not meet the 
hold time, then both sets of data have to submitted. 
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11.8.3.4 If the surrogates are still outside control limits upon reextraction and reanalysis, then 

both sets of data should be submitted with the first analysis reported. 
 

11.9 Internal Standard. 
 

11.9.1 Retention time of the internal standard in the calibration check standard must be within ± 30 
seconds of the most recent mid-level initial calibration standard. 

 
11.9.2 If this is exceeded, instrument maintenance must occur and the calibration check standard 

must be re-analyzed. 
 

11.9.3 The area (Extracted Ion Current Profile) of the internal standard in the CCV’s must be within 
50 to 200 % of the corresponding area of the latest mid-level initial calibration standard. 

 
11.9.4 Internal standard areas of samples, blanks and QC samples must be within 50 to 100 % of the 

daily calibration check standard. 
 

11.9.5 If the area of internal standard does not meet control limits, the calculations must be checked. 
If a problem is not discovered, the sample must be reanalyzed. 

 
11.9.6 If the areas are acceptable upon reanalysis, the reanalysis data is reported. 

 
11.9.7 If the areas are unacceptable upon reanalysis, then both sets of data are submitted with the 

original analysis reported. 
  

11.10 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery and standard deviation (of the 4 replicate percent 
recoveries) are compared to in-house control limits.  If percent recovery or standard deviation 
criteria are not met, corrective action must be taken to bring the system back into control. 

 
11.11 Data assessment and acceptance criteria for quality control.  Quality control limits are generated 

and updated on at least on an annual basis by QA using an in-house program.  Blank spike, 
MS/MSD, and surrogate QC data are pooled for the previous year (or other specified time frame) 
and the data is processed and evaluated by QA.  The new limits are entered into the LIMS where 
they can be viewed directly or by printing out a compound list (QC limits must be requested).  The 
annual QC limit data is filed with QA.     

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

Dilutions must be recorded in the analysis logbook.  
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12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial. 
 

12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology,  surrogate 
recoveries, analysis dates, and data qualifiers are reported.  Additional quality control 
data including calibration summaries, MS/MSD (or duplicate) percent recoveries and 
RPDs, blank spike recoveries, and method blank results may be reported upon request 
of the client or program (MCP/RCP).  Raw data may be reported to the client on 
request. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
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14.4 Procedures for handling non-conforming data. 

 
14.4.1 If quality control data does not meet criteria the non-conformance must be 

discussed in a case narrative and footnoted on the applicable quality control 
report summary. 

 
14.4.2 If preservation or holding time criteria is not met and the samples are analyzed 

the result page must be footnoted with this information, and the non-
conformance must be discussed in a case narrative or other suitable 
communication (telephone conversation log or email).  Client notification 
documentation should be included with the data (telephone conversation log, 
fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that 

controls the creation and/or escape of wastes of hazardous materials to the 
environment.  The amounts of standards, reagents, and solvents must be limited to the 
amounts specified in this SOP.  All safety practices designed to limit the escape of 
vapors, liquids, or solids to the environment must be followed.  All method users must 
be familiar with the waste management practices described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This 
document describes the proper disposal of all waste materials generated during the 
testing of samples as follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, 
and the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.10 for 
QC  limits.  

 
17.0 ADDITIONAL REFERENCES 
 

17.1 SW846 Method 8000C, Revision 3, March, 2003; MA DEP WSC-CAM-IIB, Revision No. 
4, 8/13/04; CT RCP SW846 8270C Version 2.0 , July, 2006 
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Table 1 

 
   RECOMMENDED OPERATING CONDITION (FULLL SCAN AND SIM) 
 

Injection type Split/Splitless 
  
Split Injection Ratio 
 
Injection Pulse Pressure 

4:1 or 5:1 
 
20 psi until 0.4 min. 

  
Carrier Gas(linear velocity) 
 

Helium at 1.5 mL/min 

Septum purge flow 3 ml/min. 
  
Mass range 35 - 550 amu 
  
Electron Energy 70 volts (nominal) 
  
Scan time 2 – 3 scans/sec 
  
Injection port temperature 250 - 300° C 
  
Source temperature 220 - 270° C 
  
Transfer line temperature 300° C 
  
Quadropole temperature 200° C 
  
Initial temperature 45°  C 
  
Time 1 1 minutes 
  
Column temperature rate 30 degrees C/min; 20 degrees C/min 
  
Final temperature according to column type; 325 C 
  
Total run time 15 mins 
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 Table 2 
 
 
 DFTPP KEY IONS AND ION ABUNDANCE CRITERIA FOR FULL SCAN AND SIM 
 
  
Mass Ion Abundance Criteria 
  
51 30-60% of mass 198 
  
68 <2 % of mass 69 
  
70 <2 % of mass 69 
  
127 40-60 % of mass 198 
  
197 <1 % of mass 198 
  
198 Base peak, 100 % relative abundance 
  
199 5-9 % of mass 198 
  
275 10-30 % of mass 198 
  
365 >1 % of mass 198 
  
441 Present but less than mass 443 
  
442 >40 % of mass 198 
  
443 17-23 % of mass 442 
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 Table 3 
 
 INTERNAL STANDARD FOR FULL SCAN AND SIM 
 
Internal standard Prim/Sec. Ions 
  
1,4-Dichlorobenzene-d4 152 / 150, 115 
  
Naphthalene-d8 136 / 68 
  
Acenaphthene-d10 164 / 162, 160 
  
Phenanthrene-d10 188 / 94, 80 
  
Chrysene-d12 240 / 120, 236 
  
Perylene-d12 264 / 260, 265 
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 Table  4 
 
 SURROGATES FOR FULL SCAN AND SIM 
 
 
 
 BASE/NEUTRAL SURROGATES : 
 
  Control limit(%) 
Compound (Prim/Sec. ions) Water Soil 
    
Nitrobenzene-D5   (82/128,65) Refer to current in-house 

limits 
Refer to current in-house 
limits 

    
2-Fluorobiphenyl (172 / 171)   
    
Terphenyl-d14 (244/122,212)   
 
 
 
 ACID SURROGATES : 
 
    
  Control limit(%) 
Compound (Prim/Sec. ions) Water Soil 
    
2-Fluorophenol (112 / 64) Refer to current in-

house limits 
Refer to current in-
house limits 

    
Phenol-d6 (99/ 42,71)   
    
2,4,6-Tribromophenol (330/332,141)   
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 Table 5 
 
 
 Criteria for CCC and SPCC FOR FULL SCAN AND SIM 
 
 Initial Calibration: Maximum % RSD for CCC is 30 % 
 
 Continuing Calibration: Maximum % D for CCC is 20 % 
 
 Minimum acceptable average relative response factor (RRF) is 0.050 for SPCC. 
 
 
 Calibration check compounds (CCC)  
 
  
Base Neutral Acid 
  
1,4-Dichlorobenzene Phenol 
Hexachlorobutadiene 2,4-Dichlorophenol 
Acenaphthene 2-Nitrophenol 
Fluoranthene p-Chloro-m-cresol 
Di-n-octyl phthalate Pentachlorophenol 
Benzo(a)pyrene 2,4,6-Trichlorophenol 
Diphenylamine 
 
  System Performance Check Compounds (SPCC) 
 
  
Base Neutral Acid 
  
N-Nitroso-di-n-propylamine 2,4-Dinitrophenol 
Hexachlorocyclopentadiene 4-Nitrophenol 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMS104-11 
 Pub Date: 12/01/97 
 Rev Date: 03/27/13 
 Page 28 of 46 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 

          
 
 Table 6 
 
 
 MATRIX SPIKE RECOVERY and  RSD LIMITS FOR FULL SCAN AND SIM  
 
 
 Base Neutral fraction 

 RPD * % Recovery limit* 
Matrix Spike Compound Water Soil Water Soil 

     
1,4-Dichlorobenzene Refer to current 

in-house limits 
----------- ------------ -------------- 

Acenaphthene     
2,4-Dinitrotoluene     
Pyrene     
N-Nitroso-di-N-propylamine     
1,2,4-Trichlorobenzene     
 
 
 
 Acid fraction 

 RPD * % Recovery limit* 
Matrix Spike Compound Water Soil Water Soil 

Phenol Refer to current 
in-house limits 

------------- ------------ ------------- 

2-Chlorophenol     
4-Chloro-3-methylphenol     
4-Nitrophenol     
Pentachlorophenol     
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 Table 7 
 
 Semivolatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 1,4-Dichlorobenzene-d4       Naphthalene-d8 
        ions          ions  
 Aniline     (93/66,65) *Acetophenone  (105/77,51) 
 Benzyl alcohol    (108/79,77) Benzoic acid  (184/92,185) 
 Bis(2-chloroethyl)ether   (93/63,95) Bis(2-chloroethoxy)methane 
 Bis(2-chloroisopropyl)ether     (77/121)    (93/95,123)   
        4-chloroaniline    (129,65,92)     
 2-Chlorophenol    (128/64,130) 4-Chloro-3methylphenol (107/144) 
 1,3-Dichlorobenzene   (146/148,111 ) 2,4-Dichlorophenol (162/164,98) 
 1,4-Dichlorobenzene   (146/148,111) *2,6-Dichlorophenol (162/164,98) 
 1,2-Dichlorobenzene   (146/148,111) 2,4-Dimethylphenol (122/107) 
*Ethyl methanesulfonate   (79/109,97)  *a,a-Dimethyl-phenethylamine 
          (58/91,42) 
 2-Fluorophenol     (SURR.) Hexachlorobutadiene (225/223,227) 
 Hexachloroethane   (117/201,199) Isophorone  (82/95,138)   
*Methyl methanesulfonate  (80/79,64) 2-Methylnaphthalene (142/141) 
 2-Methylphenol    (108/107,79) Naphthalene  (128/129,127) 
 4-Methylphenol    (108/107,79) Nitrobenzene  (77/123,65) 
 N-Nitrosodimethylamine   (74/42)  Nitrobenzene-d8     (SURR.) 
 N-Nitroso-di-n-propylamine  (70/101,130) N-Nitroso-di-n-butylamine(84/57/41) 
 Phenol-d6       (SURR.) 2-Nitrophenol    (139/109,65) 
*2-Picoline    (93/66,92)   *N-Nitrosopiperidine  (42/114,55) 
Phenol       1,2,4-Trichlorobenzene (180/182,145) 
pyridine 
 
* non-routine target compound 
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 Table 7   (Continued) 
 
 Semivolatile Internal Standards with Corresponding Analytes 
 Assigned for Quantitation 
 
 Acenaphthene-d10     Phenanthrene-d10 
       ions        ions 
 Acenaphthene   (154/153,152)  *4-Aminobiphenyl  (169/168,170)  
 Acenaphthylene  (152/151,153) Anthracene   (178/176,179) 
*1-Chloronaphthalene  (162/127,164) 4-Bromophenyl phenyl ether 
          (248/250,141) 
 2-Chloronaphthalene  (162/127,164) Di-n-Butyl phthalate  (149/150) 
 4-Chlorophenylphenyl ether   4,6-Dinitro-2-methylphenol 
     (204/206,141)     (198/51,105) 
 Dibenzofuran   (168/139) *Diphenylamine   (169/168,167) 
 Diethyl phthalate  (149/177,150) 1,2-Diphenylhydrazine  (77/105) 
 Dimethyl phthalate  (163/149,164) Fluoranthene      (202/101,203) 
 2,4-Dinitrophenol  (184/63,154) Hexachlorobenzene  (284/142,249) 
 2,4-Dinitrotoluene  (165/63,89) N-Nitrosodiphenylamine 
 2,6-Dinitrotoluene   (165/63,89)     (169/168,167) 
 Fluorene   (166/165,167) Pentachlorophenol  (266/264,268) 
 Hexachlorocyclopentadiene       *Pentachloronitrobenzene 
    (237/235,272)     (295/237,142) 
 2-Fluorobiphenyl    (SURR.) *Phenacetin    (108/109,179) 
*1-Naphthylamine  (143/115,116) Phenanthrene   (178/179,176) 
*2-Naphthylamine  (143/115,116)  *Pronamide   (173/175,145) 
 2-Nitroaniline   (65/92,138) 
 3-Nitroaniline   (138/108,92) 
 4-Nitroaniline   (138/108,92) 
 4-Nitrophenol   (139/109,65) 
 Pentachlorobenzene  (250/252,248) 
*1,2,4,5-Tetrachlorobenzene (216/214,218) 
*2,3,4,6-Tetrachlorphenol    (232/230,131) 
 2,4,6-Tribromophenol    (SURR.) 
 2,4,6-Trichlorophenol    (196/198,200) 
 2,4,5-Trichlorophenol    (196/198,200) 
 
 Chrysene-d12      Perylene-d12 
      ions        ions 
 Benzidine   (184/92,185)  Benzo(b)fluoranthene (252/125) 
 Benzo(a)anthracene  (228/229/226)  Benzo(k)fluoranthene (252/125) 
 Bis(2-ethylhexyl)phthalate    Benzo(g.h.i)perylene 
    (149/167,279)     (276/138,277) 
 Butylbenzyl phthalate  (149/91)  Benzo(a)pyrene   (252/253,125) 
 Chrysene   (228/226,229)  *Dibenz(a,j)acridine (279/280) 
 3,3'-Dichlorobenzidine     Dibenz(a,h)anthracene 
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    (252/254,126)     (278/139,279) 
*p-Dimethylaminoazobenzene        *7,12-Dimethylbenz(a)anthracene 
    (120/225,77)     (256/241,257) 
 Pyrene    (202/200,203)  Indeno(1,2,3-d)pyrene (276) 
 Terphenyl-d14   (SURR.)  *3-Methylchloanthrene (268/253) 
Di-n-octyl-phthalate            (167/43) 
* non-routine target compound 
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 Table 8 
 
 REPORTING LIMITS (RL) FOR FULL SCAN 
  RL 

Compound Cas Number Water Soil 
  ug/l Ug/kg 
    
Phenol 108-95-2 10 660 
bis(2-Chloroethyl)ether 111-44-4 10 660 
2-Chlorophenol 95-57-8 10 660 
1,3-Dichlorobenzene 541-73-1 10 660 
1,4-Dichlorobenzene 106-46-7 10 660 
Benzyl Alcohol 100-51-6 20 1300 
1,2-Dichlorobenzene 95-50-1 10 660 
2-Methylphenol(o-Cresol) 95-48-7 10 660 
bis(2-Chloroisopropyl)ether 39638-32-9 10 660 
4-Methylphenol (p-Cresol) 106-44-5 10 660 
N-Nitroso-Di-N-Propylamine 621-64-7 10 660 
Hexachloroethane 67-72-1 10 660 
Nitrobenzene 98-95-3 10 660 
Isophorone  78-59-1 10 660 
2-Nitrophenol 88-75-5 10 660 
2,4-Dimethylphenol 105-67-9 10 660 
Benzoic Acid 65-85-0 50 3300 
bis(2-Chloroethoxy)methane 111-91-1 10 660 
2,4-Dichlorophenol 120-83-2 10 660 
1,2,4-Trichlorobenzene 120-82-1 10 660 
Naphthalene 91-20-3 10 660 
4-Chloroaniline 106-47-8 20 1300 
Hexachlorobutadiene 87-68-3 10 660 
4-Chloro-3-methylphenol 59-50-7 20 1300 
2-Methylnaphthalene 91-57-6 10 660 
Hexachlorocyclopentadiene 77-47-4 10 660 
2,4,6-Trichlorophenol 88-06-2 10 660 
2,4,5-Trichlorophenol 95-95-4 10 660 
2-Chloronaphthalene 91-58-7 10 660 
2-Nitroaniline 88-74-4 50 3300 
Dimethyl phthalate 131-11-3 10 660 
Acenaphthylene 208-96-8 10 660 
3-Nitroaniline 99-09-2 50 3300 
Acenaphthene 83-32-9 10 660 
2,4-Dinitrophenol 51-28-5 50 3300 
4-Nitrophenol 100-02-7 50 3300 
Dibenzofuran 132-64-9 100 660 
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2,4-Dinitrotoluene 121-14-2 10 660 
2,6-Dinitrotoluene 606-20-2 10 660 
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 Table 8    (Continued) 
 
 REPORTING LIMITS (RL)  
  RL 

Compound Cas Number Water Soil 
  ug/l Ug/kg 
    
Diethylphthalate 84-66-2 10 660 
4-Chlorophenyl phenyl ether 7005-72-3 10 660 
Fluorene 86-73-7 10 660 
4-Nitroaniline 100-01-6 50 3300 
4,6-Dinitro-2-methylphenol 534-52-1 50 3300 
Nitrosodiphenylamine 86-30-6 10 660 
4-Bromophenyl phenyl ether 101-55-3 10 660 
Hexachlorobenzene 118-74-1 10 660 
Pentachlorophenol 87-86-5 50 3300 
Phenanthrene 85-01-8 10 660 
Anthracene 120-12-7 10 660 
Di-n-butylphthalate 84-74-2 10 660 
Fluoranthene 206-44-0 10 660 
Pyrene 129-00-0 10 660 
Butyl benzyl phthalate 85-68-7 10 660 
3,3'-Dichlorobenzidine 91-94-1 20 1300 
Benzo(a)anthracene 56-55-3 10 660 
bis(2-ethylhexyl)phthalate 117-81-7 10 660 
Chrysene 218-01-9 10 660 
Di-n-octyl phthalate 117-84-0 10 660 
Benzo(b)fluoranthene 205-99-2 10 660 
Benzo(k)fluoranthene 207-08-9 10 660 
Benzo(a)pyrene 50-32-8 10 660 
Indeno(1,2,3-cd)pyrene 193-39-5 10 660 
Dibenz(a,h)anthracene 53-70-3 10 660 
Benzo(g,h,i)perylene 191-24-2 10 660 
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Table 9 
 

REPORTING LIMTS (RL) FOR 
SIM PAHS   

    
    Water Soil  
Compound CAS Number RL (ug/L) RL (ug/kg) 
Acenaphthene 83-32-9 0.10 25 
Acenaphthylene 208-96-8 0.10 25 
Anthracene 120-12-7 0.10 25 
Benzo(a)anthracene 56-55-3 0.05 25 
Benzo(a)pyrene 50-32-8 0.10 25 
Benzo(b)fluoranthene 205-99-2 0.05 25 
Benzo(g,h,i)perylene 191-24-2 0.10 25 
Benzo(k)fluoranthene 207-08-9 0.10 25 
Chrysene 218-01-9 0.10 25 
Dibenzo(a,h)anthracene 53-70-3 0.10 25 
Fluoranthene 206-44-0 0.10 25 
Fluorene 86-73-7 0.10 25 
Indeno(1,2,3-cd)pyrene 193-39-5 0.10 25 
2-Methylnaphthalene 91-57-6 0.20 25 
Naphthalene 91-20-3 0.10 25 
Phenanthrene 85-01-8 0.05 25 
Pyrene 129-00-0 0.10 25 
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 Table 10 
 
 CALIBRATION/SPIKE STANDARD PREPARATION (FULL SCAN) 
 

(ug/ml) 
 200 160 120 80 50 20 10 5  
Std MixA 
(microliters) 500 400 300 200 125 50 25 12.5  
Std Mix B 
(microliters) 500 400 300 200 125 50 25 12.5  
Internal Std (4000 
ug/ml) 
(microliters) 10 10 10 10 10 10 10 10  
Methylene 
Chloride 
(microliters) -- 200 400 600 750 900 950 975  
          

 
   CALIBRATION/SPIKE STANDARD PREPARATION (SIM) 
   (ug/ml)  
       
 120 80 40 20 5  
Std MixA 
(microliters) 300 200 100 50 12.5  
Std Mix B 
(microliters) 300 200 100 50 12.5  
Internal Std (400 
ug/ml) 
(microliters) 10 10 10 10 10  
Methylene 
Chloride 
(microliters) 400 600 800 900 975  
       

 
 
Additional Points:  *1 **0.5 ***0.1 ****0.05 
 

* Performed by 1:5 dilution of Level 5 
** Performed by 1:2 dilution of Level 1 
*** Performed by 1:5 dilution of level 0.5 
**** Performed by 1:2 dilution of level 0.1 
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STD A Preparation: 
 
1ml Accustandard CLP-HC-BN-R, 2000 ug/ml 
1ml Accustandard CLP-HC-A-R, 2000 ug/ml 
1ml Accustandard 2-014 F, 2000 ug/ml 
1ml Accustandard 2-014E-R3, 2000 ug/ml 
1ml Methylene Chloride 
 
Final Volume = 5ml, Final Concentration = 400 ug/ml 
 
STD B Preparation: 
 
0.5 ml Accustandard M-8270-SS, 1000 ug/ml 
1ml Ultra CUS-8910, 2000 ug/ml 
3.5 Methylene Chloride 
Final Volume = 5ml, Final Concentration = 400 ug/ml 
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 Table 10 
  
Compound List Report  
Matrix: AQ Aqueous  
  
Method List: AB8270 AQ  Method Ref: SW846 8270C 

Report List: ABAIX ALL  
ABN Appendix 9 
List 

RL/MDL Factor: 1  
  
  
Compound CAS No. 
  
2-Chlorophenol 95-57-8 
4-Chloro-3-methyl phenol 59-50-7 
2,4-Dichlorophenol 120-83-2 
2,4-Dimethylphenol 105-67-9 
2,4-Dinitrophenol 51-28-5 
2,6-Dichlorophenol 87-65-0 
4,6-Dinitro-o-cresol 534-52-1 
Dinoseb 88-85-7 
2-Methylphenol 95-48-7 
3&4-Methylphenol  
2-Nitrophenol 88-75-5 
4-Nitrophenol 100-02-7 
Pentachlorophenol 87-86-5 
Phenol 108-95-2 
2,3,4,6-Tetrachlorophenol 58-90-2 
2,4,5-Trichlorophenol 95-95-4 
2,4,6-Trichlorophenol 88-06-2 
2-Acetylaminofluorene 53-96-3 
4-Aminobiphenyl 92-67-1 
Acenaphthene 83-32-9 
Acenaphthylene 208-96-8 
Acetophenone 98-86-2 
Aniline 62-53-3 
Anthracene 120-12-7 
Aramite 140-57-8 
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A,A-Dimethylphenethylamine 122-09-8 
Benzo(a)anthracene 56-55-3 
Benzo(a)pyrene 50-32-8 
Benzo(b)fluoranthene 205-99-2 
Benzo(g,h,i)perylene 191-24-2 
Benzo(k)fluoranthene 207-08-9 
4-Bromophenyl phenyl ether 101-55-3 
Butyl benzyl phthalate 85-68-7 
Benzyl Alcohol 100-51-6 
2-Chloronaphthalene 91-58-7 
4-Chloroaniline 106-47-8 
Chlorobenzilate 510-15-6 
Chrysene 218-01-9 
bis(2-Chloroethoxy)methane 111-91-1 
bis(2-Chloroethyl)ether 111-44-4 
bis(2-Chloroisopropyl)ether 108-60-1 

4-Chlorophenyl phenyl ether 
7005-72-
3 

1,2-Dichlorobenzene 95-50-1 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
2,4-Dinitrotoluene 121-14-2 
2,6-Dinitrotoluene 606-20-2 
3,3'-Dichlorobenzidine 91-94-1 
3,3'-Dimethylbenzidine 119-93-7 
7,12-Dimethylbenz(a)anthracene 57-97-6 

Diallate 
2303-16-
4 

Dibenzo(a,h)anthracene 53-70-3 
Dibenzofuran 132-64-9 
Dimethoate 60-51-5 
Diphenylamine 122-39-4 
Disulfoton 298-04-4 
m-Dinitrobenzene 99-65-0 
p-(Dimethylamine)azobenzene 60-11-7 
Di-n-butyl phthalate 84-74-2 
Di-n-octyl phthalate 117-84-0 
Diethyl phthalate 84-66-2 
Dimethyl phthalate 131-11-3 
bis(2-Ethylhexyl)phthalate 117-81-7 
Ethyl methanesulfonate 62-50-0 
Famphur 52-85-7 
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Fluoranthene 206-44-0 
Fluorene 86-73-7 
Hexachlorobenzene 118-74-1 
Hexachlorobutadiene 87-68-3 
Hexachlorocyclopentadiene 77-47-4 
Hexachloroethane 67-72-1 
Hexachlorophene 70-30-4 

Hexachloropropene 
1888-71-
7 

Indeno(1,2,3-cd)pyrene 193-39-5 
Isodrin 465-73-6 
Isophorone 78-59-1 
Isosafrole 120-58-1 
Kepone 143-50-0 
2-Methylnaphthalene 91-57-6 
3-Methylcholanthrene 56-49-5 
Methapyrilene 91-80-5 
Methyl methanesulfonate 66-27-3 
Methyl parathion 298-00-0 
1,4-Naphthoquinone 130-15-4 
1-Naphthylamine 134-32-7 
2-Naphthylamine 91-59-8 
2-Nitroaniline 88-74-4 
3-Nitroaniline 99-09-2 
4-Nitroaniline 100-01-6 
5-Nitro-o-toluidine 99-55-8 
Naphthalene 91-20-3 
Nitrobenzene 98-95-3 
n-Nitrosodimethylamine 62-75-9 
4-Nitroquinoline 1-Oxide 56-57-5 
N-Nitroso-di-n-propylamine 621-64-7 
N-Nitrosodi-n-butylamine 924-16-3 
N-Nitrosodiethylamine 55-18-5 
N-Nitrosodiphenylamine 86-30-6 

N-Nitrosomethylethylamine 
10595-
95-6 

N-Nitrosomorpholine 59-89-2 
N-Nitrosopiperidine 100-75-4 
N-Nitrosopyrrolidine 930-55-2 
O,O,O-Triethyl phosphorothioat 126-68-1 
2-Picoline 109-06-8 
Parathion 56-38-2 
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Pentachlorobenzene 608-93-5 
Pentachloroethane 76-01-7 
Pentachloronitrobenzene 82-68-8 
Phenacetin 62-44-2 
Phenanthrene 85-01-8 
Phorate 298-02-2 

Pronamide 
23950-
58-5 

Pyrene 129-00-0 
Pyridine 110-86-1 
p-Phenylenediamine 106-50-3 
Safrole 94-59-7 
1,2,4,5-Tetrachlorobenzene 95-94-3 
1,2,4-Trichlorobenzene 120-82-1 
Thionazin 297-97-2 
o-Toluidine 95-53-4 
sym-Trinitrobenzene 99-35-4 

Tetraethyl dithiopyrophosphate 
3689-24-
5 

  
122 compounds reported in list 
ABAIX  
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 Table 11    
     
Compound List Report     
Product: AB8270PPL Semivolatiles, PPL   
Matrix: AQ Aqueous     
     
Method List: AB8270 AQ  Method Ref: SW846 8270C 
Report List: ABPPL ALL  ABN PPL List  
RL/MDL Factor: 1     
     
     
Compound CAS No.    
       
2-Chlorophenol 95-57-8    
4-Chloro-3-methyl phenol 59-50-7    
2,4-Dichlorophenol 120-83-2    
2,4-Dimethylphenol 105-67-9    
2,4-Dinitrophenol 51-28-5    
4,6-Dinitro-o-cresol 534-52-1    
2-Nitrophenol 88-75-5    
4-Nitrophenol 100-02-7    
Pentachlorophenol 87-86-5    
Phenol 108-95-2    
2,4,6-Trichlorophenol 88-06-2    
Acenaphthene 83-32-9    
Acenaphthylene 208-96-8    
Anthracene 120-12-7    
Benzidine 92-87-5    
Benzo(a)anthracene 56-55-3    
Benzo(a)pyrene 50-32-8    
Benzo(b)fluoranthene 205-99-2    
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Benzo(g,h,i)perylene 191-24-2    
Benzo(k)fluoranthene 207-08-9    
4-Bromophenyl phenyl ether 101-55-3    
Butyl benzyl phthalate 85-68-7    
2-Chloronaphthalene 91-58-7    
4-Chloroaniline 106-47-8    
Chrysene 218-01-9    
bis(2-Chloroethoxy)methane 111-91-1    
bis(2-Chloroethyl)ether 111-44-4    
bis(2-Chloroisopropyl)ether 108-60-1    

4-Chlorophenyl phenyl ether 
7005-72-
3    

1,2-Dichlorobenzene 95-50-1    
1,2-Diphenylhydrazine 122-66-7    
1,3-Dichlorobenzene 541-73-1    
1,4-Dichlorobenzene 106-46-7    
2,4-Dinitrotoluene 121-14-2    
2,6-Dinitrotoluene 606-20-2    
3,3'-Dichlorobenzidine 91-94-1    
Dibenzo(a,h)anthracene 53-70-3    
Di-n-butyl phthalate 84-74-2    
Di-n-octyl phthalate 117-84-0    
Diethyl phthalate 84-66-2    
Dimethyl phthalate 131-11-3    
bis(2-Ethylhexyl)phthalate 117-81-7    
Fluoranthene 206-44-0    
Fluorene 86-73-7    
Hexachlorobenzene 118-74-1    
Hexachlorobutadiene 87-68-3    
Hexachlorocyclopentadiene 77-47-4    
Hexachloroethane 67-72-1    
Indeno(1,2,3-cd)pyrene 193-39-5    
Isophorone 78-59-1    
Naphthalene 91-20-3    
Nitrobenzene 98-95-3    
n-Nitrosodimethylamine 62-75-9    
N-Nitroso-di-n-propylamine 621-64-7    
N-Nitrosodiphenylamine 86-30-6    
Phenanthrene 85-01-8    
Pyrene 129-00-0    
1,2,4-Trichlorobenzene 120-82-1    
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58 compounds reported in list 
ABPPL      
     
     

 
 
 
 
 
 
 
 
 
 
 
 

 
Table 
12    

     
Compound List Report     
Product: AB8270TCL Semivolatiles, TCL   
Matrix: AQ Aqueous     
     
Method List: AB8270 AQ  Method Ref: SW846 8270C 
Report List: ABTCL ALL  ABN TCL List  
RL/MDL Factor: 1     
     
     

Compound 
CAS 
No.    

       
Benzoic Acid 65-85-0    
2-Chlorophenol 95-57-8    
4-Chloro-3-methyl phenol 59-50-7    

2,4-Dichlorophenol 
120-83-
2    

2,4-Dimethylphenol 
105-67-
9    

2,4-Dinitrophenol 51-28-5    

4,6-Dinitro-o-cresol 
534-52-
1    

2-Methylphenol 95-48-7    
3&4-Methylphenol      
2-Nitrophenol 88-75-5    
4-Nitrophenol 100-02-    
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7 
Pentachlorophenol 87-86-5    

Phenol 
108-95-
2    

2,4,5-Trichlorophenol 95-95-4    
2,4,6-Trichlorophenol 88-06-2    
Acenaphthene 83-32-9    

Acenaphthylene 
208-96-
8    

Anthracene 
120-12-
7    

Benzo(a)anthracene 56-55-3    
Benzo(a)pyrene 50-32-8    

Benzo(b)fluoranthene 
205-99-
2    

Benzo(g,h,i)perylene 
191-24-
2    

Benzo(k)fluoranthene 
207-08-
9    

4-Bromophenyl phenyl ether 
101-55-
3    

Butyl benzyl phthalate 85-68-7    

Benzyl Alcohol 
100-51-
6    

2-Chloronaphthalene 91-58-7    

4-Chloroaniline 
106-47-
8    

Carbazole 86-74-8    

Chrysene 
218-01-
9    

bis(2-Chloroethoxy)methane 
111-91-
1    

bis(2-Chloroethyl)ether 
111-44-
4    

bis(2-Chloroisopropyl)ether 
108-60-
1    

4-Chlorophenyl phenyl ether 
7005-
72-3    

1,2-Dichlorobenzene 95-50-1    

1,3-Dichlorobenzene 
541-73-
1    

1,4-Dichlorobenzene 
106-46-
7    

2,4-Dinitrotoluene 
121-14-
2    

2,6-Dinitrotoluene 606-20-    
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2 
3,3'-Dichlorobenzidine 91-94-1    
Dibenzo(a,h)anthracene 53-70-3    

Dibenzofuran 
132-64-
9    

Di-n-butyl phthalate 84-74-2    

Di-n-octyl phthalate 
117-84-
0    

Diethyl phthalate 84-66-2    

Dimethyl phthalate 
131-11-
3    

bis(2-Ethylhexyl)phthalate 
117-81-
7    

Fluoranthene 
206-44-
0    

Fluorene 86-73-7    

Hexachlorobenzene 
118-74-
1    

Hexachlorobutadiene 87-68-3    
Hexachlorocyclopentadiene 77-47-4    
Hexachloroethane 67-72-1    

Indeno(1,2,3-cd)pyrene 
193-39-
5    

Isophorone 78-59-1    
2-Methylnaphthalene 91-57-6    
2-Nitroaniline 88-74-4    
3-Nitroaniline 99-09-2    

4-Nitroaniline 
100-01-
6    

Naphthalene 91-20-3    
Nitrobenzene 98-95-3    

N-Nitroso-di-n-propylamine 
621-64-
7    

N-Nitrosodiphenylamine 86-30-6    
Phenanthrene 85-01-8    

Pyrene 
129-00-
0    

1,2,4-Trichlorobenzene 
120-82-
1    

       
66 compounds reported in list 
ABTCL      
     

 
Note:  1,4-Dioxane is also reported by this SOP (SIM). 



SOP L-3 

Determination of Organochlorine 
Pesticides using QC System
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Lab Manager: Douglas Yargeau  

 
QA Officer: Robert Treggiari 

 
 

TITLE: DETERMINATION OF ORGANOCHLORINE PESTICIDES USING GC SYSTEM 
 
TEST METHOD: SW846-8081B (Revision 2, February 2007) 
 
REVISED SECTIONS:  6.1.1; 8.3.5 
 
1.0 SCOPE & APPLICATION 
 

1.1 Method 8081B is used to determine the concentrations of various organochlorine pesticides in 
extracts from solid and liquid matrices, using capillary columns with electron capture detectors 
(ECDs).   This revision no longer includes the analysis of PCBs (8082) since that method 
includes specific cleanup and quantitation procedures designed for PCB analysis. 

 
1.2 Test Code: P8081PEST 

 
1.3 Method 8081B is used to determine the concentrations of various organochlorine pesticides in 

extracts from solid and liquid matrices, using capillary columns with electron capture detectors 
(ECDs).   Refer to Table 3 for the compounds analyzed by this method.  This revision no longer 
includes the analysis of PCBs (8082) since that method includes specific cleanup and 
quantitation procedures designed for PCB analysis 

 
2.0 SUMMARY 
 

2.1 This method can be performed in accordance with current SW846 extraction methodologies: 
    Method-3510 (Separatory Funnel Liquid-Liquid Extraction)  
   Method-3520 (Continuous Liquid-Liquid Extraction)  
   Method-3540 (Soxhlet Extraction)  
   Method-3550 (Ultrasonic Extraction)  
   Method-3545 (Pressurized Fluid Extraction – PFE) 
 

2.2 Prior to gas chromatographic analysis, the extraction solvent must be exchanged to hexane.  
Refer to extraction SOP. 

 
2.3 Some of the following cleanups may be used to eliminate interferences in the analysis:  

   Method-3610 (Alumina column cleanup)  
   Method-3620 (Florisil column cleanup) 
   Method-3630 (Silica gel column cleanup)  
   Method-3660 (Sulfur Cleanup).  
   
   Refer to extraction SOPs.  
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2.4 The resultant hexane extract is injected into a calibrated GC system containing a fused silica 
capillary. 

 
2.5 The peaks detected are compared to retention times specific to the known target list of 

compounds on two different column types (primary and confirmation). 
 

2.6 If sensitivity permits, the positive hit may be confirmed by GC/MS method 8270. 
 

2.7 Once identified the compound is quantitated by external standard techniques with an average 
calibration factor generated from a 5 points curve 

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending 
on matrix difficulties, sample volumes or weights, and percent moisture.  Detected 
concentrations below this concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an 

individual analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described 
in 40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume 
analyzed and sample dilutions if needed, which may cause MDL variations from sample to 
sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using 

the same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 
replicates).  If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the 
appropriate student’s t value.  MDLs are determined initially (prior to analysis), on an annual 
basis, and after major maintenance to equipment.   Refer to the MDL SOP (MQA245) for 
specific procedures for performing MDL studies.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list in 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL 
studies are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  
Electronic MDL data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number 
of samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 
samples (or 10 samples for certain methods) or less will all be handled as a separate batch. 
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4.3 BLANK SPIKE –  a sample matrix, free from the analytes of interest, spiked with verified known 

amounts of analytes from a source independent of the calibration standards or a material 
containing known and verified amounts of analytes. It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of all or a portion 
of the measurement system. 

 
4.4 BREAKDOWN - a measure of the decomposition of certain analytes (DDT and Endrin) into by-

products. 
 

4.5 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target 
analyte to the mass injected.  The calibration factor is analogous to the Relative Response 
Factor (RRF) used in the Volatile and Semivolatile fractions. 

 
4.6 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.7 CALIBRATION CHECK - analytical standard run every 12 hours to verify the initial calibration of 

the system. 
 

4.8 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 
oven. 

 
4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample 

matrix and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and 
pesticide/Aroclor compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  
This includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date 

of its extraction and/or analysis. 
 

4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary 
phase within a chromatographic column.  The analytes are volatized directly from the sample 
(VOA water and low-soil), volatized from the sample extract (VOA medium soil), or injected as 
extracts (SVOA and PEST).  In VOA and SVOA analysis, the compounds are detected by a 
Mass Spectrometer (MS).  In PEST analysis, the compounds are detected by an Electron 
Capture (EC) detector.  In the screening procedure (all fractions), the Flame Ionization Detector 
(FID) is used as the detector. 
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4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(preferably a different vendor, but a different lot is acceptable if no other vendors available) from 
the initial calibration standards to verify the initial calibration.  

 
4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to 

the retention time at the end of the area of integration. 
 

4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 
(soil/sediment) to perform any of the required operations:  sample analysis or extraction, 
percent moisture, MS/MSD, etc. 

 
4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous 
with phase (liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target 
analytes, and may affect surrogate recoveries.  In addition, non-target analytes may be 
extracted from the matrix causing interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) 

that is spiked in order to determine the precision of the method. 
 

4.22 METHOD BLANK - an analytical control consisting of all reagents and surrogate standards that 
is carried throughout the entire analytical procedure.  The method blank is used to define the 
level of laboratory, background, and reagent contamination. 

 
4.23 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of 

Environmental Protection (MA DEP) program which deals with environmental cleanups within 
the state.  For the purposes of this SOP MCP specifically refers to data quality and reporting 
guidelines established under the MCP Data Enhancement Program.   

 
4.24 PERCENT DIFFERENCE (%D) - As used in this SOP to compare two values, the percent 

difference indicates both the direction and the magnitude of the comparison, i.e., the percent 
difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 
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4.25 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample 
made by drying an aliquot of the sample at 105°C.  The percent moisture determined in this 
manner also includes contributions from all compounds that may volatilize at or below 105 °C, 
including water.  Percent moisture may be determined from decanted samples and from 
samples that are not decanted. 

 
4.26 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare 

two values, the relative percent difference is based on the mean of the two values, and is 
reported as an absolute value, i.e., always expressed as a positive number or zero.  In contrast, 
see percent difference. 

 
4.27 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.28 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of 

an analyte compared to its internal standard.  Relative Response Factors are determined by 
analysis of standards and are used in the calculation of concentrations of analytes in samples.  
RRF is determined by the following equation: 

 
Where, 
 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.23 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
RTis= Retention time for the internal standard in calibration standard or in a sample. 

 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.29 RESOLUTION - also termed separation or percent resolution, the separation between peaks on 
a chromatogram, calculated by dividing the depth of the valley between the peaks by the peak 
height of the smaller peak being resolved, multiplied by 100. 

 
4.30 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, 

EC, or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.31 SOIL - used herein synonymously with soil/sediment and sediment. 
 

4.32 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds 
added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to 
evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.33 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period.  For pesticide/Aroclor 

analyses performed by GC/ECD, the twelve hour time period in the analytical sequence begins 
at the moment of injection of the instrument blank that precedes sample analyses, and ends 
after twelve hours have elapsed according to the system clock. 

 
4.34 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  

The identification of a target analyte is dependent on a target compound's retention time falling 
within the specified retention time window established for that compound.  Retention time is 
dependent on the nature of the column's stationary phase, column diameter, temperature, flow 
rate, and other parameters. 

 
5.0 HEALTH & SAFETY 
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5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  
All samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The following parameters have been tentatively classified as known or suspected human or 

mammalian carcinogens: 4,4’-DDT, 4,4’-DDD, and the BHCs.  All standards of should be 
prepared in a hood. 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Preservation 
 

6.1.1 Containers - two 1-liter glass bottles with Teflon insert in cap (aqueous) or 8 oz. Amber jar 
with Teflon insert in cap (soil).  Additional volume for water samples are necessary if to be 
used for QC.   If chlorine is present in the sample (or suspected) add 1 ml of sodium 
thiosulfate solution to the sample container. The pH of samples is checked using pH paper 
prior to extraction and recorded in the preparation logbook.  Samples are extracted as 
received and recorded as neutral 7.0 (6.5 – 7.5).  If pH is outside of neutral, the determined 
pH is recorded and commented. 

 
6.1.2 Samples should be taken with care so as to prevent any portion of the collected sample  
 coming in contact with the sampler's gloves, thus causing possible phthalate  
 contamination. 

 
6.1.3 The samples must be protected from light and refrigerated at 40C ± 20C from the time of  
 receipt until extraction and analysis. 

 
6.1.4 Sample extracts must be stored at 4°C ±  2°C protected from light. 

 
6.2 Holding time 

 
6.2.1 Aqueous sample must be extracted within 7 days of sampling. 

 
6.2.2 Soil sample must be extracted within 14 days of sampling. 

 
6.2.3 Extracts must be analyzed within 40 days following extraction. 

 
 
7.0 APPARATUS & MATERIALS 
 

7.1 Gas Chromatograph System 
 

7.1.1 Gas Chromatograph – Hewlett Packard Model 5890 or equivalent 
 

7.1.1.1 The complete analytical system with a temperature programmable gas 
chromatograph and all required accessories including syringes, analytical 
columns, and gases. 
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7.1.1.2 The injection port is designed for splitless injection with capillary columns. 

 
7.1.1.3 The capillary column is directly coupled to the detector. 

 
7.1.2 Columns: 

 
7.1.2.1 Primary:  30 m x 0.53 mm fused silica (1 um film thickness) DB-1701 narrow -bore 

capillary column or equivalent. Condition as per manufacturer's directions. 
 

7.1.2.2 Confirmatory 30 m x 0.53 mm fused silica (1 um film thickness) *DB-35 narrow 
-bore capillary column *or equivalent. Condition as per manufacturer's directions. 

7.2 Data system 
 

   The ENVIROQUANT (PC) data system is capable of quantitation using multipoint calibration. 
  

7.3 Syringe 
 

7.3.1 10 ul graduated, manually held (Hamilton or equiv.). 
 

7.3.2 10 ul graduated, auto sampler (Hamilton or equiv.). 
 
8.0 STANDARDS & REAGENTS 
 

8.1 Solvents - Ultra pure, chromatography grade Hexane. 
 

8.2 Stock standard solutions. 
 

8.2.1 Commercially prepared standards used. Refer to Table 2. 
 

8.2.2 Stock standard solutions must be replaced after 1 year or sooner if comparison with quality 
control check samples indicates a problem. 

 
8.2.3 All other standard solutions must be replaced after six months or sooner if comparison with 

quality control check samples indicates a problem. 
 

8.2.4 Unopened stock standards should be stored according to manufacturer’s requirements.  
All standard solutions should be stored at 4°C ± 2°C in the dark using amber vials.  

 
8.3 Calibration standards. 

 
8.3.1 Calibration standards are prepared at a minimum of the following six concentration levels, 

including surrogates, from the stock standards. 
 
   Pesticides:  5.0, 10, 50, 100, 400, 1000 ug/l, *containing tetrachloro-m-xylene (TCMX) and 

decachlorobiphenyl (DCB) at 8, 16, 40, 48, 56, and 80 ug/l respectively. 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC203-07 
 Pub Date: 3/24/00 
 Rev Date: 6/13/13 
 Page 9 of 26 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

   Toxaphene: 200, 400, 1000, 2000, 10000 ug/L 
 
   Chlordane:  20, 40, 100, 200, 1000 ug/L 
          

8.3.2 See Table 2 for preparation of working standard. 
 

8.3.3 See Table 2 for preparation of Pesticide Breakdown Solution 
 

8.3.4 The Pesticide matrix spike solution is prepared in Acetone at 2/10 ug/ml (Refer to Table 2). 
 
8.3.5 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 

water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, expiration 
date, calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.  Vendors typically used by Accutest include Fisher Scientific, 
VWR, Accustandard, Absolute Standards, Supelco, Chemservices, Ultra, and ERA.   
Additional vendors may be utilized as necessary. 

 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences.  
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to " The Procedure for Washing Glassware " SOP No. 
MQC005-02 for practices utilized in the extraction department. 

 
9.3 Matrix interferences may be caused by contaminants that are co-extracted from the sample. The 

extent of matrix interferences will vary from source to source. Interferences such as sulfur and 
phthalate are removed by sulfur cleanup (Method 3660B).  

 
9.4 Avoiding contact with any plastic materials and checking all solvents and reagents for phthalate 

contamination can best minimize interference from phthalate esters.   
 

9.5 Waxes, lipids, and other high molecular weight materials can be removed by GPC.  Additional 
adsorptive cleanups including silica gel alumina, and florisil may be necessary 

 
10.0 PROCEDURE 
 

10.1 The calibration ranges are shown in section 8.3.1. 
 

10.2 The linear range covered by this calibration is the highest concentration standard.  A low 
standard must be analyzed at or below the reporting limit.  

 
10.3 Aliquot the proper amount of each calibration standard into a 2 ml crimp top vial. 

 
10.4 The calibration factor (CF) is defined in section 10.17.1. 
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10.5 Initial calibration 
 

10.5.1 A minimum of 5 points must be analyzed (as an option, more points may be analyzed). 
  

10.5.2 Surrogate compounds must be analyzed at the same concentrations used for the 
calibration curve.  

 
10.5.3 To quantitate using the average response factor (RF),  percent relative standard 

deviation (%RSD) (see section 10.17.2) must be <20 % for each analyte of interest.  
Quantitation using regression analysis must utilize a curve with a correlation coefficient 
>0.99.   The curve may be forced through the origin  - verify that this is acceptable prior to 
proceeding.  A minimum of 5 points is required for linear regression – 6 points for 
quadratic.  

  
10.5.4 The multi-component analytes (such as: Toxaphene or Chlordane) employs a multiple-

point initial calibration as described in sections 10.5.1 and 10.5.2 (however, a minimum 
of two points are required for initial calibration). 

 
• The areas of the 4 to 6 major peaks should be used as for quantitation to calculate the 

calibration factor for that peak. 
 

• These calibration factors are then used to calculate the concentration of each corresponding 
peak in the sample chromatogram and the 4 to 6 resulting concentrations are averaged to 
provide the final result for the sample.  

 
Note: Calibration points within the calibration curve (above the low point and below the high 
point) may not be removed for the sole purpose of meeting RSD or linear regression 
acceptance criteria.  A point within the curve may be removed only if it can be determined to be 
an obvious problem with the analysis (eg. poor injection, etc.).  The low or high point of the 
curve may be removed to meet RSD or linear regression criteria.  However, by removing the 
low point the RL is subsequently raised; by removing the high point the quantitation range is 
lowered.    
 
Note:  The practice of running extra calibration levels and selectively choosing the best results 
(i.e. cherry picking) is strictly prohibited.   

 
10.5.5 The concentration of the calibration standard at the upper limit of the curve will be reduced 

if the instrument response indicates signs of detector saturation. 
 
10.5.6 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 

within the same 12-hour clock as the initial calibration – and before sample analysis 
occurs. 

 
10.5.7 If linear or non-linear regression is used then the low point of the calibration (RL) must be 

verified by re-calculating the concentration of the low point against the curve.  Acceptance 
criteria are 70-130% recovery.  If these criteria are not met, then the RL will become the 
next highest calibration point exhibiting acceptable recovery (70-130%).  
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10.5.8 Initial Calibration Verification (ICV).   A standard obtained from a source independent from 

the initial calibration standards (second source) must be analyzed after the initial 
calibration to verify accuracy.  The percent recovery must be less than or equal to 20 % for 
each target compound.  If this criteria is not met, the problem must be corrected and the 
analysis of a new initial calibration may be necessary.  

 
10.6 Continuing calibration check (CBCHK). 

 
10.6.1 A Continuing calibration check standard at mid-level concentration must be acquired at the 

beginning of each 12-hour shift or at intervals of not more than 20 samples∗ and at the end 
of the analysis sequence. ****10 samples is recommended to minimize the number of 
samples requiring re-injection when QC limits are exceeded.   The analyst should alternate 
the analysis of low and high concentration calibration checks.   

 
   ∗ Each group of 20 samples in the analysis sequence includes a calibration standard. Thus, 

injections of method blank extracts, matrix spike samples, and other non-standards are counted 
in the total. Solvent blanks, injected as a check on cross-contamination, need not be counted in 
the total. 

 
10.6.2 The response should be checked against the % difference of the average 

calibration factor for curves using the average RF, or area % if using a curve 
generated using regression.  The percent difference (%D) (see section 10.17.3) must be 
less than or equal to 20 % for each target compound. 

 
10.6.3 If a % D criterion is met, the continuing calibration is considered valid. 

 
10.6.4 If %D criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail 

again, a new five or six-point calibration must be performed. Alternatively, if the corrective 
action that is taken resolves the problem (as evidenced by two consecutive successful 
continuing calibrations), a new initial calibration does not have to be performed. 

 
10.6.5 If %D criteria fail (> 15%) at the end of the analysis sequence, 

 
° the analyte was not detected in the specific samples analyzed during the analytical shift: then 

the extracts for those samples do not need to be reanalyzed when the calibration standard 
response is above the initial calibration response. 

 
° the analyte was detected in the specific samples analyzed during the analytical shift, or the 

calibration standard response is below the initial calibration response: the extracts for those 
samples need to be reanalyzed 

 
10.7 Retention time windows 

 
10.7.1 Retention time windows must be calculated for each analyte on each GC column and 

whenever a new GC column is installed. The data must be retained in the laboratory. 
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10.7.2 Make three injections of all single component standard mixture and multi-response 
products at approximately equal intervals during the 72-hr period. 

 
10.7.3 Calculate the standard deviation of the three absolute retention times - recording the 

retention time to three decimal places (e.g. 10.015 min) - for each single component 
pesticide. 

 
10.7.4 For multi-response pesticides, choose four to six major peaks and calculate the standard 

deviation of the three retention times for that peak. The peak chosen should be fairly 
immune to losses due to degradation and weathering in the samples. 

 
10.7.5 In those cases where the standard deviations of the retention time window for a particular 

pesticide is 0.000 minutes, the laboratory may either collect data from additional injections 
of standards or use a default standard deviation of 0.01 minutes.  

 
10.7.6 Apply plus or minus three times the standard deviations to retention time of each target 

compound  (first calibration check of the day or middle level of initial calibration).  This will 
be used to define the retention time window for the sample. If default standard deviation of 
0.01 minutes is employed, the width of the window will be 0.03 minutes.  This procedure 
must be performed each working day.  

 
10.8 Instrument conditions. 

 
10.8.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed as 

long as criteria of calibration are met. 
 

10.9 Sample preparation. 
 

10.9.1 Refer to the appropriate extraction SOP. 
 

10.10  Sample cleanup. 
 

10.10.1 The specific cleanup procedure used will depend on the nature of the sample to be 
analyzed and the data quality objectives for the measurements. Refer to section 2. 

 
10.11 The GC column should be primed or deactivated by injecting a pesticide standard mixture 

approximately 20 times more concentrated the mid-level standard. Because of the low 
concentration of pesticide standards injected on a GC/ECD, column adsorption may be a problem 
when the GC has not been used for a day. 

 
10.12 DDT and Endrin breakdown evaluation. 

 
10.12.1 Before samples are analyzed and at the beginning of each 12-hour shift, inject 1 µl of an 

evaluation standard directly on column. (Refer to Table 2). 
 

10.12.2 Calculate the percent breakdown for Endrin and DDT (See section 10.17.7). 
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10.12.3 If degradation of either DDT or Endrin exceeds 15 %, take corrective action before 
proceeding with calibration.  Breakdown must be evaluated using peak areas. This should 
include replacing the liner, cleaning the injection port, and clipping the analytical column. 

 
10.12.4 Breakdown occurs when the injection port liner is contaminated high boiling residue from 

sample injection or when the injector contains metal fittings. Refer to the “GC Preventative 
Maintenance” SOP for GC system maintenance outline. 

 
10.13 Initial calibration or continuing calibration check. 

 
10.13.1 See Section 8 
 
10.13.2 If one or more compounds have a response greater than the highest calibration standard, 

the extract requires dilution.   Dilution should be performed in hexane using microsyringes, 
and may be performed using the autosampler vials or volumetric flasks (for larger 
dilutions).  Dilutions may not be performed due to sulfur interference.  A cleanup 
technique must be performed on the sample to reduce the presence of sulfur. The 
dilution should result in a concentration within the mid-to-upper range of the calibration 
curve 

 
10.14 Sample analysis (Primary). 

 
10.14.1 The external standard technique is performed. 

 
10.14.2 Inject 1 µl of the sample extract.. 

 
10.14.3 When the extracts are not being used for the analyses, store them at 40 C +/- 2 protected 

from light in crimp-cap vials equipped with un-pierced Teflon-lined septa. 
  

10.15 Confirmation analysis 
 

10.15.1 Confirmation analysis is to confirm the presence of all compounds tentatively identified in 
the primary analysis. 

 
10.15.2 A dissimilar GC column from primary analysis must be used to perform confirmation 

analysis. 
 
10.15.3 All QA/QC parameters should  be met on the confirmation column. 

 
10.15.4 An RPD of <40% should be met between the primary and confirmation column results.  If 

these criteria are not met, the results should be qualified, and/or note the exceedence in 
the case narrative.  If an RPD >40% can be attributed to interference on one of the two 
columns, the lab should report the lower results and explain the justification in the case 
narrative.  
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10.15.5 GC/MS confirmation will normally require a concentration of approximately 10 ng/ul in the 
final extract for each single-component compound, while SIM may only require a 
concentration of  1 ng/ul.  

 
10.16 Data interpretation 

 
10.16.1 Qualitative identification 

 
   Analyst shall identify the targeted compounds with competent knowledge interpreting retention time 

and/or chromatographic pattern by comparison of the sample to the standard of the suspected 
compound.  The criteria required for a positive identification are:  

 
   o The sample component must elute at the daily absolute retention time window (Refer to 

section 10.7) for both primary and confirmation run. 
 
   o For multi-response pesticides, the GC pattern in the samples should resemble the pattern 

in the identified standard. Be aware of matrix interfering effects on peak shape and relative 
peak ratios that could distort the pattern. Interpretation of these phenomena may require a 
highly experienced chromatographer or at least a second opinion. 

   
   10.16.2 Quantitative analysis 
 
   o When a target compound has been identified, concentration (see section 10.17.4) will be 

based on the integrated area/or height of the peak and calculated by external standard 
technique. 

 
   o For multi-response pesticides, concentration will be calculated from the average of three to 

six non-interfered major peaks. 
  

10.17 Calculations:  Sample concentrations are calculated by the Enviroquant software, and may be 
verified as follows: 

 
10.17.1 Calibration Factor (CF) 

 
     CF   =    As    
     Cs 
 
  where: As   = Area of the peak for the compound being measured. 
    Cs = Concentration of the compound being measured (ug/l). 
   
 
   10.17.2 Percent Relative Standard Deviation (% RSD). 
 
    % RSD =     SD      x 100  
        CFav 
 
  where:    SD    = Standard Deviation. 
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     CFav = Average calibration factor from initial calibration. 
 
 
   10.17.3 Percent Difference (% D). 
 
   % D  =      | RSPical - RSPc |      x100 
   *   RSPical 
 
  where:  RSPc  = Target area from continuing calibration (CBCHK). 
              RSPical =    Target area from initial calibration  
   
 
   10.17.4 Concentration (Conc.). 
 
  For water: 
 
   Conc. (ug/l) =   Ac   x  Vf  x  D    
      CFav x  Vi 
 
  For soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =     Ac    x  Vf  x  D   
        CFav x Ws  x  M   
 
  where:     Ac  = Area of peak for compound being measured. 
      Vf  = Final Volume of total extract (ml). 
      D   = Secondary dilution factor. 
      Vi  = Initial volume of water extracted (ml). 
      Ws  =  Weight of sample extracted (g). 
      M   =  (100 - % moisture in sample) / 100 
     or  % solid/100. 
   10.17.5 Percent Recovery (% R). 
 
   % R  =     Concentration found     x  100 
    Concentration spiked 
 
 
   10.17.6 Relative Percent Difference (RPD). 
 
      RPD  =     |MSC - MSDC|     x  100 
      (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
   MSDC =  Matrix Spike Duplicate Concentration. 
 
 
   10.17.7  Percent Breakdown.  
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  % breakdown for DDT =   Total DDT degradation peak area x 100 
       Total DDT peak area 
 
   where: Total DDT degradation peak area = DDE + DDD 
    Total DDT peak area = DDT + DDE + DDD 
 
  % breakdown for Endrin =  Total Endrin degradation peak area x 100 
       Total Endrin peak area 
 
  where: Total Endrin degradation peak area = Endrin aldehyde + Endrin ketone. 
   Total Endrin peak area = Endrin + Endrin aldehyde + Endrin ketone. 
 
11.0 QUALITY ASSURANCE 
 

11.1 QC Requirements Summary 
   
  Initial Calibration Verification After each initial calibration 
  Breakdown Evaluation  Every 12-hour shift or interval with less than 20 
  Calibration Check std.  Every 12-hour shift or interval with less than 20 samples 
  Batch blank    one per preparation batch*  
  Matrix Spike   one per preparation batch* 
  Matrix Spike Duplicate  one per preparation batch* 
  Blank Spike   one per preparation batch* 

  Blank Spike Duplicate  one per preparation batch* 
  Surrogate   every sample and standard  
  
• The maximum number of samples per preparation batch is twenty.   The blank spike duplicate is an MCP 

requirement.  
 
    Note:  The Blank Spike Duplicate is an MCP requirement 
 

11.2 Breakdown evaluation - refer to section 10.12. 
 

11.3 Initial Calibration Verification (ICV) – refer to section 10.5.5. 
 

11.4 Daily calibration check - refer to section 10.6. 
 

11.5 Method blank. 
 

11.5.1 The method blank should be carried through all stages of the sample preparation and 
measurement. 

 
11.5.2 An acceptable method blank must be analyzed once for each extraction batch. 
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11.5.3 Evaluate the method blank for target compounds to the MDL.  If target compounds are 
detected in the method blank above ½ the RL, the samples must be re-extracted and 
reanalyzed unless the samples are non-detected for the contaminant 

 
11.5.4 Recovery of the surrogates should be in the range of current in-house QC limits.  For  

MCP/RCP samples, surrogate recoveries should be within 30-150% or within current in-
house QC limits (whichever is more stringent).    

   
11.5.5 If the method blank does not meet surrogate criteria and/or target compounds are detected 

above the MDLs, the entire batch must be evaluated for re-extraction.  This will include 
samples with the same positive analytes as the blank.    For MCP samples: if re-extraction 
is performed within holding time, the laboratory may report the results of the re-extraction 
only.  If re-extraction is performed outside of holding time, the laboratory shouldt report the 
results of the initial extraction and re-extraction.   

 
11.5.6 Matrix Spike (MS)/Matrix Spike Duplicate (MSD)/Blank spike(BSP)Blank Spike Duplicate 

(BSPD) 
 

11.5.7 One sample from each extraction batch is selected and spiked in duplicate (or a matrix 
duplicate is analyzed) with select compounds to check accuracy and precision.  For the 
BSP/BSPD, an aliquot of clean matrix (sand or DI water) is spiked (in duplicate if the 
associated samples are for the MCP) with select compounds to check accuracy and 
precision.  The spike solution should be prepared from a source independent from the 
calibration standards (second source).  

 
11.5.8 Matrix spikes are prepared by spiking an actual sample at a concentration of 40/80/240 

ug/l for pesticides. 
 

11.5.9 Percent recoveries (% R) (see section 10.17.5) are compared to the current in-house 
acceptance criteria.  RPDs are compared to current in-house QC limits.  For MCP/RCP 
samples, percent recoveries are compared to 30-150% or current in-house acceptance 
criteria (whichever is more stringent).   RPDs are compared to less than or equal to 30 (for 
single-component analytes) and less than or equal to 50 (for multi-component analytes).  

    
11.5.10 If matrix spike recoveries do not meet the criteria and the blank spike does meet the 

criteria, matrix interference is to be assumed and the data is reportable.   For samples 
analyzed for the MCP, the blank spike must be prepared and analyzed in duplicate (blank 
spike duplicate).  

 
11.5.11 If the blank spike does not meet the current in-house acceptance criteria (or 40-140% for 

MCP/RCP samples or in-house criteria if more stringent), the batch should be evaluated 
for re-extraction or the data should be qualified.  If a blank spike recovery is above 
acceptance criteria – and the sample is non-detected for the non-compliant target 
compound – the sample results may be reported without qualification.  For MCP/RCP 
samples:  If blank spike criteria is not met, and the MS/MSD recoveries are acceptable – 
non-conformance may be isolated to the blank spike.   If MS/MSD recoveries are not 
acceptable, re-extraction may be necessary.  If re-extraction of the QC and samples is 
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performed within holding time and yields acceptable results – the laboratory may report 
the re-extracted or reanalysis results only.  If re-extracted or reanalyzed outside of 
holding time – both original and re-extracted or reanalyzed results should be reported.  
If the MCP RPD criteria (< 20% for waters and < to 30% for soils)  is not met the source 
of the non-conformance should be determined and resolved before further sample 
preparation/analysis continues.   The non-conformance must be discussed in the case 
narrative.  

 
11.6 Surrogate. 

 
11.6.1 All blanks, samples, and matrix spikes contain surrogate compounds which are used to 

monitor performance of the extraction, cleanup (when used), and analytical system. 
 

11.6.2 Two surrogate standards, Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl (DCB), 
are added to each sample, *resulting in an extract concentration of 40ppb at 100% 
recovery. 

 
11.6.3 If the recovery (refer to 10.17.5) of any surrogate compound does not meet the current in-

house control limits (or 30-150% for MCP samples, or the current in-house limits are more 
stringent), the following must be done: 

 
11.6.3.1 All calculations must be checked, if no problem is detected then reanalyze the 

sample. 
 

11.6.3.2 Re-extract if no problem is detected and reanalysis yields the same result. 
 

11.6.4 The retention time shift for surrogate must be evaluated after the analysis of each sample. 
 

11.6.5 The sample should be reanalyzed when the retention time for both surrogates is out of 
control limit. 

 
11.6.6 The above conditions (section 11.5.4 and 11.5.5) are not required for samples having 

visible matrix interference, defined as excessive signal levels from target or non-target 
interfering peaks. This judgment should be approved by team leader or supervisor. 

 
11.6.7 For Massachusetts samples; if re-extraction or re-analysis yields similar surrogate non-

conformances, the laboratory should report results of both extractions and analyses.  If 
re-extraction or re-analysis is performed within holding time and yields acceptable 
results – the laboratory may report the re-extracted and analyzed results only.  If re-
extracted or re-analyzed outside of holding time – both original and re-extracted, re-
analyzed results should be reported.  If the sample is not re-extracted or re-analyzed 
due to obvious interference, the laboratory should also provide the chromatogram with 
the data report. 

 
11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 

an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC), and if any significant changes have been made to the 
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instrument.  In general, 4 replicates or blank spikes are analyzed using the same procedures 
and conditions for sample analysis.  The percent recoveries are compared to in-house control 
limits.  The standard deviation of the 4 replicate percent recoveries is compared to in-house 
limits once established.  If percent recovery or standard deviation criteria are not met, corrective 
action must be taken to bring the system back into control. 

 
11.8 Data assessment and acceptance criteria for quality control.  Quality control limits are 

generated at least on an annual basis by QA using an in-house program.  Blank spike, 
MS/MSD, and surrogate QC data are pooled for the previous year (or other specified time 
frame) and the data is processed and evaluated by QA.  The new limits are entered into the 
LIMS where they can be viewed directly or by printing out a compound list (QC limits must be 
requested).  The annual QC limit data is filed with QA.     

 
11.9 All target compounds must be spiked in the MS/MSD and blank spike at least every 2 years. 

 
11.10 Quality control acceptance criteria may vary between regulatory programs and clients.  Refer to the 

specific program or client technical specifications for details.   Specific regulatory or client needs 
must be communicated to all applicable managers and analysts prior to beginning analyses.  

 
12.0 DATA REVIEW 
 

12.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-control 
parameter of non-conformance. 

 
12.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject 
data, initiate reanalysis, take additional corrective action, or reprocess data. 

 
12.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the 
data package contents to assure that all analytical requirements and specifications were 
executed. 

 
12.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification. 

 
13.0 DATA REPORTING 
 

13.1 A results page including positive results and/or RLs, units, methodology, preparation and/or 
analysis dates, and data qualifiers are reported.  Additional quality control data including 
calibration summaries, MS/duplicate percent recoveries and RPDs, surrogat recoveries, blank 
spike recoveries, and method blank results may be reported upon request of the client.  
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Additionally, raw data including any instrument printouts (quantitation reports, chromatograms), 
laboratory logbooks, etc. may be reported to the client.  Refer to the MCP/RCP QC documents 
for reporting requirements.  

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Data may be submitted to the client as an electronic hardcopy (e-hardcopy PDF). 

 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

13.5 MCP/RCP non-conformances must be discussed in the case narrative.  
 

13.6 Procedures for handling out-of-control or unacceptable data. 
 

13.6.1 If quality control data does not meet criteria the non-conformance must be discussed in 
a case narrative and footnoted on the applicable quality control report summary.  If 
preservation or holding time criteria is not met and the samples are analyzed the result 
page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation 

 
14.0 DOCUMENTATION 
 

14.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed 
daily.  Each instrument will have a separate logbook.   All instrument injections must be 
recorded in the logbook – no exceptions.  

 
14.2 If samples require reanalysis, a brief explanation of the reason should be documented in this 

log.  
 

14.3 The standard preparation logbook must be completed for all standard preparations.  All 
information requested must be completed; the page must be signed and dated by the respective 
person. 

 
14.4 The Accutest lot number must be cross-referenced on the standard vial/container.  The 

expiration date must be noted on the standard vial/container 
 

14.5 The instrument Maintenance logbook must be completed when any type of maintenance is 
performed on the instrument.  Each instrument will have a separate log. 

 
14.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 

 
14.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction. 
 

15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
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15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 

creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, and the 
annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.11 for QC limits.  

 
 
17.0 ADDITIONAL REFERENCES 
 

17.1 MA DEP WSC-CAM Revision No. 4, August 20, 2004, SW846 8000C, Rev. 3, March, 2003 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC203-07 
 Pub Date: 3/24/00 
 Rev Date: 6/13/13 
 Page 22 of 26 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

Table  1 
 

RECOMMENDED OPERATING CONDITION 
 
  Carrier Gas   Helium 
  Make-up gas   5 % Methane/ 95 % Argon (Ultra P-5) 
  Make-up gas flow   about 30 ml/min 
  Injection port temperature 210 - 225 C 
 
 For capillary column : 
 
  Injection type    Splitless 
  Purge on time    .8 min. 
  Column flow    5 - 8 ml/min     
  Septum  purge flow    1 ml/min. 
  Initial temperature    160 C 
  Time 1     0.5 minutes 
  Column temperature rate   5 degrees/min. 
  Final temperature:   250 -320 C according to column type. 
  Total run time    40  mins 
 
 For Packed column : 
 
  Column flow    30 ml/min 
  Temperature program   Isothermal at 190 - 200 C 
 
*Conditions may be altered to optimize analysis. 
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Table 2 
CALIBRATION/SPIKE STANDARD PREPARATION 

 
 
DBC (DCB & TCMX) Working Stock Solution (20 ug/ml) 
 
DBC (200 ug/ml) *Ultra ISM-320 or equiv. 
 
Pesticide Calibration Working Stock Solution (25.0 ug/ml) 
 
Pesticide mixture (1000 ug/ml) *Ultra PPM-808C or equiv.   0.250 ml 
Hexane   9.75   ml 

Total:  10.0 ml 
 
Chlordane Stock Working Solution (25 ug/ml) 
 
Chlordane (100 ug/ml) *Ultra PP271-1 or equiv.    1.0 ml 
Hexane    3.0 ml 

Total:    4.0 ml 
 
Toxaphene Stock Working Solution (25 ug/ml) 
 
Toxaphene (100 ug/ml) *Ultra PP151-1 or equiv.   1.0 ml 
Hexane   3.0 ml 

Total:   4.0 ml 
 
Pesticide Calibration Standard 
 
Concentration 5 ppb 10 ppb  50 ppb 100 ppb 500 ppb 1000 ppb 
Pesticide stock (25 ug/ml)  5 ul 10 ul   50 ul  100 ul 500 ul 1000 ul 
DCB/TCMX Surrogate (200 ug/ml)   1 ul   2 ul   5 ul   6 ul 7 ul 10 ul 

Hexane to     Total: 25 ml  25 ml 25 ml 25 ml 25 ml 25 ml 
 
Toxaphene Calibration Standard 
 
Concentration 50 ppb 100 ppb 250 ppb 550 ppb 750 ppb 1000 ppb 
Toxaphene stock (25 ug/ml) 50 ul 100 ul 250 ul 500 ul 750 ul 1000 ul 
DCB Surrogate (200 ug/ml)   1 ul  2 ul   5 ul  6 ul   7 ul  10 ul 

Hexane to   Total: 25 ml  25 ml  25 ml  25 ml  25 ml  25 ml  
 
 
Chlordane Calibration Standard 
 
Concentration 50 ppb 100 ppb 250 ppb 500 ppb 750 ppb 1000 ppb 
Chlordane stock (25 ug/ml) 50 ul   100 ul  250 ul 500 ul  750 ul 1000 ul 
DCB Surrogate (200 ug/ml) 1 ul   2 ul   5 ul   6 ul   7 ul  10 ul 

Hexane to    Total: 25 ml 25 ml 25 ml 25 ml 25 ml 25 ml 
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Table 2 (Cont.) 
 

CALIBRATION/SPIKE STANDARD PREPARATION 
 

Combined Chlordane/Toxaphene Calibration Standard  Accustandard M-001J  (20/200 ug/ml) 
 
Concentration  200/2000ppb 100/1000 ppb 
Toxaphene stock (20/200 ug/ml) 250 ul  125 ul 
DCB Surrogate (200 ug/ml)  5 ul   5 ul 

Hexane to   Total: 1000 ul  1000 ul 
This solution may be used to screen samples and quantify blank spike recoveries. 
 
     
 
Pesticide Spike Solution (200 ug/l) 
 
Pesticide spike solution mixture at indicated concentrations 
 ug/ml  ug/ml 
Aldrin 20 Endosulfan I 20 
a-BHC 20 Endosulfan II 20 
b-BHC 20 Endosulfan Sulfate 20 
d-BHC 20 Endrin 20 
g-BHC 20 Endrin Aldehyde 20 
4,4-DDD 20 Endrin Ketone 20 
4,4-DDE 20 Heptachlor 20 
4,4-DDT 20 Heptachlor Epoxide 20 
Dieldrin 20 Methoxychlor 20 
 
Pesticide Stock Mixture-Ultra PPM 808C (1000 ug/ml)  0.020 ml 
Acetone  100 ml 

Total:  100 ml 
 
 
Pesticide Breakdown Solution  (DDT/Endrin 200/100 ug/L) 
 
DDT/Endrin 200/100 ug/ml  0.25 ml 
DCB/TCMX 20 ug/ml  0.005ml 
Hexane to     25.0 ml 
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Table 3 
 

Massachusetts Analyte List 
 
         MCP Method 1 
  GW-1 S1/GW-1 
Analyte CASRN ug/L (ppb) ug/g (ppm) 
Aldrin 309-00-2 0.5 0.03 
alpha-BHC 319-84-6   
beta-BHC 319-85-7   
gamma-BHC (Lindane) 58-89-9 0.2 0.1 
delta-BHC 319-86-8   
Chlordane 57-74-9 2 1 
4,4’-DDD 72-54-8 0.1 2 
4,4’-DDE 72-55-9 0.1 2 
4,4’-DDT 50-29-3 0.3 2 
Dieldrin 60-57-1 0.1 0.03 
Endosulfan I 959-98-8 0.1 0.05 
Endosulfan II 33213-65-9 0.1 0.05 
Endosulfan Sulfate 1031-07-8   
Endrin 72-20-8 2 0.6 
Endrin Ketone 53494-70-5   
Heptachlor 76-44-8 0.4 0.1 
Heptachlor epoxide 1024-57-3 0.2 0.06 
Hexachlorobenzene 118-74-1 1 0.7 
Methoxychlor 72-43-5 2 30 
*alpha-Chlordane 5103-71-9   
*gamma-chlordane 5103-74-2   
*Endrin aldehyde 7421-93-4   
*Toxaphene 8001-35-2   
    
 
*Not on MCP list, but analyzed by this method.   
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Addendum 
 

Implemented 11/12/08 
 

 
Section 10.5.3:  For initial calibrations:  forcing the curve through the origin (zero) is prohibited for Department of 
Defense (DoD) projects unless otherwise specified in the project QAPP. 
 
 
 
 
 



SOP L-4 

Determination of Polychlorinated 
Biphenyls (PCBs) using QC 
System
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Lab Manager: Douglas Yargeau 

 
QA Officer: Robert Treggiari 

 
TITLE: DETERMINATION OF POLYCHLORINATED BIPHENYLS (PCBS) USING GC SYSTEM 
 
TEST METHOD REFERENCE: SW846 – 8082 (Revision 0, December 1996) 
 
REVISED SECTIONS:  2.1 
 
1.0 SCOPE AND APPLICATION 
 

1.1 Method 8082 is used to determine the concentrations of polychlorinated biphenyls (PCBs) as Aroclors 
or as individual PCB congeners in extracts from solid and aqueous matrices.  Refer to Table 4 for the 
Aroclors analyzed by this method.  Capillary columns are employed with electron capture detectors 
(ECDs).  Compound identification based on single-column analysis should be confirmed on a second 
column or should be supported by at least one other qualitative technique. 

 
1.2 Test Code: P8082PCB 

 
2.0 SUMMARY OF METHOD 

 
2.1 This method is performed in accordance with extraction methodologies, SW-846 December, 

1996: 
 
    Method-3510C (Separatory Funnel Liquid-Liquid Extraction)  
   Method-3511 (Microscale Extraction – Liquids) 
   Method-3550 (Ultrasonic Extraction) 
   Method-3545 (Pressurized Fluid Extraction – PFE)  
   Method-3546 (Microwave Extraction) 
   Method-3570 (Microscale Extraction – Solids) 
  

Prior to gas chromatographic analysis, the extraction solvent must be exchanged to hexane.  Refer to 
extraction SOPs (MOP218 and MOP215). 
 
2.2 Some of the following cleanups may be used to eliminate interferences in the analysis:  

 
   Method-3665 (Sulfuric acid/permanganate cleanup) 
   Method-3660 (Sulfur Cleanup) 
 

  Method-3665 designed specifically for these analytes. This cleanup technique will destroy many 
single component organochlorine or organophosphorus pesticides. Refer to extraction SOP.  

 
2.3 Resultant hexane extract is injected into a calibrated GC system containing a fused silica capillary column. 

 
2.4 The peaks detected are compared to retention times specific to the known target list of compounds on 

two different column types (primary and confirmation). 
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3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 
 

3.1 The Reporting (RL) is based on Accutest laboratory extraction procedure and lowest calibration 
standard. RL'S may vary depending on matrix difficulties and sample volumes or weight and percent 
moisture. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 
3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs.  Refer to the MDL SOP (MQA245) for specific procedures for performing MDL studies.  

 
3.5 Current MDLs are entered into the LIMS, and can be viewed by printing out the compound list from 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies 
are filed with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic MDL 
data is found in the annual “MDL” folder on the QA server (LINUXMA1).   

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 
samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 BLANK SPIKE –  a sample matrix, free from the analytes of interest, spiked with verified known 

amounts of analytes from a source independent of the calibration standards or a material containing 
known and verified amounts of analytes. It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement system. 

 
4.4 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte to 

the mass injected.  The calibration factor is analogous to the Relative Response Factor (RRF) used in 
the Volatile and Semivolatile fractions. 
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4.5 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may a sample matrix, free from the analytes of 
interest, spiked with verified known amounts of analytes from a source independent of the calibration 
standards or a material containing known and verified amounts of analytes. It is generally used to 
establish intra-laboratory or analyst specific precision and bias or to assess the performance of all or a 
portion of the measurement system. 

4.6  stem from other samples, sampling equipment, while in transit, from laboratory reagents, laboratory 
environment, or analytical instruments. 

 
4.7 CONTINUING CALIBRATION - analytical standard run every 12 hours to verify the initial calibration of 

the system. 
 

4.8 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an oven. 
 

4.9 EXTRACTABLE - a compound that can be partitioned into an organic solvent from the sample matrix 
and is amenable to gas chromatography.  Extractables include semivolatile (BNA) and pesticide/Aroclor 
compounds. 

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a 
blank.  This includes trip blanks, rinsates, equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

extraction and/or analysis. 
 

4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil), volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA and 
PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer (MS).  In 
PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the screening 
procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source (either 

vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 
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4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose 
of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase 
(liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may adsorb 
chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, and may 
affect surrogate recoveries.  In addition, non-target analytes may be extracted from the matrix causing 
interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of 
the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that is 

spiked in order to determine the precision of the method. 
 

4.22 MASSACHUSETTS CONTINGENCY PLAN (MCP) – A Massachusetts Department of Environmental 
Protection (MA DEP) program which deals with environmental cleanups within the state.  For the 
purposes of this SOP MCP specifically refers to data quality and reporting guidelines established 
under the MCP Data Enhancement Program.   

 
4.23 METHOD BLANK - an analytical control consisting of all reagents and surrogate standards, that is 

carried throughout the entire analytical procedure.  The method blank is used to define the level of 
laboratory, background, and reagent contamination. 

 
4.24 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water which 
passes through Accutest’s DI treatment system). 

 
4.25 PERCENT DIFFERENCE (%D) - As used in this SOP to compare two values, the percent difference 

indicates both the direction and the magnitude of the comparison, i.e., the percent difference may be 
either negative, positive, or zero. (In contrast, see relative percent difference). 

 
4.26 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by 

drying an aliquot of the sample at 105°C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.27 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare two 

values, the relative percent difference is based on the mean of the two values, and is reported as an 
absolute value, i.e., always expressed as a positive number or zero.  In contrast, see percent 
difference. 

 
4.28 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 
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Where, 
 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.25 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 

Where, 
 

RTc = Retention time for the semivolatile target or surrogate compound in continuing calibration. 
RTis= Retention time for the internal standard in calibration standard or in a sample. 

 
4.26 RESOLUTION - also termed separation or percent resolution, the separation between peaks on 

a chromatogram, calculated by dividing the depth of the valley between the peaks by the peak 
height of the smaller peak being resolved, multiplied by 100. 

 
4.27 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, 

EC, or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.28 SOIL - used herein synonymously with soil/sediment and sediment. 
 
4.29 SURROGATES (Surrogate Standard) - for semivolatiles and pesticides/Aroclors, compounds 

added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used to 
evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.30 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period.  For pesticide/Aroclor 

analyses performed by GC/ECD, the twelve hour time period in the analytical sequence begins 
at the moment of injection of the instrument blank that precedes sample analyses, and ends 
after twelve hours have elapsed according to the system clock. 

 
4.31 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  

The identification of a target analyte is dependent on a target compound's retention time falling 
within the specified retention time window established for that compound.  Retention time is 
dependent on the nature of the column's stationary phase, column diameter, temperature, flow 
rate, and other parameters. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0 PRESERVATION AND HOLDING TIME 
 

6.1 Preservation 
 

6.1.1 Containers - two 1-liter glass bottles with teflon insert in cap (aqueous) or 8 oz. Amber jar 
with Teflon insert in cap (soil).  Additional volume for water samples are necessary if to be 
used for QC.   If chlorine is present in the sample (or suspected) add 1 ml of sodium 
thiosulfate solution to the sample container. The pH of samples is checked using pH paper 
prior to extraction and recorded in the preparation logbook.  Samples are extracted as 
received and recorded as neutral 7.0 (6.5 – 7.5).  If pH is outside of neutral, the determined 
pH is recorded and commented. 

 
6.1.2 Soil samples – collect in an 8 oz amber glass jar with teflon insert in cap. 

 
6.1.3 Sample should be taken with care so as to prevent any portion of the collected sample 

coming in contact with the sampler's gloves, thus causing possible phthalate 
contamination. 

 
6.1.4 The samples must be protected from light and refrigerated at 40C± 20C from the time of 

receipt until extraction and analysis. 
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6.2 Holding time 
 

6.2.1 Aqueous sample must be extracted within 7 days of sampling. 
 

6.2.2 Soil sample must be extracted within 14 days of sampling. 
 

6.2.3 All extracts must be analyzed within 40 days following extraction.    
 
7.0 EQUIPMENT AND SUPPLIES 
 

7.1 Gas Chromatograph System 
 

7.2 Gas Chromatograph – Hewlett Packard Model 5890 and 6890 
 

7.2.1 Analytical system complete with a temperature programmable gas chromatograph and all 
required accessories including syringes, analytical columns, and gases. 

 
7.2.2 The injection port is designed for splitless injection with capillary columns.  The capillary 

column is directly coupled to the detector. 
 
  7.3 Columns: 
 
   Primary  RTX – CL Pesticides; 30m x 0.32 mm ID; 0.5 um df.   
     Condition as per manufacturer's directions. 
 
   Confirmatory RTX – CL Pesticides2; 30m x 0.32 mm ID; 0.25 um df.   
     Condition as per manufacturer's directions. 
 
 

7.4 Data system 
 

7.4.1 The ENVIROQUANT (PC) data system is capable of quantitation using multipoint 
calibration. 

  
7.5 Syringe 

 
7.5.1 10 ul graduated, manually held (Hamilton or equiv.). 

 
7.5.2 10 ul graduated, auto sampler (Hamilton or equiv.).  Program 6 hexane rinses for each 

solvent vial (A and B for a total of 12 rinses) between injections.  Rinse vials are rinsed and 
replenished on a daily basis. 

 
8.0 STANDARDS AND REAGENTS 
 

8.1 Solvents - Ultra pure, chromatography grade Hexane. 
 

8.2 Stock standard solutions. 
 

8.2.1 Commercially prepared standards used. Refer to Table 3. 
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8.2.2 Stock standard solutions must be replaced after 1 year or sooner if comparison with quality 

control check samples indicates a problem.   Store opened stock standards at 4°C ± 2°C 
and protected from light.  Store unopened ampules according the manufacturer.  If no 
storage requirements are provided - store at 4°C ±2°C protected from light.  

 
8.2.3 All other standard solutions must be replaced after six months or sooner if comparison with 

quality control check samples indicates a problem.  Store at 4°C ± 2°C and protected from 
light. 

 
8.3 Calibration standards. 

 
8.3.1 Calibration standards are prepared for Aroclor 1016 and 1260 at a minimum of the 

following six concentration levels, including surrogates, from the stock standards. 
 

NOTE: For all DoD projects; a multi-point Initial Calibration at 5 concentrations is required 
for all reported target analytes. 

 
 PCBs: 50, 100, 250, 500, 750, and 1000 ug/l, containing tetrachloro-m-xylene (TCMX) 

and decachlorobiphenyl (DCB) at 8, 16, 40, 48, 56, and 80ug/l respectively.  Aroclors 
1221, 1232, 1242, 1248, and 1254, are prepared at 500ug/l.    

 
8.3.2 See Table 2 for preparation of working standard. 
 
8.3.3 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 

water should be used whenever water is required.  All applicable standard/reagent 
preparation information, including vendor, lot number, date of preparation, expiration 
date, calculations, and initials must be entered in the appropriate standard/reagent 
preparation logbook.  Vendors typically used by Accutest include Fisher Scientific, 
VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may 
be utilized as necessary. 

 
 
9.0 INTERFERENCES 
 

9.1 The data from all blanks, samples, and spikes must be evaluated for interferences.  
 

9.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing.  Refer to "The Procedure for Washing Glassware" SOP for practices 
utilized in the extraction department. 

 
9.3 Matrix interferences may be caused by contaminants that are co-extracted from the sample. The extent 

of matrix interferences will vary from source to source. Interferences such as sulfur and phthalate are 
treated with copper and alumina by organics preparation respectively. 

 
9.4 Avoiding interferences with any plastic materials and checking all solvents and reagents for phthalate 

contamination can best minimize interference from phthalate esters. 
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9.5 Waxes, lipids, and other high molecular weight materials can be removed by GPC.  Additional 
adsorptive cleanups including silica gel alumina, and florisil may be necessary.  

 
10.0 PROCEDURE 
 

10.1 The calibration ranges are shown in section 8.3.1. 
 

10.2 The linear range covered by this calibration is highest concentration standard. 
 

10.3 Aliquot proper amount of each calibration standard into a 2 ml crimp top vial. 
 

10.4 The Calibration Factor (CF) is defined in section 10.16.1. 
 

10.4.1 A minimum of 3 characteristic peaks must be chosen for each Aroclor (preferably 5 peaks). 
 

10.4.2 Choose peaks in the Aroclor standards that are at least 25% of the height of the largest 
Aroclor peak. 

  
10.5 Initial calibration. 

 
10.5.1 The percent relative standard deviation (% RSD) (see section 10.16.2) must be less than 

20 % for each analyte of interest, in order to calibrate against an average response factor.  
Linear regression may be used provided the coefficient of determination  is >0.990).  
Forcing the curve  through zero may be allowable in some circumstances – see the 
supervisor for approval).  Forcing the curve through zero is not allowed for DoD projects 
unless otherwise specified by the project-specific QAPP.  A minimum of 5 points is 
required for linear regression, and a minimum of 6 points is required for quadratic.   

 
10.5.2 At least five-point calibration is performed using the mixture of Aroclors 1016 and 1260. 

 
10.5.3 For a specific project, the five-point initial calibration of Aroclors of interest can be 

calibrated.  In this situation, it may not be necessary to use the 1016/1260 mixture. 
 

10.5.4 The other five Aroclors (Aroclor 1221, 1232, 1242, 1248, and 1254) multi-component 
analytes employs a single-point of near mid-point of the expected calibration range 
unless otherwise necessary for a specific project.  If one or more of these five Aroclors 
is detected in a sample then a five-point calibration must be run for that specific 
Aroclor(s).   

 
10.5.5 The areas of the 3 to 5 major peaks should be used for quantitation to calculate the 

calibration factor for that Aroclor. 
 

10.5.6 These calibration factors or regression data are then used to calculate the concentration of 
each corresponding peak in the sample chromatogram and the 3 to 5 resulting 
concentrations are averaged to provide the final result for the sample.  
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10.5.7 The standards for these five Aroclors should be analyzed before the analysis of any 
samples, and may be analyzed before or after the analysis of the five 1016/1260 
standards. 

 
10.5.8 Calibration points within the calibration curve (above the low point and below the high 

point) may not be removed for the sole purpose of meeting RSD or linear regression 
acceptance criteria.  A point within the curve may be removed only if it can be determined 
to be an obvious problem with the analysis (eg. poor injection, etc.).  The low or high point 
of the curve may be removed to meet RSD or linear regression criteria.  However, by 
removing the low point the RL is subsequently raised; by removing the high point the 
quantitation range is lowered.   The minimum number of points must be maintained even if 
points are removed.  

 
10.5.9 The concentration of the calibration standard at the upper limit of the curve will be reduced 

if the instrument response indicates signs of detector saturation. 
 

10.5.10 An initial calibration is a single event.   Reanalysis of a calibration standard must occur 
within the same 12-hour clock as the initial calibration – and before sample analysis 
occurs. 

 
10.6 Initial Calibration Verification (ICV) 
 

10.6.1 The initial calibration must be verified for accuracy by the analysis of a verification standard 
from a source separate from the calibration standards (different manufacturer or lot 
number).    

 
10.6.2 The average of the percent difference (%D) (see section 10.16.3) of each peak must be 

less than or equal to 15 % for each Aroclor of interest.  The %D is calculated using the CF 
or % area.  If a % D criterion is met, the continuing calibration is considered valid.  If %D 
criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail again, 
a new five-point calibration must be performed. The response should be checked against 
the % difference of the average calibration factor for curves using the average RF, or 
area % if using a curve generated using linear regression. 

 
10.7 Continuing calibration (CBCHK). 

 
10.7.1 A Continuing calibration check standard at mid-level concentration must be acquired at the 

beginning of each 12-hour shift or at intervals of not more than 20 samples∗ and at the end 
of the analysis sequence. ****10 samples are recommended to minimize the number of 
samples requiring re-injection when QC limits are exceeded.   Additionally, some clients 
require no more than 10 samples between calibration check standards.   

 
   ∗ each group of 20 samples in the analysis sequence include a calibration standard. Injections of 

method blank extracts, matrix spike samples, and other non-standards are counted in the total. 
Solvent blanks, injected as a check on cross-contamination, need not be counted in the total. 

 
10.7.2 The average of the percent difference (%D) (see section 10.16.3) of each peak must be 

less than or equal to 15 % for each Aroclor of interest.  The %D is calculated using the CF 
or % area.  If a % D criterion is met, the continuing calibration is considered valid.  If %D 
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criteria fail, re-inject the standard and evaluate the responses.  If the %D criteria fail again, 
a new five-point calibration must be performed.  Alternatively, if the corrective action that is 
taken resolves the problem (as evidenced by two consecutive successful continuing 
calibrations), a new initial calibration does not have to be performed. The response should 
be checked against the % difference of the average calibration factor for curves using 
the average RF, or area % if using a curve generated using linear regression. 

 
10.7.3 The calibration checks may not be treated in a preferential fashion.  If a hexane blank is 

analyzed prior to the cal check, hexane blanks must also be analyzed between samples.    
 

10.8 Retention Time Windows 
 

10.8.1 Retention time windows must be calculated for each analyte on each GC column and 
whenever a new GC column is installed. The data must be retained in the laboratory. 

 
10.8.2 Make three injections of all multi-response products at approximately equal intervals during 

the 72-hr period. 
 

10.8.3 Choose three or five major peaks and calculate the standard deviation of the three 
retention times for that peak. The peak chosen should be fairly immune to losses due to 
degradation and weathering in the samples. 

 
10.8.4 In those cases where the standard deviations of the retention time window for a particular 

Aroclor peak is 0.000 minutes, the laboratory may either collect data from additional 
injections of standards or use a default standard deviation of 0.01 minutes. 

 
10.8.5 Apply plus or minus three times the standard deviations to retention time of each Aroclor 

peak standard (continuing calibration or middle level of initial calibration).  This will be used 
to define the retention time window for the sample. 

 
10.8.6 The above-described procedures may be performed automatically through the LIMS.  See 

supervisor for procedure.  
 

10.8.7 The retention time windows must be updated daily based on the calibration check standard 
(i.e.  the RT windows produced from the above-described study are applied to the actual 
RTs of the compounds in the first calibration check of the day).    

  
• If default standard deviation of 0.01 minutes is employed, the width of the window will be 0.03 minutes. 

 
10.9 Instrument conditions. 

 
10.9.1 Recommended instrument conditions are listed in Table 1.  Modifications are allowed as 

long as criteria of calibration are met. 
 

10.10 Sample preparation. 
 

10.10.1 Refer to SOPs for “Water Extraction for Organochlorine Pesticides and PCBs” and 
“Organochlorine Pesticides and PCBs Soil Extraction” (MOP215 and MOP218). 

 



ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC204-09 
 Pub.Date:3/24/00
 Rev. Date: 11/17/08 
 Page 12 of 23 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate    
 

10.11 Sample cleanup. 
 

10.11.1 The specific cleanup procedure used will depend on the nature of the sample to be 
analyzed and the data quality objectives for the measurements. 

 
  10.11 The GC column should be primed or deactivated by injecting a PCB mixture approximately 20 

 times more concentrated the mid-level standard.  
   

10.12 Sample analysis (Primary). 
 

10.12.1 The external standard technique is performed. 
 

10.12.2 Inject 1 ul (volume may be adjusted) of the sample extract. 
 

10.12.3 If one or more compounds have a response greater than the highest calibration standard, the 
extract requires dilution.   Dilution should be performed in hexane using microsyringes, and may be 
performed using the autosampler vials or volumetric flasks (for larger dilutions).  Dilutions may not 
be performed due to sulfur interference.  A cleanup technique must be performed on the sample to 
reduce the presence of sulfur.  

 
10.12.4 If one or more compounds have a response greater than full scale of highest standard, the extract 

requires dilution.  Subsequent sample chromatograms should be evaluated for carry-over, and the 
second extract vial is analyzed for confirmation.  If a second vial is not available, the sample must 
be re-extracted and re-analyzed for confirmation. 

 
10.12.5 Establish the dilution of the sample to fall within the upper range of the calibration curve.  A sample 

may be diluted and analyzed as a first run if prior knowledge or history of the sample/site indicate 
that it may be highly contaminated.   Dilutions should be performed using the appropriate-sized 
syringes, volumetric glassware, and applicable solvent (hexane).   The dilution may be performed 
within an autosampler vial.   

 
10.12.6 A mid-concentration standard must also be injected at intervals of 10 or 20 (refer to section 10.7.1) 

samples and at the end of the analysis sequence. 
 

10.12.7 When the extracts are not being used for the analyses, store them at 40 C ± 2°C protected from light in 
screw-cap vials equipped with unpierced Teflon-lined septa. 

 
10.13 Confirmation analysis. 

 
10.13.1 Confirmation analysis is to confirm the presence of all compounds tentatively identified in the primary 

analysis. 
 

10.13.2 Confirmation analysis is performed by using the different GC column from primary analysis. 
 

10.13.3 The only standards that are required are the evaluation standard and standards of all compounds to be 
confirmed. 

 
10.13.4 Quantitation may be preformed on the confirmation analysis when standards meet the calibration 

criteria. 
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10.13.5 An RPD of <40% should be met between the primary and confirmation column results.  If this criteria is 

not met, the results should be qualified, and/or note the exceedence in the case narrative.  If an RPD 
>40% can be attributed to interference on one of the two columns, the lab should report the lower 
results and explain the justification in the case narrative. 

 
10.14 Data Interpretation 

 
10.14.1 Qualitative identification 

 
   The targeted compounds shall be identified by an analyst with competent knowledge interpreting 

retention time and/or chromatographic pattern by comparison of the sample to the standard of the 
suspected compound.  The criteria required for a positive identification are:  

 
   o The sample component must elute at the daily absolute retention time window (Refer to 

section 10.7) for both primary and confirmation run. 
 
   o The GC pattern in the samples should resemble the pattern in the identified standard. Be 

aware of matrix interfering effects on peak shape and relative peak ratios which could 
distort the pattern. Interpretation of this phenomena may require a highly experienced 
chromatographer or at least a second opinion. 

 
    10.15.2 Quantitative analysis. 
 
   o When a target compound has been identified, concentration (see section 10.16.4) will be 

based on the integrated area/or height of the peak and calculated by external standard 
technique. 

 
   o Concentration will be calculated from the average of three to five non-interfered major 

peaks. 
 

10.15 Calculation:  Calculations are performed by Environquant software by inserting the sample multiplier in the 
appropriate field.  Calculate the sample multiplier by dividing the final volume by the initial sample size in ml 
(aqueous) or dry weight grams (solids).  The calculations may be verified as follows: 

 
10.15.1 Calibration Factor (CF). 

 
     CF   =    As    
     Cs 
 
  where: As   = Area of the peak for the compound being measured. 
    Cs  = Concentration of the compound being measured (ug/l). 
   
  10.16.2 Percent Relative Standard Deviation (% RSD). 
 
    % RSD  =     SD      x 100  
        CFav 
 
  where:    SD    = Standard Deviation. 
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     CFav = Average calibration factor from initial calibration. 
 
 
  10.16.3 Percent Difference (% D). 
 
   % D  =      | RSPical - RSPc |      x100 
      RSPical 
 
  where: RSPc  = Target area from continuing calibration (CBCHK). 
              RSPical =    Target area from initial calibration  
 

 
10.16.4 Concentration 

 
 
 
  For water: 
 
   Conc. (ug/l) =   Ac   x  Vf  x  D    
      CFav x  Vi 
 
  For soil/sediment (on a dry weight basis): 
 
   Conc. (ug/Kg) =     Ac    x  Vf  x  D   
        CFav x Ws  x  M   
 
  where:     Ac  = Area of peak for compound being measured. 
      Vf  = Final Volume of total extract (ml). 
      D   = Secondary dilution factor. 
      Vi  = Initial volume of water extracted (ml). 
      Ws  =  Weight of sample extracted (g). 
      M   =  (100 - % moisture in sample) / 100 
     or  % solid/100. 
 
 
  10.16.5 Percent Recovery (% R). 
 
   % R  =     Concentration found     x  100 
    Concentration spiked 
 
  10.16.6 Relative Percent Difference (RPD). 
 
      RPD  =     |MSC - MSDC|     x  100 
      (1/2)(MSC+MSDC) 
 
  where:  MSC  =  Matrix Spike Concentration. 
   MSDC =  Matrix Spike Duplicate Concentration. 
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11.0 QUALITY CONTROL 
 

11.1 QC Requirements Summary 
   
  Initial Calibration Verification Every calibration curve  
  Calibration Check std.  Every 12-hour shift or interval with less than 10 samples 
  Method blank    one per analytical batch* or per extraction batch 
  Matrix Spike   one per preparation batch* 
  Matrix Spike Duplicate  one per preparation batch* 
  Blank Spike   one per preparation batch* 

  Blank Spike Duplicate  one per preparation batch* 
  Surrogate   every sample and standard 
  Clean-up Blank   As needed   
  
  * The maximum number of samples per preparation batch is  twenty.  
 
   Note:  The Blank Spike Duplicate is an MCP requirement  
 

11.2 Initial calibration verification (ICV) – refer to section 10.6. 
 
11.3 Continuing calibration check - refer to section 10.7. 

 
11.4 Method blank. 

 
11.4.1 The method blank should be carried through all stages of the sample preparation and 

measurement. 
 

11.4.2 An acceptable method blank must be analyzed once for each extraction batch. 
 

11.4.3 Evaluate the method blank for target compound contamination to the MDL.  If target 
compounds are detected in the method blank above ½ the RL, the source of 
contamination must be identified and corrective action must be taken (and documented 
in the run log) including evaluation of the batch for re-extraction.      

 
11.4.4 Recovery of the surrogates should be within current (in-house generated) acceptance 

limits.  For MCP samples, the surrogate recovery should be compared to 30-150 (or in-
house acceptance limits - whichever is more stringent). 

 
11.4.5 If the method blank does not meet surrogate criteria and/or target compounds are detected 

above ½ the RL, the entire batch must be re-extracted (if surrogate criteria is satisfactory 
and target compounds are detected in the method blank above ½ the RL – but the 
samples are non-detected – the samples may be reported without qualification).  

 
11.5 Clean Up Blanks 
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11.5.1 Blanks may be analyzed in certain situations in order to clean up the analytical system or prevent 
carryover to client samples.  However, the analysis of these cleanup blanks must be performed in a 
manner which does not bias analytical results or create unfair treatment of quality assurance samples. 

 
11.5.2 A clean up blank may be analyzed after the calibration check and blank spike in order 

to prevent low-level carry-over of heavier compounds such as naphthalene and 
trimethylbenzenes.  It may not be necessary to analyze a clean up blank after the 
MS/MSD if the client does not require estimated (“J” flag) results or if the heavier 
compounds are not to be reported. 

 
11.5.3 A clean up blank should be analyzed after a suspected highly contaminated sample in 

order to prevent carryover.   If samples analyzed after the clean up blank exhibit 
concentrations consistent with carryover (and the clean up blank also exhibits these low 
concentrations) then either the affected samples should be re-analyzed or results 
narrated. 

 
11.5.4 For sequences requiring a middle and end check caution should be used when 

analyzing clean up blanks.  It is not considered appropriate to run a clean up blank 
immediately prior to an end or middle check in order to clean the system – without also 
running clean up blanks at intervals throughout the batch.  An exception to this would 
be if only the sample run prior to the middle or end check is believed to pose a 
carryover threat. 

 
11.5.5 If you should have any questions about analyzing clean up blanks please see your 

supervisor or Quality Assurance. 
 

11.6 Matrix Spike (MS) / Matrix Spike Duplicate (MSD) / Blank Spike/Blank Spike Duplicate. 
 

11.6.1 A sample from each analytical batch is selected and spiked in duplicate (or duplicates are 
run) with select compounds to check precision and reproducibility.  The spike solution must 
be from a source independent from the calibration standards (second source).  

 
11.6.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 200 ug/l for 

Aroclor-1016 and Aroclor-1260 for aqueous samples and 267 ug/kg for soil/solids samples.  
Percent recoveries (% R) (see section 10.16.5) are compared to current (in-house 
generated) acceptance criteria.   For MCP samples, percent recoveries are compared to 
40-140% or current in-house acceptance criteria (whichever is more stringent).   RPDs are 
compared to in-house acceptance limits.   For MCP samples, RPDs are compared to less 
than or equal to 50%.  

  
11.6.3 If matrix spike recoveries do not meet the current acceptance criteria and the QC check 

sample (QCCS - blank spike, an aliquot of clean matrix similar to the sample matrix spiked 
at same concentration as MS) does meet the criteria, matrix interference is to be assumed 
and the data is reportable. 

 
11.6.4 If the blank spike does not meet the current (in-house generated) acceptance criteria, the 

batch should be evaluated for re-extraction and reanalysis or the data should be qualified. 
For MCP, recoveries should be within 40-140% or within current in-house QC limits 
(whichever is more stringent). For  MCP samples the  blank spike duplicate must also be 
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prepared and analyzed with each preparation batch.  The recovery criteria and is  40-
140% or within current in-house limits (whichever is more stringent).  The water RPD 
criteria is less than or equal to 20, and the soil RPD criteria is less than or equal to 30.  If 
recovery criteria is not met the batch should  be evaluated for re-extraction and reanalysis.  
If the RPD criteria is not met the source of the problem should be determined before 
proceeding with subsequent batches.  All MCP non-conformances must be narrated.   

 
11.6.5 All Aroclors must be spiked in the MS/MSD and blank spike at least every 2 years.   

   
11.7 Surrogate. 

 
11.7.1 All blanks, samples, and matrix spikes contain surrogate compounds which are used to 

monitor performance of the extraction, cleanup (when used), and analytical system. 
 

11.7.2 Two surrogate standards, Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl (DCB), 
are added to each sample. 

 
11.7.3 If the percent recovery (refer to 10.16.5) of any surrogate compound does not meet the 

current (in-house generated) acceptance criteria (or 30-150% for MCP samples, or the 
current in-house limits  - whichever are are more stringent), the following must be done: 

 
11.7.4 All calculations must be checked, if no problem is detected then reanalyze the sample. 

 
11.7.5 Re-extract  if no problem is detected and reanalysis yields the same results. 

   
11.7.6 The retention time shift for surrogate must be evaluated after the analysis of each sample. 

 
11.7.7 The sample must be reanalyzed when the retention time for both surrogates is out of 

control limit (see section 10.7). 
 

11.7.8 The above conditions (section 11.5.7) are not required for samples having visible matrix 
interference, defined as excessive signal levels from target or non-target interfering peaks.  
This judgment should be approved by team leader or supervisor. 

 
11.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 

an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC.  However, only the detected Aroclor may be used as the 
P&A), and if any significant changes have been made to the instrument.  In general, 4 replicates 
or blank spikes are analyzed using the same procedures and conditions for sample analysis.  
The percent recoveries are compared to either default limits of 80-120% or in-house control 
limits if established.  The standard deviation of the 4 replicate percent recoveries are compared 
to either ±20 or to in-house limits once established.  If percent recovery or standard deviation 
criteria are not met, corrective action must be taken to bring the system back into control.    All 
Aroclors must be evaluated on an annual basis (either using the PT or P&A study).  

 
11.9 Project or Client specific Quality Assurance Plans (QAPs).    

 
11.9.1 Criteria specified in client QAPs must be followed as described. Projects in LIMs should 

be noted as having specific criteria.   The analysts must be informed of the project or 
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client specific criteria by either special training sessions, receipt of the client or project 
QAP, or preferably both. The more stringent criteria of either the method or 
client/project QAP should be followed for the specific QAP samples. 

 
11.10 Data assessment and acceptance criteria for quality control.  Quality control limits are 

generated at least on an annual basis by QA using an in-house program.  Blank spike, MS/MSD, 
and surrogate QC data are pooled for the previous year (or other specified time frame) and the data 
is processed and evaluated by QA.  The new limits are entered into the LIMS where they can be 
viewed directly or by printing out a compound list (QC limits must be requested).  The annual QC 
limit data is filed with QA. 

 
 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed 
daily.  Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this 

log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All 

information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.4 The Accutest lot number must be cross-referenced on the standard vial. 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction.  

 
12.7 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 

manager.  
 

13.0 DATA REVIEW 
 

13.1.1 The analyst conducts the primary review of all data.  This review begins with a check of 
all Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  
The analyst has the authority and responsibility to perform corrective action for any out-
of-control parameter of non-conformance. 

 
13.1.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  All manual calculations, QC criteria, and a 
comparison of the data package to client specified requirements are checked.  The 
department manager may reject data, initiate reanalysis, take additional corrective 
action, or reprocess data. 
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13.1.3 The  laboratory director performs a full tertiary review of the data package following its 
assembly.  This review includes an evaluation of QC data against acceptance criteria 
and a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
13.1.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, 
analytical quality control, sample custody documentation and sample identification. 

 
 

14.0 DATA  REPORTING 
 

14.1 A results page including positive results and/or  RLs for all target compounds, units, 
methodology, dates of extraction and analysis, data qualifiers, and surrogate recoveries are 
reported.  Additional quality control data including calibration summaries, MS/MSD (or 
duplicate) percent recoveries and RPDs, blank spike recoveries, and method blank results may 
be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client electronically as a PDF (e-hardcopy).   

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.5 MCP QC non-conformances must be discussed in the case narrative.  
 

14.6 Procedures for handling out-of-control or unacceptable data. 
 

14.6.1 If quality control data does not meet criteria the non-conformance must be discussed in 
a case narrative and footnoted on the applicable quality control report summary.  If 
preservation or holding time criteria is not met and the samples are analyzed the result 
page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation 

 
 

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
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describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual quality control limits generated by QA, and the 
annual MDL study results.  Refer to section 3.5 for MDLs, and section  11.9 for QC  limits.  

 
 
 
17.0 ADDITIONAL REFERENCES 
 

17.1 MA DEP WSC-CAM-V A Revision No. 4, August 20, 2004.  SW846 Method 8000C, Rev. 3, March 
2003 

 
        Table  1 
 

RECOMMENDED OPERATING CONDITION 
 
 
  Carrier Gas   Helium 
  Make-up gas   5 % Methane/ 95 % Argon 
  Make-up gas flow   about 50 ml/min 
  Injection port temperature 280°C 
 
 For capillary column: 
 
  Injection type    Splitless – Pulsed Splitless 
  Purge off time    .8 min. 
  Column flow    3.09 ml/min     
  Septum purge flow    3 ml/min. 
  Initial temperature    160 °C 
  Initial time    1.0 min. 
  Program rate    50°C/min to 200°C for 0 min. 
       10°C/min to 320°C for 3 min. 
  Final Temperature    320ºC 
  Temperature hold    3.0 min 
  Cleanup:    260ºC to 320ºC at 50ºC/min; hold 1 min. 
  Total run time    16.8 min 
 
  *Conditions may be altered to maximize resolution 
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 Table 2  

 
  

 CALIBRATION/SPIKE STANDARD PREPARATION 
 
 
 

PCB Calibration Working Stock Solution (25.0 ug/ml) 
 
Ar-1016/1260 (1000µg/ml) 0.25 ml 
Hexane 9.75 ml 

Total: 10 ml 
 
or Ar-1016/1260 (100 ug/ml) 
 
*Ar-1016/1260 (100µg/ml) 1.0 ml 
Hexane 3.0 ml 

Total: 4.0 ml 
 
 
PCB’s Calibration Standard (for all Aroclor) 
 
Concentration (ppb) 50 100 250 500 750 1000 
PCB’s stock (25 ug/ml)   50 ul  100 ul  250 ul 500 ul 750 ul 1000 ul 
DCB Surrogate (200 ug/ml)  1 ul    2 ul   5  ul 6  ul  7  ul 10  ul 

Hexane to   Total: 25 ml 25 ml 25 ml 25 ml 25 ml 25 ml 
 
 
Note:  Alternate volumes may be prepared (eg. 50 ml) with supervisor approval.  
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Table 3 

 
STANDARD SOLUTIONS 

 
Aroclor  100 µg/ml in isooctane  Ultra Scientific 

 
1016      PP-282 

 
1221      PP-292 

 
1232      PP-302 

 
1242      PP-312 

 
1248      PP-342 

 
1254      PP-352 

 
1260      PP-362 

 
1016/1260 1000 ug/ml in iooctane  PPM-8082 

 
TCMX/DCB 200 ug/ml in acetone  ISM-320 
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             Table 4 

 
 

Aroclor    CAS Number 
 

Aroclor 1016   12674-11-2 
 

Aroclor 1221   11104-28-2 
 

Aroclor 1232   11141-16-5 
 

Aroclor 1242   53469-21-9 
 

Aroclor 1248   12672-29-6 
 

Aroclor 1254   11097-69-1 
 

Aroclor 1260   11096-82-5 
 

*Aroclor 1262   37324-23-5 
 

*Aroclor 1268   11100-14-4 
 

 
*These Aroclors are only analyzed upon special request.   
 
 
 
 
 

 



SOP L-5 

Chlorinated Herbicides by QC 
using Methylation
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Lab Manager: Doug Yargeau 
 

QA Manager: Robert Treggiari   
 

TITLE: CHLORINATED HERBICIDES BY GC USING METHYLATION 
 
TEST METHOD: SW846 8151A, Revision 1, December 1996; MA DEP MCP WSC-CAM-VC, July 01, 2010. 
 
1.0 SCOPE & APPLICATION 
 

1.1 Method 8151A is a method for the extraction of various chlorinated acid herbicides in aqueous, soil 
and waste matrices for analysis by a gas chromatograph (GC) with an electron capture detector 
(ECD). Refer to Addendum 1 for the compounds reported by this SOP. 

 
REVISIONS: MCP CAM version updated; notation 8.0; added 9.4; revised 10.1.2; 10.2.4; 10.2.6; 10.2.12;  
      10.2.15; 10.3.4; 10.4.1; 10.4.3.1; 10.7.1; 11.4.2; 11.5.5. 

 
2.0 SUMMARY 
 

2.1 Method 8151A provides extraction, derivitization, and gas chromatography conditions for the 
analysis of chlorinated acid herbicides in water, soil, and waste samples.   

 
2.2 Samples are extracted with diethyl ether and then esterified with diazomethane.  The derivatives are 

determined by gas chromatography with an electron capture detector.   The results are reported as 
acid equivalents.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.  

 
3.1 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 
3.2 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.3 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs. 
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte 

to the mass injected.  The calibration factor is analogous to the Relative Response Factor (RRF) 
used in the Volatile and Semivolatile fractions. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTINUING CALIBRATION – analytical standard run every 12 hours to verify the initial calibration 
of the analytical system. 

 
4.7 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 

oven. 
 

4.8 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
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4.13 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 
within a chromatographic column.  The analytes are volatized directly from the sample (VOA water 
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA 
and PEST).  In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer 
(MS).  In PEST analysis, the compounds are detected by an Electron Capture (EC) detector.  In the 
screening procedure (all fractions), the Flame Ionization Detector (FID) is used as the detector. 

 
4.14 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.15 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source 

(either vendor or lot) from the initial calibration standards to verify the initial calibration.  
 

4.16 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the 
retention time at the end of the area of integration. 

 
4.17 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc.  

 
4.18 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.19 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.20 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

 
4.21 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that 

is spiked in order to determine the precision of the method. 
 

4.22 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate 
standards (or SMCs for VOA), that is carried throughout the entire analytical procedure.  The 
method blank is used to define the level of laboratory, background, and reagent contamination. 

 
4.23 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the 

direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 
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4.24 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105 °C. The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.25 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
4.26 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.27 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an 

analyte compared to its internal standard.  Relative Response Factors are determined by analysis of 
standards and are used in the calculation of concentrations of analytes in samples.  RRF is 
determined by the following equation: 

 
Where, 

 
A  = area of the characteristic ion measured 
C  = concentration, or amount (mass) 
is = internal standard 
x  = analyte of interest 

 
4.28 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a 

standard (such as an internal standard). 
 

Where, 
 

RTc = Retention time for the volatile target or surrogate compound in continuing calibration. 
 RTis= Retention time for the internal standard in calibration standard or in a sample. 
 

4.29 RESPONSE - or Instrumental Response: a measurement of the output of the GC detector (MS, EC, 
or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 
detected.  Measured by peak area or peak height. 

 
4.30 SOIL - used herein synonymously with soil/sediment and sediment. 

C
C x 

A
A  =  RRF

x

is

is

x  

RT
RT = RRT

is

c  
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4.31 SURROGATES (Surrogate Standard) – for volatiles, semivolatiles and pesticides/Aroclors, 

compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used 
to evaluate analytical efficiency by measuring recovery.  Surrogates are brominated, fluorinated, or 
isotopically labeled compounds not expected to be detected in environmental media. 

 
4.32 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system instrument 

performance check, standards calibration (initial or continuing calibration), and method blank 
analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory submits 
as documentation of instrument performance.  The time period ends after 12 hours have elapsed 
according to the system clock.  For pesticide/Aroclor analyses performed by GC/EC, the twelve 
hour time period in the analytical sequence begins at the moment of injection of the instrument 
blank that precedes sample analyses, and ends after twelve hours have elapsed according to the 
system clock. 

 
4.33 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution.  The 

identification of a target analyte is dependent on a target compound's retention time falling within 
the specified retention time window established for that compound.  Retention time is dependent on 
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other 
parameters. 

 
4.34 DEIONIZED WATER (DI water) - water that has passed through Accutest’s deionization system.  

Used as reagent water (water that an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest). 

 
4.35 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level. 

 
5.2 Ethyl Ether is extremely flammable. Avoid all exposure to sparks and high temperatures (>90°F).  

Check for peroxides before use. 
 

5.3 Diazald and Diazomethane are toxic and carcinogenic. Use only in well ventilated areas.  
Diazomethane is explosive 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
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6.1 Collection and Preservation 
 

6.1.1 Water samples should be collected in two 1-liter amber glass jars.  Additional sample is 
required if to be used for QC (matrix spike/matrix spike duplicate).   Soil/waste samples 
should be collected in 300-mL glass jars.   

 
6.1.2 Preservation 

 
6.1.2.1 Water and soil/waste samples should be stored cool to < = 6°C, but not freezing.  

Extracts should be stored  cool to <= 6°C. 
 

6.2 Holding Time: 
 

6.2.1 Water samples must be extracted within 7 days of sampling.  Soil samples must be 
extracted within 14 days of sampling.  All extracts must be analyzed within 40 days of  
extraction. 
 
NOTE:  For MCP samples; sampling requirements are the same (7 days aqueous, 14 days 
soils/sediments/wastes to extraction) and 28 days to methylation with analysis immediately 
following. 

 
7.0 APPARATUS & MATERIALS 
 

4.1 K-D apparatus, including 10 mL concentrator tube, 500 mL evaporation flask, 3 ball Snyder 
column 

 
4.2 Beakers 400 mL 

 
4.3 Funnels 

 
4.4 Separatory funnels,  2 liter and 500 mL, glass or Teflon 

 
4.5 Erlenmeyer flasks, 250 mL and 500 mL 

 
4.6 Volumetric flasks, various sized 

 
4.7 Pipettes, disposable Pasteur 

 
4.8 Filter paper Whatman No 1 or equivalent 

 
4.9 Glass wool acid washed 

 
4.10 Boiling chips, solvent extracted with dichloromethane 

 
4.11 Water bath, heated with concentric ring cover, capable of maintaining temperature control ±2°C. 
 
4.12 Balance, capable of accurately weighing to 0.0001 g 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGC193-05 
 Pub Date: 12/08/00 
 Rev Date: 8/16/2013 
 Page 7 of 21 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate    
 

 
4.13 Diazomethane generator, either macro or micro method 

 
4.14 Ultrasonic extraction system 

 
4.15 pH paper, wide range 

 
4.16 Silica gel cleanup column 

 
4.17 Microsyringes – 1.0 mL, 0.50 mL, 0.10 mL gastight  

 
4.18 Drying column with glass wool and a stopcock 

 
4.19 Gas chromatograph equipped with an ECD – Agilent 6890, 7890, or equivalent 

 
4.20 Autosampler – Agilent 7683 or 7693 or equivalent 
 
4.21 Data system – Agilent Enviroquant or equivalent 

 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, and 
initials must be entered in the appropriate standard/reagent preparation logbook.  Vendors 
typically used by Accutest include Fisher Scientific, VWR, Accustandard, Absolute Standards, 
CPI, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 Organic free reagent water 
 
8.2 Sodium Hydroxide solution (0.1 N), Dissolve 4 g of NaOH in DI water and dilute to 1 liter. 

 
8.3 Potassium hydroxide solution (37% aqueous solution (w/v)), KOH, Dissolve 37 g of potassium 

hydroxide pellets into 100 mL of DI water. 
 

8.4 Phosphate buffer (0.1M), pH=2.5 Dissolve 12 g sodium phosphate in DI water, dilute to 1.0 liter.  
Add phosphoric acid to adjust pH to 2.5. 

 
8.5 Diazald (N-methyl-N-nitroso-p-toluenesulfonamide) – Aldrich D2,800-0 

 
8.6 Silicic Acid - 100 mesh powder, store at 130°C. – Aldrich 30,636-3 or equivalent 

 
8.7 Sodium Sulfate (granular, acidified, anhydrous).  Purify by heating at 400°C for 4 hours in a shallow 

tray, or by precleaning the sodium sulfate with dichloromethane.  Acidify by slurrying 100 g sodium 
sulfate with enough diethyl ether to just cover the solid, add 0.1 mL of concentrated sulfuric acid, 
and mix thoroughly.  Remove the ether by warming on the water bath.   Mix 1 g of the resulting solid 
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with 5 mL of DI water, measure the pH.  It must be below a pH of 4.  The remaining solid may be 
stored at 130°C. 

 
8.8 Solvents- All solvents must be pesticide grade or equivalent. 

 
8.8.1 Dichloromethane 
8.8.2 Acetone 
8.8.3 Methanol 
8.8.4 Toluene 
8.8.5 Diethyl Ether (Test for presence of peroxides using EM Quant or equivalent test strips. 

Follow the instructions included with the kit. 
8.8.6 Isooctane 
8.8.7 Hexane 

 
8.9 Stock Standard solutions. 
 

8.9.1 Ultra HBM-815M; 2,4-D, 2,4,5-T, and 2,4,5-TP methyl ester at 100 µg/mL each or equiv. 
 
8.9.2 Accustandard, Pentachloronisole 100 µg/mL. (for analysis of pentachlorophenol) or equiv. 

 
8.9.3 Ultra HB-141; Dalapon-methyl ester at100 µg/mL or equiv. 

 
8.9.4 Ultra HB-161; Dicamba-methyl ester at 100 µg/mL or equiv. 

 
8.9.5 Ultra HBM8151A; 2,4-D; 2,4,5-TP; and 2,4,5-T at 100 µg/mL each. 

 
8.9.6 Chem Service F956S; Dalapon at 100 µg/mL 

 
8.9.7 Chem Service F960S; Dicamba at 100 µg/mL 

 
8.9.8 Ultra PPS-165 Dichlorophenylacetic acid, (DCAA), 100 µg/mL. 

 
8.9.9 Ultra PPS-166 DCAA-methyl ester 100 µg/mL.  Prepare a working standard by diluting 1 

mL into 10 mL final volume hexane for a concentration of 10 µg/mL. 
 

8.9.10 Second source standards – ICAL verification; 
 

8.9.10.1 Chem Service CSHC-14; 2,,4-D, 2,4,5-TP, and 2,4,5-T methyl esters at 2000 
µg/mL 

8.9.10.2 Chem Service F957S; Dalapon methyl ester at 100 µg/mL. 
8.9.10.3 Chem Service F961S; Dicamba methyl ester at 100 µg/mL. 

 
8.9.11 Store stock standards at 4°C ± 2°C.  Must replace after one year or sooner if degradation 

is evident (if derivitized solution).  If stock standard is free acid it must be disposed of after 
2 months or sooner if degradation is evident.  
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8.10 Calibration Standards- Prepare a minimum of five different concentrations for compound of interest 
(and surrogate), through dilution of stock standards with or hexane.  One of the standards should be 
at a concentration near but above the method detection limit.  The remaining standards should 
define the working range of the GC.  Calibration solutions should be replaced after six months or 
sooner if check standards indicate a problem.  Store solutions as per manufacturer’s 
recommendations or at 4°C ± 2°C if not specified. 

 
8.10.1 Add 625 µL of each 100 µg/mL methyl ester stock standard solution (8.9.1 through 8.9.4) 

to a 25 mL volumetric flask containing approximately 15 mL of hexane and dilute to 
volume.  This working stock contains all the methyl esters at 2.5 µg/mL, and is used to 
prepare the standard solutions following. 

 
 

Conc. as   
Me-ester 

DCAA-
Me 

(8.9.9) 

Herb     
(8.9.10) 

Final 
Vol 

hexane 

DCAA 2,4-
D 

acid 

Silvex 
acid 

2,4,5-T 
acid 

Dalapon 
acid 

Dicamba 
acid 

PCP 
acid 

    ppb ppb ppb ppb ppb ppb ppb 
1000 ppb 250 µL 10 mL 25 mL 936 944 952 950 910 940 950 
400 ppb 100 µL 4.0 mL 25 mL 374 378 381 380 364 376 380 
200 ppb 50 µL 2.0 mL 25 mL 187 189 190 190 182 188 190 
100 ppb 25 µL 1.0 mL 25 mL 93.6 94.4 95.2 95.2 91 94 95.2 
50 ppb 12.5 µL 0.5 mL 25 mL 46.8 47.2 47.6 47.6 45.5 47 47.6 
25 ppb 6.5 µL 0.25 mL 25 mL 23.4 23.6 23.8 23.8 22.8 23.8 23.8 
           

 
Calibration is performed using the free acid concentrations. 
 

8.11 Spiking standards – Sample Preparation. 
 

8.11.1 Surrogate:  Ultra PPS-165; 2,4-DCAA, 100 µg/mL.  Prepare the spiking solution by diluting 
1 mL of the standard to 100 mL final volume in acetone.  The final concentration is 1.0 
µg/mL. 

 
8.11.2 Matrix spike:  Dilute 100 µL of HBM8151A to 100 mL final volume with acetone.  The final 

concentration is 0.100 µg/mL. 
  

8.12 pH adjustment solutions 
 

8.12.1 Sodium Hydroxide 6N 
8.12.2 Sulfuric Acid 12N 

  
9.0 INTERFERENCES 
 

9.1 Method interferences may be caused by contaminants in the solvent reagents and glassware.  
Glassware must be scrupulously cleaned.  Solvents and reagents must be of the purest grade and 
monitored by the lot numbers.  Often solvents must be checked by concentration and analysis by 
GC to check for trace solvent contaminants. 
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9.2 Interference from phthalate esters can be a problem with ECD detectors.  All plastic should be 

eliminated from the extraction lab. 
 

9.3 The herbicides, being strong organic acids, react readily with alkaline substances and may be lost 
during analysis.  Glassware should be acid rinsed and then rinsed with organic-free reagent water.  
Sodium sulfate must be acidified. 

 
9.4 Sample extracts should be dry prior to methylation or else poor recoveries will be obtained. 

 
10.0 PROCEDURE 
 

10.1 Extraction and hydrolysis of high concentration waste samples. 
 

10.1.1 Follow method SW846 3580, Waste Dilution with the following exceptions. 
 

10.1.1.1 Use diethyl ether as the dilution solvent 
 
10.1.1.2 Use acidified anhydrous sodium sulfate and acidified glass wool. 

 
10.1.1.3 Spike the sample with 1 mL of the surrogate solution in section 8.11.1.  Prepare 

a duplicate and matrix spike as necessary for QC. 
 

10.1.2 If the sample is to be analyzed for both herbicide esters and acids, then the sample extract 
must be hydrolyzed.  In this case, transfer 1.0 mL to a 250 mL Erlenmeyer flask.  Proceed 
to section 10.2.10.  If the analysis is for acid herbicides only proceed to section 10.5 for 
derivatization by diazomethane.  

 
10.2 Extraction and hydrolysis of soil, sediment and other solid samples. 
 

10.2.1 Add 30g (dry weight) of well-mixed (refer to the SOP for obtaining representative aliquots – 
MQA247 for further detail) solid sample to a 400 mL beaker. Adjust the pH to 2 with 
concentrated HCL or acidify solids in the beaker with 85 mL of 0.1M phosphate buffer, 
thoroughly mix the contents with a glass stirring rod.  Spike the sample with 1 mL of the 
surrogate solution (8.11.1).  Prepare a matrix spike and a matrix spike duplicate sample in 
the same fashion.  Prepare a blank and blank spike using approximately 30g of 
contaminant-free sand 15g of acidified sodium sulfate. 

 
10.2.2 Add enough acidified anhydrous sodium sulfate to the samples until a free flowing mixture 

is obtained. 
 

10.2.3 Add 100 mL of dichloromethane/acetone (1:1 v/v) to the beaker.  Perform ultrasonic 
extraction for 3 minutes. 

 
10.2.4 With output control knobs set at full power with mode switch on pulse and percent duty 

cycle knob set at 50%.  Allow solids to settle.  Filter the extract through filter paper 
containing 10 g of acidified sodium sulfate into an Erlenmeyer flask. 
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10.2.5 Extract the solid sample twice more using 100 mL of dichloromethane/acetone each time.  

Filter the extract into the beaker. 
 

10.2.6 Add 10g of acidified anhydrous sodium sulfate.  Periodically shake the extract and drying 
agent.  Allow the drying agent to remain in contact with the extract for a minimum of 2 
hours. Refer to section 9.4 for emphasis on the need for a dry extract. 

 
10.2.7 Transfer the contents of the flask to a 500 mL K-D flask with a 10 mL concentrator tube 

attached.  Add boiling chips.  Evaporate the extract on the water bath until the volume is 
approximately 5 mL.  Remove from the water bath and allow cooling. 

 
10.2.8 If hydrolysis or additional cleanup is not required and the sample is dry proceed to section 

10.4.4, otherwise proceed to section 10.2.9 for hydrolysis or section 10.2.13 for cleanup. 
 

10.2.9 Hydrolysis of soil, sediment or other solid sample extracts 
 
NOTE: Use this step only if herbicide esters In addition to herbicide acids are to be determined. 
 

10.2.10 Add 5 mL of 37% aqueous KOH and 30 mL of DI water to the extract.  Add additional 
boiling chips to the K-D flask.  Reflux the mixture on the water bath at 60-65°C for 1-2 
hours.  Remove and cool to room temperature. 

 
10.2.11 Transfer the hydrolyzed solution to a 500 mL separatory funnel and extract the solution 3 

times with 100 mL portions of dichloromethane.  Discard the dichloromethane phase.  At 
this point, the basic (aqueous) solution contains the herbicide salts.   

 
10.2.12 Adjust the pH of the solution to <2 with cold (refrigerated at 4°C ±2°C) sulfuric acid (1:3) 

and extract once with 40 mL of diethyl ether and twice with 20 mL portions of diethyl ether.  
Combine the extracts and pour them through a pre-rinsed drying column containing 7 to 10 
cm of acidified anhydrous sodium sulfate.  Collect the dried extract in an Erlenmeyer flask 
containing 10 g of acidified anhydrous sodium sulfate.  Shake the extract periodically and 
let remain in contact with the drying agent for 2 hours.  Refer to section 9.4 for emphasis 
on the need for a dry extract.  Transfer the extract to a K-D set up and proceed to section 
10.4 for extract concentration. 

 
10.2.13 Cleanup of non-hydrolyzed herbicides – to be performed when analyzing herbicide acids 

only. 
 

10.2.14 Partition the herbicides by extracting the dichloromethane from 10.2.8 three times with 15 
mL portions of aqueous base prepared by mixing 30 mL of DI water into 15 mL of 37% 
KOH.  Discard the dichloromethane phase.  At this point the basic aqueous solution 
contains the herbicide salts. 

 
10.2.15  Adjust the pH of the solution to <2 with cold sulfuric acid (1:3) and extract once with 40 mL 

of diethyl ether and twice with 20 mL portions of ether.  Combine the extracts and pour 
then through a funnel containing acidified anhydrous sodium sulfate.  Collect the extracts in 
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a 500 mL Erlenmeyer flask containing 10g of acidified anhydrous sodium sulfate.  Allow the 
extract to remain in contact with the drying agent for a minimum of 2 hours with periodic 
shaking.  Refer to section 9.4 for emphasis on the need for a dry extract.  Transfer the 
contents of the flask to a K-D setup; proceed to section 10.4 for extract concentration. 

 
10.3 Preparation of aqueous samples. 
 

10.3.1 Mark the meniscus on the sample bottle.  Transfer sample to a 2 liter separatory funnel.  
Spike the sample with surrogate.   Spike the appropriate spiking compound for QC 
samples (MS/MSD, blank spike). 

 
10.3.2 Add 250g of NaCl to the sample.  Seal and shake to dissolve the salt. 

 
NOTE:  USE THIS STEP ONLY IF HERBICIDE ESTERS, IN ADDITION TO HERBICIDE 
ACIDS, ARE TO BE DETERMINED. 

 
10.3.3 Add 17 mL of 6N NaOH to the sample, seal and shake.  Check the pH of the sample and 

adjust.  If the sample does not have a pH ≥12, adjust the pH by adding more 6N NaOH.  
Let the sample sit at room temperature until the hydrolysis is complete, usually 1-2 hours.  
Shake the sep funnel periodically. 

 
10.3.4 Add 60 mL of dichloromethane to the sample bottle; cap, invert and rinse the bottle and 

add to the sep. funnel.  Extract the sample for 2 minutes with periodic venting to release 
excess pressure.  Allow the layers to separate for 10 minutes.  Discard the 
dichloromethane layer. 

 
Note:  If an emulsion is formed, a mechanical technique must be employed to 
complete phase separation.  Presence of an emulsion must be noted in the 
extraction logbook. 

 
10.3.5 Add a second 60mL of dichloromethane to the sep. funnel repeat the extraction procedure 

a second time. Discard the dichloromethane layer.  Repeat the extraction a third time. 
 

10.3.6 Add 17 mL of cold (refrigerated) 12N sulfuric acid to the sample; shake and mix.  Check 
the pH of the sample; if the pH is not ≤ 2 adjust by adding more acid. 

 
10.3.7 Add 120 mL of ether to the sample; extract the sample for 2 minutes with periodic venting 

to release excess pressure.  Allow the layers to separate for 10 minutes.  Remove the 
aqueous layer to a 2 liter flask.  Collect the ether layer in a 500 mL Erlenmeyer flask 
containing 10 g of acidified anhydrous sodium sulfate. 

 
10.3.8 Return the aqueous phase to the separatory funnel.  Add 60 mL of ether to the sample and 

repeat the extraction procedure.  Perform a third extraction.  Allow the combined extracts 
to stay in contact with sodium sulfate for approximately 2 hours.  

 
NOTE:  This drying step is critical to ensure complete esterification.  Any moisture remaining in 
the ether will result in low herbicide recoveries.  The amount of sodium sulfate is adequate if free 
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flowing crystals are visible when swirling the flask.  If all of the sodium sulfate solidifies in a 
cake, add a few additional grams, again test by swirling.  The 2 hour drying time is a minimum, 
the extracts may be held overnight. 
 

10.3.9 Pour the dried extract through a funnel plugged with acid washed glass wool; collect the 
extract in a K-D set up.  Rinse the flask with 20-30 mL of ether; add this to the K-D.  
Proceed to 10.4 for the concentration step. 

 
10.4 EXTRACT CONCENTRATION 
 

10.4.1 Add one or two clean boiling chips to the K-D setup, prewet the Snyder column with a few 
mL of ether.  Place the apparatus on a hot water bath.  Adjust the vertical position of the 
set up so the concentration is complete in 10-20 minutes.  At the proper rate of distillation 
the balls of the column will actively chatter but the chambers will not flood.  When the 
apparent volume of the liquid reaches 1 mL, remove from the water bath and allow cooling 
for 10 minutes. 

 
10.4.2 Remove the Snyder column and rinse the flask and its lower joints with 1-2 mL of ether.  

The extract may be further concentrated using either a micro Snyder set up or nitrogen 
blow down. 

 
10.4.3 Micro Snyder column technique 

 
10.4.3.1 Add another boiling chip to the concentrator tube and attach a two ball micro 

Snyder column.  Concentrate the extract on a water bath till the apparent volume 
reaches 0.5 mL.  Adjust the vertical position of the apparatus to complete the 
concentration in 5 – 10 minutes.  Remove from the water bath and allow cooling for 
10 minutes.  Remove the Snyder column and rinse the flask and its lower joints with 
0.2 mL of ether.  Proceed to 10.4.4. 

 
10.4.4 NITROGEN BLOW DOWN 
 

10.4.4.1 Place the concentrator tube in a warm water bath (approx. 35°C) and evaporate 
the solvent to approx. 1 mL, using a gentle stream of nitrogen. 

 
10.4.4.2 Rinse down the internal wall of the concentrator tube with ether several times 

during evaporation process.  Under normal operating conditions, the extract should 
not be allowed to become dry.  

 
10.4.4.3 Dilute the extract with 1 mL of isooctane and 0.5 mL of methanol.  Dilute to a 

final volume of 4 mL with ether.  The sample is now ready for methylation with 
diazomethane. 

 
10.5 ESTERIFICATION 

 
CAUTION: DIAZOMETHANE IS A CARCINOGEN AND CAN EXPLODE UNDER CERTAIN 
CONDITIONS. 
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The following precautions should be taken: 
 
 Use mechanical pipetting aides. 
 DO NOT HEAT ABOVE 90°c EXPLOSION MAY RESULT. 
 Avoid grinding surfaces, ground glass joints  
 

10.5.1 Assemble the diazomethane bubbler. 
 

10.5.2 Add 5 mL of diethyl ether to the first test tube.  Add 1 mL if ether, 1 mL of carbitol, 1.5 mL 
of 37% KOH and 0.1-0.2 g of Diazald to the second tube.  Place the exit tube into the 
concentrator tube containing the sample extract.  Bubble diazomethane into the sample 
extract (nitrogen flow should be approximately 10mL/min.) until the yellow color persists.  
The amount of diazomethane generated from 10.5.2 is enough to esterify approximately 3 
samples.  Additional 0.1 - 0.2 g of Diazald may be added to extend the generation of 
diazomethane. 

 
10.5.3 Seal the concentrator tube and store at room temperature for 20 minutes. 

 
10.5.4 Destroy any unreacted diazomethane by adding 0.1 to 0.2 g of silicic acid to the 

concentrator tube. Allow to stand until the evolution of nitrogen gas has stopped.  Adjust 
the sample volume to 10 mL with hexane.  Transfer 1 mL of sample to a GC vial and store 
refrigerated (4°C ± 2°C) until analysis.   

 
10.6 Recommended Gas Chromatographic Conditions 
 

10.6.1 Narrow bore columns 
 
 
Temperature program  60°C to 300°C, at 4°C/min 
Helium carrier flow  30 cm/sec. 

   Injection volume  1 µL splitless 
Injector temp.   250°C 
Detector temp.   320°C 
 
Conditions may be modified to optimize separation. 
 

10.7 Calibration 
 

Prepare a minimum of five calibration standard for each analyte of interest and surrogate by adding 
various volumes of stock standards to hexane in a volumetric flask.  See section 8.10.  The low 
level standard should be at or below the reporting limit.  The remaining standards should define the 
working range of the instrument.  All standards prepared from free acids should be derivitized 
according to the same procedures as samples. 
  
10.7.1 Starting with the lowest level, analyze each calibration standard and tabulate peak 

response versus the concentration of the standard.  If the %RSD is <20%, linearity through 
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the origin can be assumed.  Conversely if linear regression is used the correlation 
coefficient must be ≥0.995.  

 
10.7.2 Calibration points within the calibration curve (above the low point and below the high point) 

may not be removed for the sole purpose of meeting RSD or linear regression acceptance 
criteria.  A point within the curve may be removed only if it can be determined to be an obvious 
problem with the analysis (eg. poor injection, etc.).  The low or high point of the curve may be 
removed to meet RSD or linear regression criteria.  However, by removing the low point the 
RL is subsequently raised; by removing the high point the quantitation range is lowered. 

 
10.7.3 Initial Calibration Verification (ICV).  The calibration must be verified by the analysis of a 

standard prepared from a source independent from the calibration standards (preferably a 
different vendor, but a different lot is acceptable if a different vendor is not available).  
Response should be within ±15% of the response obtained in the initial calibration.  If these 
criteria are not met, corrective action must be performed, and a new calibration curve must 
be prepared.    

 
10.7.4 Calibration Check.  The calibration curve must be verified each working day before the 

analysis of samples by the analysis of a calibration verification standard.  The calibration 
verification standard should be analyzed at the beginning of the run, every 10 samples, 
and at the end of the 12 hour shift.  Response should be within ±15% of the response 
obtained in the initial calibration.  If the response is greater than 15%, then a second 
calibration verification should be analyzed.  If the response still does not meet 15%, then a 
new calibration curve must be analyzed.  All samples analyzed after the out of control 
standard must be reanalyzed. 

 
10.8 RETENTION TIME WINDOWS 
 

10.8.1 Retention time windows must be calculated for each analyte on each GC column and 
whenever a new GC column is installed.  The data must be retained in the laboratory. 

 
10.8.2 Make three injections of the standard mixture at approximately equal intervals during a 

72hr period. 
 

10.8.3 Calculate the standard deviation of the three absolute retention times for each compound. 
 

10.8.4 Apply plus or minus three times the standard deviations to retention time of continuing 
calibration or midlevel of initial calibration.  This will be used to define the retention time 
window for the sample. 

 
10.8.5 The retention time windows may be calculated by the LIMS.  See the supervisor for 

instructions.  
 

10.8.6 The retention time windows must be adjusted each working day based on the first 
calibration verification of the day or the mid-level calibration standard.  

 
10.9 ANALYSIS OF SAMPLES 
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10.9.1 Inject 1 µL of the sample extract.  Record the resulting peak size in area units.  If the 

response for the peak exceeds the working range of the instrument, dilute the sample and 
reanalyze.  The dilution should result in a concentration within the upper range of the 
calibration.  

 
10.10  Identification of analyte 
 

10.10.1  Identify a sample compound based on its retention time window. 
 

10.10.2  Identification requires expert judgment when sample components are not resolved, i.e. 
shouldered peaks.  Confirmation from a second dissimilar column or by mass spec can be 
sought. 

 
10.11 Calculations 

 
10.11.1  Sample results 

 
Conc.(µg/l) = A x Vt  
         Vi x Vs 
Where: 
A =  Amount of material injected (ng) 
Vi = Volume of extract injected (µL) 
Vt = Volume of total extract (µL) 
Vs = Volume of water extracted (mL) 

 
11.0 QUALITY CONTROL 
 

11.1 QC Requirement Summary 
 

Initial Calibration Verification Every Initial Calibration 
Calibration Check Standard Beginning and end of 12hr shift and every 10 samples 
Batch blank One per batch* 
Matrix Spike One per batch* 
Matrix Spike Duplicate One per batch* 
Blank Spike One per batch* 
Surrogate Every sample 
*     Maximum number of samples per preparation batch is twenty. 

 
11.2 Initial Calibration Verification (ICV) – refer to section 10.7.4. 

 
11.3 Daily calibration check, refer to section 10.7.5. 

 
11.4 Method Blank 

 
11.4.1 The method blank should be carried through all stages of sample preparation and analysis. 
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11.4.2 Evaluate the method blank for target compound contamination to the MDL.  If target 
compounds are detected in the method blank above ½ the RL, the source of contamination 
must be identified and corrective action must be taken (and documented in the run log) 
before continuing with sample analysis.   The method blank must be evaluated for re-
extraction and reanalysis.  If samples are non-detected for the contaminant the data may 
be reported using a sample narrative. 

 
11.4.3 If surrogate criteria are not met the method blank must be evaluated for re-extraction and 

reanalysis.  
 

11.4.4 MCP method blank contamination criteria state that no target compounds should be 
present above the RL.   

 
11.5 Matrix Spike/ Matrix Spike Duplicate /Blank Spike (spike solutions must be prepared from a source 

independent from the calibration standards).  
 

11.5.1 One sample from each analytical batch is selected and spiked in duplicate with select 
compounds to check precision and accuracy. 

 
11.5.2 Percent recovery for matrix spikes and blank spikes should be within in-house generated 

limits. 
 

11.5.3 The relative percent deviation (RPD) should be within in-house generated limits. 
 

11.5.4 If matrix spike recoveries are not met and the blank spike passes criteria (in-house 
generated limits), a matrix interference is to be assumed and the data is reportable. 

 
11.5.5 If blank spike recoveries are not acceptable, the problem must be corrected before 

analysis can continue.  This may include reanalysis, or re-extraction of the sample 
including matrix spike and blank spike.  If the non-compliant blank spike recoveries are 
biased high – and the sample is non-detected for the non-compliant analyte – the result 
may be reported with a sample narrative.  

 
11.5.6 MCP MS/MSD criteria are 30-150 % recovery and an RPD or ≤ 30 for single-component 

analytes and ≤ 50 for multi-component analytes.  
 

11.5.7 MCP blank spike criteria are 40-140% recovery (or in-house generated limits if within 40-
140%).   

 
11.6 Surrogate 

 
11.6.1 All standards, blanks, samples, and spikes must contain surrogate compounds which are 

used to monitor performance of the extraction, clean up and analytical system. 
 

11.6.2 If the recovery of any surrogate compound does not meet the in-house generated control 
limits, check the calculation, spiking solution for degradation contamination and analytical 
system. 
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11.6.3 If sample extract reanalysis meets the surrogate recovery, report data from that analysis.  If 

the surrogate still fails to meet the limits, the sample must be re-extracted and reanalyzed 
or the data must be reported as suspect. 

 
11.6.4 MCP surrogate criteria is 30-150% recovery (or in-house generated limits if within 30-

150%) 
 

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to in-house control limits.  The standard 
deviations of the 4 replicate percent recoveries are compared to in-house limits.  If percent recovery 
or standard deviation criteria are not met, corrective action must be taken to bring the system back 
into control. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook must be completed for all standard preparations.  All information 

requested must be completed; the page must be signed and dated by the respective person. 
 

12.4 The Accutest lot number must be cross-referenced on the standard vial/container.  The expiration 
date must be noted on the standard vial/container 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction.  

 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 
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13.2 A secondary review is performed by department managers, and it includes review of the data 
produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, preparation and/or analysis 
dates, and data qualifiers are reported.  Additional quality control data including calibration 
summaries, MS/duplicate percent recoveries and RPDs, surrogate recoveries, blank spike 
recoveries, and method blank results may be reported upon request of the client.  Additionally, raw 
data including any instrument printouts (quantitation reports, chromatograms) , laboratory logbooks, 
etc. may be reported to the client.  

 
14.1 Data may be submitted to the client in a specified electronic format (EDD). 
 
14.2 Data may be submitted to the client electronically (e-hardcopy) in PDF.  

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

14.4 MCP Reporting for MS/MSD and blank spike exceedances.  
 

14.4.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
14.4.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.4.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
 

14.5 MCP Reporting of non-compliant method blank 
 

14.5.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
 
14.5.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.5.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
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14.5.4 Positive results must be “B” flagged if reported.  

 
14.6 MCP Reporting of non-compliant surrogates.  
 

14.6.1 Any exceedances from MCP QC criteria must be described in a case narrative.  
 
14.6.2 If a re-extraction and reanalysis results in acceptable QC, and is within holding 

time – only the re-extraction/reanalysis results must be reported.  
 
14.6.3 If re-extraction and reanalysis is outside of holding time or yields non-compliant 

results – both sets of results must be reported.  
 

14.6.4 If the sample is not re-extracted due to obvious matrix interference – the 
chromatograms must be provided.  

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Addendum 1 

 
Compounds analyzed by this method: 
 
2,4-D    CAS 94-75-7 
 
2,4,5-T P(Silvex)  CAS 93-72-1 
 
2,4,5-T   CAS 93-76-5  
 
Dalapon   CAS 75-99-0 
 
Dicamba   CAS 1918-00-9 
 
Pentachlorophenol  CAS 87-86-5  
 
Note: Additional compounds may be added when their retention time and linearity has 
been determined with the listed conditions. 



SOP L-6 

Metals by Inductively Coupled 
Plasma Atomic Emission 
Spectrometry SW846 6010C
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE: METALS BY INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROMETRY     

SW846 6010C 
 
TEST METHOD REFERENCE:  SW846 6010C, Revision 3, February 2007 
 
REVISED SECTIONS:  1.2, 7.1, 8.10.6, 8.10,11, 8.10.12, 8.14, 8.15, 9.2.2, 11.8  
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is applicable for the determination of Total metals in ground waters, domestic and 
industrial wastes, TCLP leachates, sludges, soils, sediments, and various other wastes. 

 
NOTE: Dissolved elements are determined after filtration with 0.45 micron filter paper and 

preserved with Nitric acid for 24 hours prior to analysis. 
 
1.2 Test Codes: A variety of metals can be analyzed by ICP.  These include: Al,  Sb, As, Au, B, Ba, Be, 

Cd, Ca, Cr, Cu, Co, Fe, Pb, Pd, Pt, Li, Mn, Mg, Mo, Ni, K, Se, Ag, Na,  Si, Sn, Sr,S, Ti, Tl, V, W, Zn Zr.  
 
2.0 SUMMARY 
 

2.1 Prior to analysis, samples must be digested using the appropriate digestion method.  When 
analyzing groundwater samples for dissolved constituents, acid digestion is not necessary if the 
samples are filtered and acid preserved prior to analysis. 

 
2.2 This method describes multi-elemental determinations by ICP/AES using sequential or 

simultaneous optical systems and axial or radial viewing of the plasma.  The instrument measures 
characteristic emission spectra by optical spectrometry.  Samples are nebulized and the resulting 
aerosol is transported to the plasma torch.  Element-specific emission spectra are produced by a 
radio-frequency ICP.  Background correction is required for trace element determination.   

 
 
3.0 METHOD DETECTION AND REPORTING LIMITS 
 

3.1 Reporting limits are established at the lowest concentration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weight, percent moisture.   Detected concentrations below this 
concentration cannot be reported without qualification. See below table for analytes' RL: 
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Analyte RL (ug/L) Analyte RL (ug/L) 
Al 200 Mo 100 
Sb 6 Ni 40 
As 4 Pd 50 
Ba 50 Pt 50 
Be 4 K 5000 
B 100 Se 10 
Cd 4 Si 100 
Ca 5000 Ag 5 
Cr 10 Na 5000 
Co 50 Sr 10 
Cu 25 Tl 5 
Au 50 Sn 100 
Fe 100 Ti 50 
Pb 5 W 100 
Li 5000 V 10 

Mg 5000 Zn 20 
Mn 15 Zr 50 

  
 

3.2 Method Detection Limits 
 

3.2.1 Detection limits are experimentally determined using the procedures described in 40 
CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample weight or 
volume analyzed and sample dilutions if needed, which may cause MDL variations from 
sample to sample. 

 
3.2.2 In general, MDLs are determined through the analysis of at least 7 replicate blank 

spikes (using the same procedures for sample analysis).   The MDL is calculated by 
multiplying the standard deviation of the replicate concentrations by the appropriate 
Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are analyzed refer to 
40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDL studies are 
performed on an annual basis or after any major changes to the instrumentation.   For 
additional detail regarding MDL studies, refer to the MDL SOP MQA245.   

 
3.2.3 The MDL represents the lowest reportable concentration of an individual analyte that 

meets the method qualitative identification criteria. 
 

3.2.4 Current MDL studies are filed with Quality Assurance.  Obsolete MDL studies are 
archived with the QA files.  Electronic MDL data is found in the annual “MDL” folder on 
the QA server (LINUXMA1).   



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMA077-23 
 Pub Date: 12/1/97 
 Rev Date: 10/7/13 
 Page 3 of 21 
 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

 
4.0 DEFINITIONS 
  

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BACKGROUND CORRECTION – a technique to compensate for variable background contribution 

to the instrument signal in the determination of trace elements. 
 

4.3 BATCH – a group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.5 CALIBRATION BLANK - a volume of acidified deionized/distilled water. 

 
4.6 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.7 CONTINUING CALIBRATION – analytical standard run every 10 samples or 2 hours, whichever is 
more frequent, to verify the calibration of the analytical system. 

 
4.8 DISSOLVED METALS – elements in an aqueous sample which will pass through a 0.45 um filter. 

 
4.9 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying in an 

oven. 
 

4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  

This includes trip blanks, rinsates, equipment blanks, etc. 
 

4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date 
of its analysis. 

 
4.13 INDUCTIVELY COUPLED PLASMA (ICP) – a technique for the simultaneous or sequential 

multi-element determination of elements in solution.  The basis of the method is the measurement 
of atomic emission by an optical spectroscopic technique.  Characteristic atomic line emission 
spectra are produced by excitation of the sample in a radio frequency ICP. 
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4.14 INSTRUMENT CHECK SAMPLE – a solution containing both interfering and analyte elements 
of known concentration that can be used to verify background and interelement correction factors. 

 
4.15 INSTRUMENT CHECK STANDARD – a multi-element standard of known concentrations 

prepared by the analyst to monitor and verify instrument performance on a daily basis. 
 

4.16 INTERFERENTS – substances which affect the analysis for the element of interest. 
 
 

4.17 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
 

4.18 MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the 
constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences.        
  

 
4.19 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. The matrix spike recovery is 
calculated as shown below.         
            
  ( Spiked Sample Result - Sample Result )  X 100 = Matrix Spike Recovery 
                ( Amount Spiked )      
  

 
 
4.20 MATRIX SPIKE DUPLICATE - a second aliquot of the original sample that is spiked in order to 

determine the precision of the method. The matrix spike duplicate RPD is calculated as shown 
below.           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD                  
  ( MS Result + MSD Result )/2        

 
 
4.21  METHOD BLANK- an analytical control consisting of all reagents,  that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
 

4.22 PERCENT DIFFERENCE (%D) - as used in this SOP to compare two values, the percent 
difference indicates both the direction and the magnitude of the comparison, i.e., the percent 
difference may be either negative, positive, or zero. 
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4.23 REAGENT WATER- water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water.   Water in which an interferant is not observed 
at or above the minimum quantitation limit of the parameters of interest. Accutest uses deionized 
water (municipal water which passes through Accutest’s DI treatment system). 

 
4.24 SERIAL DILUTION – the dilution of a sample by a factor of five.  When corrected by the dilution 

factor, the diluted sample must agree with the original undiluted sample within specified limits.  
Serial dilution may reflect the influence of interferents.  

 
 

4.25 SOIL - used herein synonymously with soil/sediment and sediment. 
 
 

4.26 TOTAL METALS – analyte elements which have been digested prior to analysis.  
 
 

4.27 Linear Dynamic Range (Linearity studies) -the concentration range over which the instrument 
response to an analyte is linear.  

 
 
 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous.  In 
addition, all acids are corrosive and should be handled with care.  Flush spills with plenty of water.  
If acids contact any part of the body, flush with water and contact the supervisor. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 Preservation.  All aqueous samples should be preserved with nitric acid at the time of collection.  Both 
soils and aqueous samples should be kept under refrigeration at 4º ± 2°C. 

 
6.2 Holding Time.  All samples should be analyzed within 6 months of the time of collection.   

 
 
 
7.0 APPARATUS and  MATERIALS 
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7.1 Currently there are two solid state ICPs (Thermo 6500 ICP. Software iTEVA, Issue 8) available for use 
in the laboratory. The unit has been optimized to obtain low detection limits for a wide range of 
elements. Since it is solid state system, different lines may be included for elements to obtain the best 
analytical results. See below table for the lines in use. 

  
 
 

Element Wavelength View Internal Wavelength 
Ag 328 Axial Yttrium 360.0 
Al 396.1 Radial Yttrium 371.0 
As 189 Axial Yttrium 224.3 
Au 242.7 Axial Yttrium 360.0 
B 208.9 Axial Yttrium 224.3 
Ba 455.4 Radial Yttrium 371.0 
Be 313 Radial Yttrium 371.0 
Ca 317.9 Radial Yttrium 371.0 
Cd 228.8 Axial Yttrium 224.3 
Co 228.6 Axial Yttrium 224.3 
Cr 267.7 Axial Yttrium 360.0 
Cu 324.7 Axial Yttrium 360.0 
Fe 259.9 Radial Yttrium 371.0 
Li 610.3 Radial Yttrium 371.0 
K 766.4 Radial Yttrium 371.0 

Mg 279 Radial Yttrium 371.0 
Mn 257.6 Axial Yttrium 360.0 
Mo 202 Axial Yttrium 224.3 
Na 589.5 Radial Yttrium 371.0 
Ni 231.6 Axial Yttrium 224.3 
Pb 220.3 Axial Yttrium 224.3 
Pd 340.4 Axial Yttrium 360.0 
Pt 265.9 Axial Yttrium 360.0 
Sb 206.8 Axial Yttrium 224.3 
Se 196 Axial Yttrium 224.3 
Si 212.4 Axial Yttrium 224.3 
Sn 189.9 Axial Yttrium 224.3 
Sr 407.7 Radial Yttrium 371.0 
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S 182.0 Axial Yttrium 224.3 
Ti 334.9 Axial Yttrium 360.0 
Tl 190.8 Axial Yttrium 224.3 
V 292.4 Axial Yttrium 360.0 
W 239.7 Axial Yttrium 360.0 
Zn 206.2 Axial Yttrium 224.3 
Zr 339.1 Axial Yttrium 224.3 

 
7.2 Peristaltic pump 
 
7.3 Auto-sampler 

 
7.4 Volumetric flasks of suitable precision and accuracy 

 
7.5 Argon gas supply - Liquid, high purity grade (99.995%) supplied by Air Products, Inc. 

 
7.6 Instrument maintenance 

 
7.6.1 Recommended periodic maintenance includes the items outlined below.  All maintenance 

should be recorded in the instrument maintenance log. 
 

7.6.2 Change the pump tubing weekly or as needed. 
 

7.6.3 Clean the filter on the re-circulating pump every one to two weeks and dust off the power 
supply vents every one to two weeks. 

 
7.6.4 Clean the nebulizer, torch, and injector tube every week or more often as required. 

 
7.6.5 Clean the pump once per month. 

 
7.6.6 Change the sampler tip as needed.  

 
7.6.7 Clean the recirculating pump lines as needed. 

 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent or trace grade unless otherwise specified.  Distilled, deionized 
water from Accutest’s DI system should be used whenever water is required. 

 
8.2 Concentrated hydrochloric acid, trace metal grade. 

 
8.3 Concentrated nitric acid, trace metal grade. 
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8.4 Stock metals standard solution (generally 1000 Mg/L or 10000 Mg/L), ICAP grade. 
          
  NOTE: Combined stock standards can be ordered or made from ICAP purity standards. 
 

8.5 Hydrochloric acid (1:1) - Add 500 ml conc. HCl to 400 ml of DI.  Cool and dilute to 1 liter. 
 

8.6 Nitric acid (1:1) - Add 500 ml of conc. HNO3 to 400 ml of DI.  Cool and dilute to 1 liter. 
 

8.7 Rinse solution - To 800 ml DI water, add 50 ml of conc. HNO3 and 50 ml of conc. HCl.  Dilute to 1 liter. 
 

8.8 Calibration Blank - To 800 ml DI, add 50 ml of conc. HNO3 and 50 ml of conc. HCl.  Dilute to 1 liter. 
 

8.9  Calibration Standards   
 

8.9.1 Premixed stocks purchased from Absolute standards and other vendors are used in this 
section along with individual standards and subsequent dilutions. 

 
8.9.2 Calibration Std # 1 contains the following analytes and concentration:  

                                                      
Analyte Conc. (Mg/L) 

Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl, Zn 1000 

Ag 12.5 
                      

8.9.3 Calibration Std # 2 contains the following analytes and concentration: 
 

Analyte Conc. (Mg/L) 

Al, Ca, Fe, Mg, K, Na 1000 
      

8.10.4 Calibration Std # 3 contains the following analytes and concentration: 
 

Analyte Conc. (Mg/L) 

Sr, Sn, Ti, V 1000 
 
8.10.5 Individual 1000 ppm analytes.  

 
                  

8.10.6 In general there are 3 different standards are recommended to be used for calibration. 
Other combinations and concentrations may be used. 
 
STANDARD#1: 
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Analyte         Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl, Zn 4.0 

Ag 0.50 

 
                                        STANDARD#2: 
 

Analyte        Conc. (Mg/L) 

Al, Ca, Fe, Mg, K, Na, Li 20 

 
 
  
                                     STANDARD #3: 
 

Analyte   Conc. (Mg/L) 

Sr, Sn, Ti, V, Au, Pd, Pt, Si, W, Zr, S 4.0 

 
   NOTE: 1) Since addition of silver may result in an initial precipitation, you may 

warm the flask until solution clears.  Cool to room temperature and use. 
  

                               
8.11 Continuing Calibration Verification (CCV) 

 
       Prepare mixed CCV solution by combining appropriate volumes of the individual stock  

standards or by using the premixed stock purchased from Absolute Standard and 
subsequent dilutions. The CCV must be prepared in the same acid matrix using the same 
standards used for calibration at a concentration near the mid point of the calibration curve. 
Below are the recommended concentrations of CCV to use with the above calibration 
standards. 

     
 NOTE: Since addition of silver may result in an initial precipitation, you may 

warm the flask until the solution clears.  Cool to room temperature and use.   
                  
                                         The CCV will contain the following analytes and concentrations: 
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Analyte        Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl,  Zn, 
Sr, Sn, Sr, Ti, V, Si, W, Au, Pd, Pt, Zr,S 2.0 

Al, Ca, Fe, Mg, K, Na, Li 10 

Ag 0.25 

 
8.12 Initial Calibration Verification/ Quality Control Standard (ICV/QCS)- This standard is prepared by 

combining compatible elements from a standard source different than the calibration standards and 
the concentrations should be at or near the mid-range of the calibration curve. 

 
  Below are the recommended concentrations of ICV. Dilute the individual stocks, and premixed    
  standards such as ICQ500-19 or the equivalents.  (ICQ500-19 is a multi element standard purchased  
  and contains multiple analytes). The ICV will contain the following analytes and concentrations: 

 

Analyte        Conc. (Mg/L) 

Sb, As. Ba, Be, B, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl,  Zn, 
Sr, Sn, Ti, V, Si, W, Au, Pd, Pt, Zr,S 3.0 

Al, K, Na, Li 15 

 Ca, Fe, Mg 18 

Ag 0.50 

 
 

8.13 Spectral Interference Check I (ICSA) - Dilute the following listed aliquot volumes of individual stock 
standards to 1 Liter with calibration blank (8.8). 

 
 

Analyte Stock 
Conc. (Mg/L) 

Aliquot 
Vol. (MI) 

Final 
Conc. (Mg/L) 

Al, Ca, Mg 10000 50  500 



 ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MMA077-23 
 Pub Date: 12/1/97 
 Rev Date: 10/7/13 
 Page 11 of 21 
 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

Fe 10000 20 200 

 
 

8.14 Spectral Interference Check II (ICSAB) - Dilute the following listed aliquot volumes of individual 
 stock standards and 10 ml of CLPILM 030 Analytes B standard to 1 Liter with calibration      
      blank (8.8).            

             
  - CLPILM030 Analytes B standard contains the following analytes and concentrations: 
   
 

Analyte         Conc. (Mg/L) 

Ag, Cd, Ni, Pb, Zn 100 

Ba, Be, Co, Cr, Cu, Mn, V 50 

 
  
  ICSAB solution contains the following analytes and concentrations: 
 

Analyte Stock 
Conc. (Mg/L) 

Aliquot 
Vol. (Ml) 

Final 
       Conc. (Mg/L) 

Al, Ca, Mg 10000 50  500 
Fe 10000 20 200 

As, Se, Tl, Sb 1000 2.0 2.0 

Ag, Cd, Ni, Pb, Zn 100 1.0 

Ba, Be, Co, Cr, Cu, Mn, V 50 
10 
 0.50 

Mo, Sr, Sn, B 1000 1.0 1.0 

Ti, Au*, Pd*, Pt* 1000 0.50 0.50 

Si*, W *  1000 2.0 2.0 

Zr*,S* 1000 0.5 0.5 
 
 

*When the element is requested ICSAB will be made accordingly. Internal 
Standard/Ionization suppressant solution (5 ppm Yttrium, 1000 ppm Lithium) In a 1000 ml 
volumetric flask, dilute 5 ml of 1000 ppm Yttrium standard and 100 ml of 10000 ppm 
Lithium standard to the mark with calibration blank (8.8)  
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Note: If Na, Ca, Mg and K are not being analyzed Li can be excluded in the 
internal standard mix. If Li requested, use 5 ppm Yttrium and 50 ppm 
Indium solution mix as internal standard. 

 
 

8.15 Low level Check (CRI).  The CRI standard contains the elements of interest at levels near the  
 low end of the curve. Typically the concentration of CRI is at the reporting limits.  
 Check with the metals supervisor or the client tech specs, to see which CRI needs to be  
             analyzed. The acceptance criteria of 70 to 130percent will be applied unless there  

              are specific instructions set by client or program.   
 
 
 

 Program/Client CRI Concentration Level CRI Acceptance Criteria Non Conformance 
6010C At the RL +/- 30% Re-calibrate & re-analyze 

DoD At the RL +/- 20% Re-calibrate & re-analyze 

RCP At the RL     +/- 30%  * Re-calibrate & re-analyze 
 
                            * Except  +/-50% for As, Sb, Tl, Co 
  
 

. See below table for CRI solution preparation and the final concentration at the instrument.  
 
 

Low Levels 
Check 
Solution 

Element Stock Conc. 
in mg/l 
  

Amt of  
Stock 
used in ml 

Final Vol. of CRI 
Stock Solution 
in ml 

Conc. of CRI  
Stock Solution 
in ug/l 

Amt of CRI 
Stock Solution 
used in ml 

Final Vol. of 
CRI Solution 
in ml 

Final Conc. at 
the instrument 
in ug/l 

Sb 6.00  N/A  6.00  

As 4.00  N/A 4.00  

Ba 50.00  N/A  50.00  

Be 4.00  N/A  4.00  

B 100.00  N/A  100.00  

Cd 4.00  N/A  4.00  

Cr 10.00  N/A  10.00  

Co 50.00  N/A  50.00  

Cu 25.00  N/A  25.00  

Pb 5.00  N/A  5.00  

Mn 15.00  N/A  15.00  

Mo 100.00  N/A  100.00  

Ni 40.00  N/A  40.00  

ICP CRI 6010C 

Se 10.00  

0.50  500.00  

N/A  

N/A  N/A 

10.00  
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Ag 5.00  N/A  5.00  

Sr 10.00  N/A  10.00  

Tl 5.00  N/A  5.00  

Sn 100.00  N/A  100.00  

Ti 50.00  N/A  50.00  

V 10.00  N/A  10.00  

Zn 20.00  N/A  20.00  

Al 20.00  200.00  

Fe 10.00  100.00  

Ca 500.00  5000.00  

Mg 500.00  5000.00  

K 500.00  5000.00  

ICP CRI 
MINERAL 

Na 500.00  

5.00  500.00  N/A N/A N/A 

5000.00  

Au 1000.00  0.10  1000.00  50.00  

Pd 1000.00  0.10  1000.00  50.00  

Pt 1000.00  0.10  1000.00  50.00  

SI 1000.00  0.20  2000.00  100.00  

W 1000.00  0.20  2000.00  100.00  
Zr 
 1000.00  0.10  1000.00  50.00  

ICP CRI 
OTHER 

S 1000.00 0.1 

100.00  

1000.00 

5.00  100.00  

50.00 

ICP CRI LI Li 10000.00 0.05 100.00 N/A N/A N/A 5000.00 
 
9.0 INTERFERENCES 
 

9.1 Several types of interference effects may cause inaccuracies in the determination of an analyte in this 
method.  These interferences can be summarized as follows: 

 
9.1.1 Spectral Interferences: Spectral interferences are caused by overlap of a spectral line 

from another element, unresolved overlap of molecular band spectra, background 
contribution from stray light from the line emission of high concentration elements. 
Corrections for these interferences can be made by using interfering element 
corrections, by choosing an alternate analytical line, and/or by applying background 
correction points. 

 
9.1.2 Physical Interferences: Physical interferences are generally considered to be effects 

associated with the sample introduction (nebulization and transport processes).  Such 
properties as change in viscosity or surface tension can cause significant inaccuracies 
especially in samples which may contain high dissolved solids and/or high acid 
concentrations.  The use of a peristaltic pump, sample dilution and/or utilization of standard 
addition techniques will reduce these interferences. 
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9.1.3 Chemical Interferences: Chemical interferences are not pronounced with the ICAP 
techniques due to the high temperature of plasma, however, if they are present, they can 
be reduced by optimizing the analytical condition (i.e. power level, torch height). 

 
9.1.4 Memory Interferences: Memory interferences result when analytes in a previous sample 

contribute to the signal measured in the new sample. This result from sample builds up in 
the plasma torch spray chamber. This can be reduced by flushing the system between 
samples with rinse solution (8.7). A minimum of 60 seconds rinse time must be applied.       
 

9.2 The occurrences of interferences described above are primarily attributed to the sample matrix. To 
ensure the absence of any type of interferences, the following precautions may be taken: 

 
9.2.1 Serial Dilution: See section 11.9. 

 
9.2.2 Analyte Addition (Post Digestion Spike – PDS): An analyte spike added to a portion of 

prepared sample, or its dilution, should be recovered to within 80% to 120% (Note, some 
cleints or programs, the recovery is 75% to 125%) of the known value. The spike addition 
should produce a minimum level of 10 times and a maximum of 100 times the IDL for that 
element. 

 
9.2.3 Method of Standard Addition (MSA).   If the PDS does not meet criteria, the MSA may be 

used.  Standards are added at one or more levels to portions of a prepared sample.  This 
technique compensates for enhancement or depression of an analyte signal by a matrix.   
It will not correct for additive interferences, such as contamination, interelement 
interferences, or baseline shifts.  This technique is valid in the linear range when the 
interference effect is constant over the range, the added analyte responds the same as the 
endogenous analyte, and the signal is corrected for additive interferences.  The simplest 
version of this technique is the single addition method.  This procedure calls for two 
identical aliquots of the sample solution to be taken.  To the first aliquot, a small volume of 
standard is added; while to the second aliquot, a volume of acid blank is added equal to 
the standard addition.   The sample concentration is calculated by: multiplying the intensity 
value for the unfortified aliquot by the volume (Liters) and concentration (mg/l or mg/kg) of 
the standard addition to make the numerator; the difference in intensities for the fortified 
sample and unfortified sample is multiplied by the volume (Liters) of the sample aliquot for 
the denominator.  The quotient is the sample concentration.  

 
9.2.4 An alternative to using the method of standard addition is the internal standard technique.  

Add yttrium to the standards, samples, and blanks at a concentration to be sufficient for 
optimum precision, but not so high as to alter the salt concentration of the matrix.  The 
element intensity is used by the instrument as an internal standard to ratio the analyte 
intensity signals for both calibration and quantitiation. 

 
9.2.5 Wavelength Scanning:  Wavelength scanning of the sample can be performed and 

compared to the scan of the analyte to detect potential spectral interferences. 
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10.0 PROCEDURE 
 

General procedure on how to operate the SS6500 is described below. Refer to the Thermo 6500 operation 
manual for further details.   

 
10.1 Before bringing up the instrument, make sure that the sample tubings, the nebulizer, and the spray   
              chamber are clean and that there are no leaks in the torch area. 

 
10.2 Turn on the recirculating cooler.  

 
10.3 Engage the peristaltic pump. 

 
10.4 Make sure reagent reservoirs (rinse solution and internal std solution) are filled with enough        

                           solution to last for a full days run.  The rinse reservoir is filled with rinse solution (8.7)      
                           and internal standard solution (8.14). 
 
  NOTE: If the internal standard solution runs out during the run, instrument must be 
   recalibrated with the new standard. 

 
 

10.5 Ignite the plasma and let the instrument warm up for 30 minutes before starting analysis. New      
 tubing may need an hour to stabilize. 

 
10.6 Type up the auto sampler sequence, and set up the trays. 

 
10.7 CALIBRATION 

 
10.7.1 Prior to calibration, make sure a minimum of 60-second rinse time and 60 seconds up take 

time is set up in the method/auto-sampler. 
. 

10.7.2 Calibrate the instrument using calibration blank, standard #1, standard #2, and standard 
#3. 

  
10.8 DAILY CALIBRATION 

 
10.8.1 Calibrate the instrument using calibration blank (8.8) and calibration standards (8.10.5).                        

 
10.8.2 When calibration is complete, a printout of slopes will be printed for each line and 

calibration is automatically approved. 
     

10.9 Dilutions. 
 

10.9.1 The pH of all aqueous samples must be verified to be <2 prior to aliquot for processing. If 
samples have a pH of >2 add additional nitric acid and wait 24 hours before rechecking the 
pH.  If a sample result exceeds the upper linear range, a dilution must be made using rinse 
solution (8.7).  The diluted result should be within the upper linear dynamic range.  
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10.10 Filtration. 

 
10.10.1 If particulate were observed in the samples, then they should be re-filtered along with the  
  associated blanks. 

 
11.0 QUALITY ASSURANCE 
                            
                           NOTE:     1) The system must be rinsed with the calibration blank solution between each  
             sample analysis for a minimum of 60 seconds. 
 

 
11.1 Set up the auto-sampler sequence as described below. 

 
11.2 Analyze the mid-level initial calibration verification (ICV - 8.12). The analyzed value of each analyte       

                         for the mid-level ICV must be within 90%-110% of its expected value and the RPD between  
            replicates should be less than 5%. If not, recalibrate. 
 

11.3 Analyze the Initial Calibration Blank (ICB - 8.8).   The ICB results should be less than the reporting   
                         limits for an element).   If not, re-calibrate. 
 

11.4 Analyze the Continuing Calibration Verification (CCV - 8.11) and Continuing Calibration Blank   
                           (CCB - 8.8). Also analyze the CCV and CCB after every 10 samples and at the end of the  
                          sample run.  The analyzed value of each analyte in the CCV should be within 90% to 110% of  
                          its true value and the RPD between replicates should be less than 5%. If not, rerun one more       
                          time. If an analyte value is still outside the range, the instrument should be recalibrated and all            
                          samples following the last acceptable CCV should be reanalyzed.  All CCBs should be less than  
                          the reporting limits for each element.  If not, it can be reanalyzed one more time, if still out, no                          
                          samples can be reported in the area bracketed by the failing CCB for the failing elements. 
 

11.5 Analyze the CRI check standards at the beginning and the end of the run with each new   
              calibration.  
 

11.5.1 The low-level initial calibration verification (LLICV) is used as CRI check standard at the 
beginning of the run. The analyzed value of each analyte for the LLICV must be within 
70%-130% of its expected value. Note, for some clients or programs (i.e., DoD), the 
recovery is 80%-120%, check with Dept. manager for specific project requirement. It 
acceptance criteria not met, reanalyze once. If the acceptance criteria not met after 
second analysis perform corrective action and recalibrate. The LLICV can be prepared 
by using the same source as the calibration standards, but must at a concentration 
expected to be at the RL. 

 
11.5.2 The low-level continuing calibration verification (LLCCV) is used as CRI check standard at 

the end of the run. It is recommended that a LLCCV be analyzed after every 10 samples 
and at the end of each analysis batch. The acceptance criteria for LLCCV should be 
within 70%-130% of its true value. Note, for some clients or programs (i.e., DoD), the 
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recovery is 80%-120%, check with Dept. manager for specific project requirement. It 
acceptance criteria not met, reanalyze once. If acceptance criteria not met after second 
analysis, no samples for failed analyte in LLCCV can be reported. The LLCCV should 
be prepared from the same source as the initial calibration standards at a concentration 
of the RL. 

 
11.6 Analyze the Spectral Interference Check I (ICSA ) and Spectral Interference Check II (ICSAB) 

 
11.6.1 The analyzed value of Al, Ca, Mg, and Fe must be between 80-120%.  The analyzed value 

of each remaining analyte in ICSA should be less than twice the reporting limit, unless 
specified by client or program. If not, rerun one more time, if still not, either recalibrate or 
no sample for failed analyte in ICSA can be reported. You may have to perform inter-
element correction of interfering elements. 

 
11.6.2 The analyzed value of each analyte in ICSAB should be within + 20% of its expected 

value. If not, repour and reanalyze.  If still outside the limit, recalibrate.  If after recalibration 
ICSAB is still outside the limit, you may have to perform inter-element correction of 
interfering elements and recalibrate. 

 
11.6.3 The ICSA and ICSAB should be run prior to sample analysis and at the end of the run.    

         
11.7 If all initial quality control steps mentioned above were satisfied, you may start the analysis of the 

samples. 
 

11.8 For each analysis run a laboratory reagent blank (method blank), laboratory fortified blank (spike 
blank), laboratory control sample (LCS – for soil samples), laboratory fortified sample (matrix spike), a 
matrix spike duplicate must be analyzed.  If samples that were prepared on several different days are 
analyzed, make sure that the method blanks and spike blanks from all of the preparation dates are 
also analyzed.  (A matrix spike, a matrix spike duplicate, a spike blank, and a method blank are 
prepared with each set of 20 samples). 

  
         Analyte recovery:  Until sufficient data becomes available the following limits should be exercised: 

 
   Spike Blank and/or Spike Blank Duplicate Recovery  + 20% 
   Spike Blank Duplicate RPD     < 20% 
   Matrix Spike and/ or Matrix Spike Duplicate Recovery  + 25% * 
   Matrix Spike Duplicate RPD     + 20% 
 

Note:  The Spike Blank Duplicate is an MCP/RCP requirement.  A project-specific 
matrix duplicate or matrix spike duplicate may be used in lieu of the spike blank 
duplicate for MCP.  

 
   * If the % Recovery of an analyte falls outside the + 25% limit (Note, for some clients or  
    programs (i.e., DoD), the Matrix Spike recovery is +/- 20%, check with Dept. manager for  
    project specific requirement) but spike blank recovery falls within the accepted range, then  
    the recovery problem is judged to be matrix related, not system related.  Sample results  
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    need to be footnoted and a post spike must be analyzed.  (Analyze the post digestion  
    spike according to section 9.2.2) Note, for some clients , the unspiked aliquot of the  
    sample should be spiked at two –times the indigenous level or two times their specific  
    required detection limit, which ever is greater. The results of post spike must be reported  
    in their summary report  ( check with Dept. manager for client specific lists)   If post spike  

     recoveries are not within the 80%-120% criteria, a matrix effect should be suspected.  
     Follow step 11.9.  
   
   For the soil LCS – the manufacturer QC limits should be used for evaluation.   
 

The method blank results must be less than the reporting limit for an element. Note, for 
some clients the method blank results must be less then ½ of the RL. If not, any sample 
results in the associated batch has a positive result for that element, the batch must be re-
digested and reanalyzed.   

 
11.9  Serial Dilution- The analysis of a (1:5) dilution should agree within 10% of the original sample result.     
           If the analyte concentration is not high enough and the serial dilution is not within 10 % of the  
    original sample but less than 50 times the IDL for that analyte, serial  dilution results are acceptable.    
           In addition, serial dilution should  be  done   on   every  sample   that  is significantly   different    
           matrix or   if   a  matrix interference is suspected.   If analysis of the dilution does not meet the 10%  
           criteria, a matrix interference may be suspected. For some clients or programs (i.e., DoD), if 1:5  
  dilution does not agree within +/- 10% of the original measurement for samples with concentrations  
  greater than 50 times of LOD, perform post digestion spike (check with Dept. manager for project  
  specific requirement for post spike criteria). 

 
11.10 Internal standard-Internal standard is added to all standards and samples. Acceptance criteria for 

the internal standard are ±30% as compared to the Calibration Blank. 
 

11.11 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis, and if any major changes have been made to the instrument.  Four replicates or 
blank spikes are analyzed using the same conditions for sample analysis.  The percent recoveries 
are compared to limits as described in section 11.8 (spike blank).  The standard deviation results 
of the 4 blank spike recoveries should be < 20%.  If percent recovery or standard deviation criteria 
are not met, corrective action must be taken to bring the system back into control.  

 
11.12 Linearity studies should be determined quarterly and whenever there is significant change in 

instrument response.  The study must be performed using minimum 5 different concentration 
standards across the range, and 1 standard must be near the upper limit.   The acceptance 
criteria for linearity studies should be within ±10% of its true value. 

 
11.13 MDLs are determined annually, or if significant maintenance has been performed on the 

instrument.  Refer to the MDL SOP (MQA245) for details. 
 

11.14 IDLs are performed quarterly.   The IDLs can be estimated by calculating the average of the 
standard deviations of three runs on three non-consecutive days from the analysis of a reagent 
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blank solution with seven consecutive measurements per day.  The IDL concentration must be < 
the MDL concentration.  The study must be repeated for any analytes that do not meet this criteria. 

 
11.15 The lower limit of quantitation sample (LLQC) should be analyzed after establising the lower 

laboratory reporting limits and on an as needed basis to demonstrate the desired detection capability. 
The LLQC must be prepared at the same concentrations as the RL, and the LLQC must be carried 
through the entire preparation and analytical procedure. The lower quantitation limits are verfied 
when all analytes in the LLQC are detected within ±30% of their true value. This check should be 
used to both establish and confirm the lowest quantitation limit. 

 
11.16 Interelement spectral interference determination routine must be verified every 6 months. 

 
11.17 Quality control data are generated at least on an annual basis by QA using an in-house program.  

Blank spike and MS/Dup data are pooled for the previous year (or other specified time frame) and 
the data is processed and evaluated by QA.  The annual QC data is filed with QA. 

 
11.18 All NELAC-accredited target compounds must be spiked in the blank spike and matrix spike within 

a two-year period.    All target compounds reported for a project are spiked and evaluated in the 
blank spike and MS/MSD 

 
12 DOCUMENTATION  
 

12.1 Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments  
             and edits MUST BE clearly documented and initialed. Generate run logs from the LIMS system   
             along with all quality control data. 

 
12.2 Each analyst should review all data and assemble a data package consisting of :  

 
- Print out of automated digestion prep sheet 
- Print out of automated analysis runlog 
- LIMS generated run log 
- Raw data  
- LIMS generated batch list 
 

12.3 If samples require reanalysis, a brief explanation of the reason should be documented in this 
log. 

 
12.4 The Accutest lot number must be cross-referenced on the standard bottle.  Expiration date must 

be noted on standard bottle.  
 

12.5 The instrument Maintenance logbook must be completed daily.  Each instrument will have a 
separate log. 

 
12.6 All laboratory logbooks must be reviewed and initialed or signed by the lab manager.  A signed or 

initialed copy of the logbook page filed with the daily batch is sufficient. 
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12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction. 

 
12.8 The inter-element spectral interference determination routine must be kept on file.  

 
12.9 Linearity studies must be kept on file.  

 
13 DATA  REPORTING 
 

13.1 A results page including positive results and/or  RLs for all target elements, units, methodology,           
             dates of digestion and analysis, data qualifiers,  are reported.  Additional quality control data      

including calibration summaries, MS/MSD percent recoveries and RPDs, blank spike 
recoveries, method and calibration blank results, and any associated raw support data may be 
reported upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 
 
13.3 Data may be submitted to the client in PDF via e-hardcopy.  

 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via   

                          LabLink™. 
 

13.5 Procedures for handling non-conforming data. 
 
13.5.1 If quality control data does not meet criteria the non-conformance must be discussed in 

a case narrative and footnoted on the applicable quality control report summary. 
 
13.5.2 If preservation or holding time criteria is not met and the samples are analyzed the 

result page must be footnotes with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email). Client notification documentation should be included with the data 
(telephone conversation log, fax, or email). 

 
14.0 DATA REVIEW 
 

14.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-control 
parameter of non-conformance. 

 
14.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the 
data package to client specified requirements are checked.  The department manager may 
reject data, initiate reanalysis, take additional corrective action, or reprocess data. 
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14.3 The laboratory director performs a full tertiary review of the data package following its assembly.  
This review includes an evaluation of QC data against acceptance criteria and a check of the 
data package contents to assure that all analytical requirements and specifications were 
executed. 

 
14.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0 METHOD PERFORMANCE 

 
16.1 Method performance is evaluated by the annual quality control data generated by QA, and the 

annual MDL study results.  Refer to section 3.0 for MDLs, and section 11.9.10 for QC data.  
 

17.0 ADDITIONAL REFERENCES 
 

17.1 None.  



SOP L-7 

Automated Cold Vapor Analysis of 
Mercury for Soil/Sediment 
Samples
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Lab Manager:     Brad Madadian    

 
QA Manager:  Robert Treggiari 

 
TITLE: AUTOMATED COLD VAPOR ANALYSIS OF MERCURY FOR SOIL/SEDIMENT SAMPLES 
 
TEST METHOD: SW846 7471B, Rev. 2, February 2007 
 
REVISED SECTION: 10.2.2, 10.2.3, 10.2.4, 10.2.5 
 
1.0 SCOPE & APPLICATION 
 

1.1 The method outlined in this SOP is based on SW846 method 7471B for soil/sediment samples (cold-
vapor atomic absorption).  All samples must be digested prior to analysis.   

 
1.2 Test Code: HG 

 
2.0 SUMMARY 
 

2.1 Prior to analysis, the soil/sediment samples must be prepared according to the procedure discussed 
in this SOP.  Note: Digestion procedure used in this SOP is based on the block digestion method. 

 
2.2 Method 7471B, a cold-vapor atomic absorption technique, is based on the absorption of radiation at 

253.7-nm by mercury vapor.  The mercury is reduced to the elemental state and aerated from 
solution in a closed system.  The mercury vapor passes through a cell positioned in the light path of 
an atomic absorption spectrophotometer.  Absorbance (peak height) is measured as a function of 
mercury concentration.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 Reporting limits (RLs) are established at the lowest concentration standard.  The RL for mercury is 
0.033 mg/kg.  

 
3.2 The Method Detection Limits (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria.  
 

3.3 Method Detection limits are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample 
dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
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major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs. 

 
 
 
 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis.  

 
4.2 BATCH - A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.4 CALIBRATION BLANK -  a volume of acidified deionized/distilled water. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTINUING CALIBRATION  VERIFICATION – analytical standard run every 10 samples or 2 
hours, whichever is more frequent, to verify the calibration of the analytical system. 

 
4.7 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.8 CORRELATION COEFFICIENT – A NUMBER (r) which indicates the degree of dependence 

between two variables (concentration – absorbance).  The more dependent they are the closer the 
value to one.   

 
4.9 CRI (LOW CALIBRATION CHECK) – a check standard, which is prepared at the low point of the 

calibration, and is analyzed to check accuracy at the low end of the calibration curve.  Similar to the 
CRDL (CLP - Contract Required Detection Limit standard).   

 
4.10 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.11 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.12 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.13 INITIAL CALIBRATION VERIFICATION - analytical standard run after every initial calibration to 
verify the calibration of the analytical system.  Must be obtained from a different vendor or lot 
number from the initial calibration standards.  

 
4.14 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.15 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.16 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment. Matrix is not synonymous with 
phase (solid). 

 
4.17 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.18 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. The matrix spike recovery is 
calculated as shown below.         
            
   ( Spiked Sample Result - Sample Result )  X 100 = Matrix Spike Recovery
                 ( Amount Spiked )     
  

4.19 MATRIX SPIKE DUPLICATE - a second aliquot of the original sample that is spiked in order to 
determine the precision of the method. The matrix spike duplicate RPD is calculated as shown 
below.           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD                  
  ( MS Result + MSD Result )/2 

 
4.20 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.21 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  
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4.22 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and extracts 
must be treated as unknown and potentially hazardous.  Particular care must be taken when 
handling strong acids and oxidizing agents (5.2, 5.3) 

 
5.2 Magnesium perchlorate is an oxidizer and an irritant.  All handling of this chemical should be done in a 

hood. 
 

5.3 Potassium permanganate is a strong oxidizer.  
 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Preservation 
 

6.1.1 All soil samples should be refrigerated upon receipt.  
 

6.2 Holding Times 
 

6.2.1 All samples should be analyzed within 28 days of the date of collection. 
 
7.0 APPARATUS AND MATERIALS 
 

7.1 Currently, there are two Leeman HYDRA AA automated analyzers are available for analysis. Refer to 
instrument manual for further details on this instrumentation, including proper venting and safety 
requirements. 

7.2 Digestion block capable of maintaining 95+ 3 Deg. C. (Environmental express)  
7.3 Digestion tubes 120 ml capacity. 
7.4 Volumetric pipettes 
7.5 Thermometer 

 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 
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8.1.1 Hydrochloric acid, concentrated. Trace metal grade 
 

8.1.2 Hydrochloric acid, 0.5 N.  Add 14.0 ml of concentrated Hydrochloric acid to 0.5 liters of water.  
Dilute to 1 liter with water and mix well. 

 
  CAUTION!! ADD ACID TO WATER. 
 

8.1.3 Nitric acid, concentrated – trace metal grade. 
 

8.1.4 Stannous chloride.  Add 50 g of stannous chloride to 500 ml of 0.5 N Hydrochloric acid and 
dissolve.  This compound does not dissolve well and should be stirred continuously when in 
use.  Stannous sulfate may be used in place of stannous chloride. 

 
8.1.5 Sodium chloride-Hydroxylamine sulfate.  Add 120 g of sodium chloride and 120 g of 

hydroxylamine sulfate to 750 ml of water.  Mix well.  Hydroxylamine hydrochloride may be 
used in place of hydroxylamine sulfate.  Dilute to 1000 ml. Note: When clogging occurs, use a 
less concentrated solution. Notify the area supervisor! 

 
8.1.6 Potassium Permanganate 5%.  Add 50 g of potassium permanganate to 1000 ml of water and 

mix well. 
 
  CAUTION!! POTASSIUM PERMANGANATE IS A STRONG OXIDIZING AGENT.  HANDLE 

WITH CARE. 
 

8.1.7 Mercury standard solutions - to be made fresh daily. 
 

8.1.7.1 10 ppm Hg calibration solution.  Using a 1 ml volumetric pipette, add 1 ml of 1000 ppm 
stock (to be purchased from a vendor) to a 100 ml volumetric flask containing 
approximately 75 ml of water and 2 ml of concentrated nitric acid. Dilute to volume with 
water and mix well. 

 
8.1.7.2 100 ppb Hg calibration solution.  Using 1 ml volumetric pipette, add 1 ml of 10 ppm Hg 

solution(8.1.7.1) to a  100 ml volumetric flask containing approximately 75 ml of water 
and 2 ml of concentrated nitric acid.  Dilute to volume with Deionized water and mix 
well, (to be made fresh daily). 

 
8.1.7.3 10 ppb Hg Calibration solution. Using 10 ml volumetric pipette, add 10.0 ml of 100 ppb 

Hg solution (8.1.7.2) to a 100 ml volumetric flask containing approximately 75 ml of 
water and 2 ml of concentrated nitric acid. Dilute to volume with Deionized water and 
mix well,(to be made fresh daily). 

 
8.1.7.4 10 ppm ICV Hg solution.   Using a 1 ml volumetric pipette, add 1 ml of 1000 ppm stock 

(to be purchased from a vendor) to a 100 ml volumetric flask containing approximately 
75 ml of water and 2 ml of concentrated nitric acid. Dilute to volume with water and mix 
well. 
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Note: Make sure that the ICV stock is from an alternate source than calibration 
stock. 

 
8.1.7.5 100 ppb ICV Hg solution.    Using  a  1  ml volumetric pipette, add 1 ml  of 10 ppm ICV 

Hg solution (8.1.7.4) to a 100 ml  volumetric   flask  containing approximately 75 ml of 
water and  2  ml  of concentrated  nitric acid.   Dilute to volume with deionized water 
and mix well, (to be made fresh daily). 

                    
8.1.8 Aqua Regia- Carefully add 180 ml of concentrated HCL acid to 60 ml of HNO3 acid. Mix. 

                                    Note: prepare this solution fresh daily immediately prior to use. Follow the ratio of 3 parts to  
1 part, same as above to make more or less of this solution.  Alternatively, add reagents 
directly to the sample (under hood) – refer to section 10.1.6.1. 

 
8.1.9 Rinse solution / Dilution acid solution. In a 1000 ml volumetric flask, add 20 ml of 

concentrated hydrochloric acid to 700 ml of DI water. Dilute to mark with DI water. Mix.  
 

9.0 INTERFERENCES 
 

9.1 Possible interference from sulfide is eliminated by the addition of potassium permanganate.  
Concentrations of sulfide as sodium sulfide as high as 20 mg/l do not interfere with mercury recoveries 
when following this method.  High copper concentrations (> 10 mg/l) may also interfere with mercury 
recoveries.  Samples that are high in chloride such as seawater, brine, and industrial effluent may 
require as additional permanganate. 

 
 NOTE:  When chloride concentrations are high, hydroxylamine sulfate and stannous sulfate 

should be used in place of the corresponding chlorides. 
 

9.2 Certain volatile organic materials will also absorb at this wavelength and can interfere.  It can be 
determined if this type of interference is present by doing a preliminary run without reagents. 

 
 

10.0 PROCEDURE 
 

10.1 Digestion.  Below is a step-by-step procedure for the digestion and analysis for mercury. 
 

10.1.1 All standards and QC must be digested along with the samples. 
 

10.1.2 Make up the recommended standard curve as shown below.  Make sure to clearly label 
each digestion tube.  The actual standard ID's should be recorded on the mercury log 
book. 

 
 
 

ML of 10 ppb 
Hg(8.1.7.3) 

ML of 100 ppb 
Hg(8.1.7.2) 

Final Volume of      
DI water (ML) 

Total µg/L of Hg 

0.0 0.0 5.0 (CAL BLK) 
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2.0 0.0 3.0 0.2 
5.0 0.0 0.0 0.5 
0.0 1.0 4.0 1.0 
0.0 2.0 3.0 2.0 
0.0 3.0 2.0 3.0 
0.0 4.0 1.0 4.0 
0.0 5.0 0.0 5.0 
0.0 6.0 0.0 6.0 

 
  Since the total amount of Hg in the digestion tube is what is measured, the amount of water added 

does not have to be exact.   
 
 
 
 10.1.3 Make up the quality control samples as shown below.  Make sure to clearly label each tube. 
 
Sample ID ml of 100 ppb Hg 

solution (8.1.7.2) 
ml of 10 ppb Hg 
solution (8.1.7.3)  

Final Volume of    
DI water (ml) 

Total µg/L of Hg 

Spike Blank 3.0 - 2.0 3.0 
CCV 3.0 - 2.0 3.0 
CRI - 2.0 3.0 0.2 
CCB 0.0 - 5.0 0.0 
Method Blank 0.0 - 5.0 0.0 
Matrix Spike 3.0 - 2.0 3.0 + sample 
Matrix Spike Duplicate 3.0 - 2.0 3.0 + sample 
Original -  5.0 - 
LCS** - 0.0 5.0 Certificate of Analysis  
    

• 3 X 0.2 g of sample = 0.60 g 
**   If requested. It is recommended to prepare this standard with each batch. 
              

 10.1.4 In addition, an external QC sample (from an alternate source than the above curve) should be set 
up so that the final level is close to the mid-range of the curve. 

            
   

Sample ID ML of 100 ppb Hg 
(8.1.7.5) 

Final Volume of 
DI water (ml) Total µg/L of Hg 

ICV 4.0 1.0 4.0 
    
 

10.1.5 Samples.  If no information is available about the level of mercury in the samples to be analyzed, 
set up a 0.6 g sample size (3 x 0.2g).  If information is available, select a sample size that will result 
in an analysis value near the mid-range of the curve.  Record the volume used on the sample 
analysis data sheet. Add 5 ml of DI water. 
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Note:  Ensure that solid samples are well homogenized prior to adding to digestion tubes.   
Examine the sample for any films, separate phases, or an obviously non-homogeneous matrix.  
Note any unusual observations in the digestion logbook.   Obtain sample from 3 separate 
locations within the sample jar.  

 
10.1.6 To all samples, QC and standards add the following reagents: 

 
10.1.6.1     5 ml of aqua regia (perform below steps under hood). 
 

10.1.6.1.1 Add 1.25 ml HNO3  
10.1.6.1.2 Add 3.75 ml HCL  
 

10.1.6.2  Heat for 2 min. in digestion block at 95+3 Deg. C. 
 
10.1.6.3 Cool; then add 50 ml of DI water and 15 ml of potassium permanganate solution. Mix                     

thoroughly.   Add an additional aliquot(s) of potassium permanganate solution if the sample 
has a high organic content (if sample loses purple color), and record in the comment section.  

 
                      Place in the digestion block for 30 min. at 95+3 Deg. C. 
 

10.1.7 Cool and add 6 ml of sodium chloride-hydroxylamine sulfate to reduce the excess permanganate. 
 

10.1.8 Dilute to 100 ml with DI water. 
 

10.1.9 While the samples are digesting, begin setting up the mercury analyzer following the steps outlined 
below.  Further details are available in the instrument manual. 

 
10.1.9.1 Turn the nitrogen gas on, if it is not already on. Place the vent line under the hood. 

 
10.1.9.2 Inspect all pump tubing and change if needed. Put the tubing on the cassettes on the     

                                         Pump head. Check the drying line and make sure it is clean. Place fresh stannous chloride    
                                         solution in the bottle. Fill the rinse bottle with 2% nitric acid.    
 

10.1.9.3 Double click on the WINHG icon on desktop. This will open the WinHg runner. Click on the   
                                         Control tab and click on “ turn on gas” option and also “turn on pump” option as well. 
 

10.1.9.4 Click on the    DB         button. This will open the WinHg Database window. Go to file and                
                     choose NEW PROTOCOL. Type the date (ie. 040502) in the box. This will be the protocol      
                     for that day. In WinHgDatabase window, click on “LINE INFO” tab and enter the calibration                       
                     standard concentrations and click on “Apply Button”. Click on RN        button and this will      
                    upload all informations into the WinHgRunner window.   

                                          
10.1.9.5 Click on the “STANDARD” tab in WinHgRunner window. And click on S1 through S7 (no.  
                     of standards). Click on “REP1” button. Click on “STAND AUTO” button and calibration will   
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                     start. 
 
10.1.9.6         While calibration is being performed, type the analysis sequence by clicking on the Rack    

                                          Editor button. Enter the samples and appropriate QC. ICV, CCV, CRI and CCB. Save the  
                                          sequence as Hg –day-month-matrix-run no.(ie, Hg0405S1). After calibration is performed   
                                          and accepted, click on the Sample tab in WinHg Runner and click on  “START NEW   
                                         BATCH “ button. Type the auto-sampler sequence file name as above (ie,Hg0405S1). 
 

10.1.9.7 In Auto-Sampler Run rack name drop down window, choose the file name you are   
                    analyzing. Assign the location of the start cup and the End cup, click the RUN AUTO          
                    button.  

 
10.2 Calibration 

 
10.2.1 Verify that the curve is within acceptable QC limits (0.995 corr.).  If the curve is not within 

acceptable limits, consult with your laboratory supervisor 
 
10.2.2 Immediately after the system has been calibrated, an ICV and ICB should be analyzed. The ICV 

results must be within 90 to 110 percent of the true value and ICB must be less than the reporting 
limit, for DoD, ICB should be less than LOD. If not, you may analyze the ICV or ICB (which ever 
failed) one more time. If still not, analysis must be terminated, and the problem corrected and re-
calibrated before proceeding.   

 
10.2.3 Continuing Calibration Verification.  Analyze the continuing calibration verification solution and 

the continuing calibration blank after ICV/ICB, after every tenth sample and at the end of the 
sample run. CCV checks should be within 20% of the true value. If the CCV is not within these 
ranges, you may run the CCV one more time. If still not within the range, no samples can be 
reported in the area bracketed by the failing CCV. For, DoD, CCV checks should be within 10%. 
If it is out, immediately analyze two additional consecutive CCVs. If boht pass, samples may be 
reported without reanalysis. if either fails, no samples can be reported in the area bracketed by 
the failing CCV.  Resolve the problem, and recalibrate. If multiple CCV’s are prepared, combine 
them all into one source. 

 
10.2.4 Continuing Calibration Blank.  Analyze the continuing calibration BLANK (CCB) solution after 

every CCV. The results for the CCB are not less than the reporting limit, for DoD, it should be 
less than LOD. If not, no samples can be reported in the area bracketed by the failing CCB. If 
multiple CCB’s are prepared, combine them all into one source. 

 
10.2.5 CRI (low calibration check).  Analyze the CRI after the initial CCV and at the end of the run.  

CRI should be at the RL level and within +/- 30%, for DoD and some client protocols, CRI needs 
to be within +/- 20%. Please check with supervisor for low check criteria.   If CRI outs, reanalyze 
one more time. If still outside the range then no samples can be reported.      

 
10.2 Sample Dilutions 
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10.2.1 Establish dilution of sample in order to fall within the mid to upper level of the calibration range.  
If available, use historical data to obtain proper dilution. 

   
10.2.2 If undiluted sample result is above the upper range of the calibration curve, perform a dilution on 

the digestate.   
 
11.0 QUALITY ASSURANCE 
 

11.1 Quality Control Sample (QCS/ICV).  It is recommended that this sample be analyzed at the start 
of each run.  For the QCS/ICV, the instrument result must be within 10% of the true value.  The 
quality control sample must be from a different source than the calibration standards. 

 
11.2 Method Blank.  The laboratory must digest and analyze a method blank with each set of 

samples.  A minimum of one method blank is required for every 20 samples.    The method 
blank must not contain mercury greater than the reporting limit.   If the method blank contains 
levels over the reporting limits, the samples must be redigested or reanalyzed (Specific clients 
may have different criteria method blanks – such as ½ the RL for acceptable contaminant 
levels). The exception is if the samples are non-detected for mercury.  

 
11.3 Blank Spike.  The laboratory must digest and analyze a laboratory control sample with each set 

of samples.   A minimum of one lab control sample is required for every 20 samples.   Until 
sufficient lab control data becomes available (usually a minimum of 20-30 analyses) the   
laboratory   should   assess laboratory performance against recovery limits    of 80-120%.  
When sufficient data is available, develop control limits from the percent mean recovery and the 
standard deviation of the mean recovery.  The upper control limit should be equal to the mean 
plus 3 times the standard deviation.   The lower control limit should be equal to  the  mean  
minus  3  times  the  standard deviation.  The generated limits must meet or exceed    80-120%.  
If the blank spike is outside of the control limits, all samples must be redigested and reanalyzed 
.  The exception is  if the  lab control recovery is high and the results  of the samples to  be 
reported are less than the reporting  limit.  In that case, the sample results can be reported with 
no flag. 

 
11.4 An LCS may also be purchased from an outside vendor (usually ERA).  Results for this LCS 

must be within the acceptable limits established by the vendor.  If results do not fall within the 
acceptable limits, all samples must be redigested and re-analyzed. The exception is if the lab 
control recovery is high and the results  of the samples to  be reported are less than the 
reporting  limit.  In that case, the sample results can be reported with no flag. 

 
11.5 Matrix Spike.  The laboratory must add a known amount of  each analyte to a  minimum  of  1   

per  20 samples.      The  matrix  spike recovery  is   calculated  as  shown below.   Until 
sufficient lab control data becomes available, the laboratory  should apply control limits of 80-
120% to assess whether a spike is in control.  If a  matrix spike is out of control, then the results 
should be flagged with the appropriate footnote (if the matrix spike recovery is out of control but 
the blank spike/LCS recovery is within acceptance criteria – matrix interference is indicated).   
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Spiked Sample R sult Sample sult
Amount Spiked

Matrix Spike erye Re Recov−
× =100  

 
11.6 Matrix Spike Duplicate.  The laboratory must digest a Matrix Spike Duplicate for a minimum of 1 

in 10 samples. This second aliquot of the original sample that is spiked in order to determine the 
precision of the method. The relative percent difference (RPD) between the Matrix Spike 
duplicate and the Matrix Spike should be assessed using in house limits.  Until these limits can 
be generated, then default limits of +20% RPD should be applied.   
           
  ( |MS Result - MSD Result| )  X 100 = MSD RPD    
                 ( MS Result + MSD Result )/2      
  

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on 
an annual basis (continued demonstration of capability – a successful PT result may be used in 
place of a P&A for continued DOC), and if any significant changes have been made to the 
instrument.  In general, 4 replicates or blank spikes are analyzed using the same procedures 
and conditions for sample analysis.  The percent recovery are compared to 80-120% until in-
house control limits are established.  If percent recovery criteria are not met, corrective action 
must be taken to bring the system back into control.   

  
 
12.0 DOCUMENTATION 
 

12.1 The standard preparation logbook must be completed for all standard preparations.  All 
information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard vial/container. 

 
12.3 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.4 Document all information in the mercury analysis log book.  This information must include start 
time, end time, temperature, reagent lot# for all digestions solutions, as well as sample ID, volume, 
and any dilution factors during analysis.  Note any unusual sample characteristics in the comment 
section. Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All 
comments and edits MUST BE clearly documented and initialed. Generate run logs from the LIMS 
system along with all quality control data. 

 
12.5 Each analyst should review all data and assemble a data package consisting of : 

 
- Copy of the prep log book 
- Copy of the analysis log book 
- LIMS generated run logs and QC 
- Raw data  
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- LIMS generated work group list  
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of 
the person and date of correction must appear next to the correction.  

 
12.7 All laboratory logbooks must be routinely reviewed and initialed or signed  by the lab manager. 

 
13.0 DATA REVIEW 
 

13.1.1 The analyst conducts the primary review of all data.  This review begins with a check of 
all Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  
The analyst has the authority and responsibility to perform corrective action for any out-
of-control parameter of non-conformance. 

 
13.1.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  Manual calculations, QC criteria, and a comparison 
of the data package to client specified requirements are checked.  The department 
manager may reject data, initiate reanalysis, take additional corrective action, or 
reprocess data. 

 
13.1.3 The laboratory director performs a full tertiary review of the data package following its 

assembly.  This review includes an evaluation of QC data against acceptance criteria 
and a check of the data package contents to assure that all analytical requirements and 
specifications were executed 

 
13.1.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, 
analytical quality control, sample custody documentation and sample identification 

 
14.0 DATA  REPORTING 
 

14.1 A results page including positive result and/or  RL for mercury, units, methodology, date of 
digestion and analysis, and data qualifiers are reported.  Additional quality control data including 
calibration summaries, MS/MSD percent recoveries and RPDs, blank spike recoveries, and 
method blank results may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client in PDF (e-hardcopy).  

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 
15.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
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15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
 
 

 



SOP L-8 

Chemical Oxygen Demand
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Lab Manager: Brad Madadian 
QA Officer: Robert Treggiari 

 
TITLE:                   CHEMICAL OXYGEN DEMAND  
  
TEST METHOD REFERENCE: Method 5220C, Standard Methods for the Examination of Water and Wastewater, 21th                       
                                                      Edition 2005,  
 
REVISED SECTIONS:  Section 8.0 notation 
 
1.0 SCOPE AND APPLICATION 
 

1.1      This method is used as a measure of the organic matter content of a sample that is susceptible to oxidation       
             by a strong  chemical oxidant. This procedure is written to incorporate the use of both the low level and             
            mid- level Hach COD kits. 
 
1.1       This method is applicable to surface water, and saline waters, domestic and industrial waste. Modified                          
             version of this test could be utilized for measuring COD in solids.  

 
1.2        Test code: COD 
 

1.0 SUMMARY 
 

1.2 A sample is refluxed for 2 hours in a strong acid solution with a known excess of potassium 
dichromate(K2Cr2O7). After digestion, the remaining unreduced K2Cr2O7 is titrated with ferrous 
ammonium sulfate to determine the amount of K2Cr2O7 consumed and the oxidizable organic matter is 
calculated in terms of oxygen equivalent. 

 
10.0     METHOD REPORTING AND DETECTION LIMIT 
 

10.2 The reporting limit for this analysis is 20 Mg/L for waters, and 100 Mg/Kg for soils. 
 
10.3 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual analyte 

that meets the method qualitative identification criteria. 
 

10.4 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample dilutions if 
needed, which may cause MDL variations from sample to sample. 

 
10.5 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the same 

procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of the replicate 
concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are 
analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDLs are determined 
initially (prior to analysis), on an annual basis, and after major maintenance to equipment. MDL data is 
archived with Quality Assurance.  Refer to the most recent study for current MDLs.  Refer to the SOP for MDLs 
(MQA245) for additional detail regarding MDL study procedures.  

 
 
 
11.0    DEFINITION 
 

11.2 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
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11.3 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of samples in 
a group is greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 samples for 
certain methods) or less will all be handled as a separate batch. 

 
11.4 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 

source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
11.5 EXTERNAL CHECK STANDARD -  The external check standard that is used to verify the accuracy of the 

calibration standards.  An external check must be run with each analytical batch.  The laboratory should initially 
assess laboratory performance of a check standard using the control limits generated by the external check 
supplier.  Refer to the quality control section for each SOP.  If the external check is outside of the control limits 
for a given parameter, all samples must be reanalyzed for that parameter after the problem has been resolved. 

 
11.6 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 

identified by a unique sample number. 
 

11.7 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis.  

11.8 INTERFERENTS – substances which affect the analysis for the element of interest.  
 

11.9 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of 
this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase (liquid or 
solid).  

11.10 MATRIX DUPLICATE - a second aliquot of the original sample prepared and analyzed in order to 
determine the precision of the method. 

 
11.11 MATRIX SPIKE- aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of the 
method for the matrix by measuring recovery. 

 
11.12 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the relative 

percent difference is based on the mean of the two values, and is reported as an absolute value, i.e., always 
expressed as a positive number or zero. 

 
11.13 REAGENT WATER - water in which an interferant is not observed at or above the minimum quantitation 

limit of the parameters of interest. Accutest uses deionized water (municipal water which passes through 
Accutest’s DI treatment system). 

 
5.0        HEALTH AND SAFETY 
 

5.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories                                           
                     Chemical Hygiene Plan, which includes the use of lab coat and safety glasses. In addition, all           
                     acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids  
                     contact any part of the body, flush with water and contact the supervisor. 
 
10.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

10.4 Aqueous samples must be  preserved with H2SO4 to pH less than 2, and stored at 4 Deg. C. 
10.5 Soil samples must be stored at 4°C ± 2°C. 
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10.6  All samples must be analyzed within 28 days from sampling date. 
 
 

 
11.0      APPARATUS AND MATERIALS 
 

11.4 Heating block 
11.5 Microburette with a teflon stopcock 
11.6 Magnetic stirrer; stirbars. 
11.7 Pipettes, class A. 
11.8 Volumetric flasks, class A. 

 
12.0    STANDARDS AND REAGENTS 
 

NOTE: All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include Fisher 
Scientific, VWR, Accustandard, Absolute Standards, Supelco, Chemservices, Ultra, and ERA.   Additional 
vendors may be utilized as necessary.  

 
 
                       8.1 Hach Test Kit Reagents, Low Level (0.00 - 150 mg/L): 
 
  8.1.1  Standard Potassium Dichromate Digestion Solution, 0.025 N (0.00417M):  Add to about 

500 ml water 1.2259 g of potassium dichromate, primary standard grade, previously dried 
at 103�C for 2 hr..  Dissolve, cool to room temperature, and dilute to 1000 ml.  Note:  
This solution is to be used for standardization of the FAS only and should not be used as 
a digestion reagent 

 
  8.1.2  Sulfuric Acid, Concentrated 
 
  8.1.3  Ferroin Indicator Solution:  Dissolve 1.485 g of 1,10 phenanthroline monohydrate and 695 

mg of FeSO4�7H2O in water and dilute to 100 ml.  This indicator solution may also be 
purchased already prepared. 

 
  8.1.4  Hach prepared digestion tubes containing pre-made and pre-measured reagents.  The 

pre-made reagents include the catalysts and chloride compensator. 
 
  8.1.5  Standard Ferrous Ammonium Sulfate Titrant (FAS), approximately 0.0125 N:  Dissolve 

4.90 g Fe(NH4)2(SO4)2�6H2O in water.  Add 20 ml concentrated sulfuric acid, cool, and 
dilute to 1000 ml.  Standardize solution daily against standard potassium dichromate 
solution. 

 
1.1.1              Potassium Hydrogen Phthalate (KHP) Stock Standard: Weigh 4.250 g (previously dried                    
                           at 120�C to a constant weight) of potassium hydrogen phthalate and dilute to 500 ml  
                           with DI water.  This solution has a theoretical COD of 10,000 mg of oxygen per l of  
                            solution.  This solution is stable when refrigerated for up to 3 months in the absence of                  
                            visible biological growth. 
 
1.1.2              1000ppm KHP solution,  Dilute 10ml of 10000ppm solution (8.1.6) to 100ml of DI water. 
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  8.1.8  Potassium Hydrogen Phthalate Calibration Standards.  With each batch of low level 

samples that are digested, check standards at the levels of 20 and 50 mg/l should be 
prepared.  The calibration standards can be made as shown below. 

 
                  ml of 1000 mg/l                 Final Volume (ml)               Final Conc. Mg/l 

         5.0                                     100            50.0 
1.0 100           20.0 

 
 8.2 Hach Test Kit Reagents, Mid Level (0.00 - 1500 mg/L): 
 
  8.2.1  Standard Potassium Dichromate Digestion Solution, 0.25 N (0.0417M):  Add to about 500 

ml water 12.259 g of potassium dichromate, primary standard grade, previously dried at 
103 Deg C for 2 hr..  Dissolve, cool to room temperature, and dilute to 1000 ml.  Note:  
This solution is to be used for standardization of the FAS only and should not be used as 
a digestion reagent 

 
  8.2.2  Sulfuric Acid, Concentrated 
 
  8.2.3  Ferroin Indicator Solution:  Dissolve 1.485 g of 1,10 phenanthroline monohydrate and 695 

mg of FeSO4�7H2O in water and dilute to 100 ml.  This indicator solution may also be 
purchased already prepared. 

 
  8.2.4  Hach prepared digestion tubes containing pre-made and pre-measured reagents.  The 

pre-made reagents include the catalysts and chloride compensator. 
 
  8.2.5  Standard Ferrous Ammonium Sulfate Titrant (FAS), approximately 0.125 N: Dissolve 49.0 

g Fe(NH4)2(SO4)2�6H2O in water.  Add 20 ml concentrated sulfuric acid, cool, and dilute 
to 1000 ml.  Standardize solution daily against standard potassium dichromate solution. 

 
  8.2.6  Potassium Hydrogen Phthalate (KPH) Stock Standard: Weigh 4.250 g (previously dried 

at 120�C to a constant weight) of potassium hydrogen phthalate and dilute to 500 ml with 
DI water.  This solution has a theoretical COD of 10,000 mg of oxygen per l of solution.  
This solution is stable when refrigerated for up to 3 months in the absence of visible 
biological growth. 

 
1.1.1 With each batch of high level samples that are digested, check standards at the levels of          
                           150 and 750 mg/l must be prepared.   

 
    ml of 10000 Mg/l        Final Vol.(ml)  Final Conc. Mg/l    
                                             
                                                         1.50                               100                                         150 
       7.50   100                                   750 
 
13.0 INTERFERENCES 
 

13.4 Positive interferences can be caused by the oxidation of reduced inorganic species such as ferrous iron, 
sulfide, and manganous manganese.  Nitrite can also cause interferences, but nitrite levels in samples are 
generally low and this is normally an insignificant interference.  Negative interferences can be caused by 
volatile straight-chain aliphatic compounds that are not oxidized to any appreciable extent.  The use of 
mercuric sulfate and silver sulfate can improve the oxidation of the straight chain aliphatics.  In addition, this 
method should not be used for samples containing more than 20000 mg/l of chloride. 
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14.0 PROCEDURE 
 
 
                      Below is a step by step procedure for the analysis of samples for COD. Use the automated spreadsheet for  
                      documentation, and calculations of Standardization, and the analysis. This application can be found on                  
                      server. 
 
 
          10.1   COD DIGESTION PROCEDURE 
 
           Below is a step-by-step procedure to digest the samples before titrating them for determination of COD. 
 
            The low level Hach kit should initially be used for most sample analysis, unless the sample has a history of a 

higher COD level.  If you are preparing a dilution for the mid-level kit, make sure that the dilution will yield a 
result above the 50 mg/L level.  For emergency or rush samples, it is suggested that digestions be done 
with both the high and the low level kits. 

 
 10.2 Low Level Hach kit digestion procedure: 
 
 CAUTION: When adding sample aliquots to the reagent vials, always add them along the side of the tube, 

such it forms a layer on top of the reagent mix.  This must be performed in a hood with appropriate 
protective gear.  After the sample aliquot has been added, cap the tube, verify the cap is tight, and 
invert the sample.  This must be performed behind the hood sash.  Verify the cap seal is not 
leaking.  Invert the sample two more times and place in the digestion block.  Do not use any tubes 
that do not seal or are cracked.  CAUTION: The sample/reagent mix will be very hot. 

 
1.1.1  Pipette 2.0 mL of liquid sample into the pre-prepared Hach digestion tubes (0 - 150 mg/L).  If the sample                    
              is solid, stir the sample well and then add 0.40 g of sample to the digestion tube, along with 2.0 ml of             
              water.  Prepare one duplicate and one matrix spike for each set of 20 samples.  Prepare two blanks with  
              2.0 ml of water each.  An external check standard should also be prepared with each batch.  A 20 and a      
              50 mg/L standard should also be prepared.  Make sure that each of the tubes is clearly labeled. 

 
   Note:     Larger dilutions will be required for most solid samples and in most cases they will be run 

using the mid-level Hach kit.  Water samples that require dilution should also be analyzed 
using the mid-level kit. 

  
1.1.2  Place capped tubes in a block digester preheated to 150 Deg. C and reflux for 2 hours.  Cool to room                         
             temperature and place the vessels in a test tube rack. 

   
Note:  If samples turn green either prior to digestion or within the first 15 minutes of digestion a 
dilution (using DI water) should be prepared.  

 
 10.3 Mid Level Hach kit digestion procedure: 
 

1.1.1 Pipette 2.0 mL of liquid sample into the pre-prepared Hach digestion tubes (50 - 1500 mg/L).  If the  
            sample is solid, stir the   sample well and then add 0.40 g of sample to the digestion tube, along with 2.0      
            ml of water.  Prepare one duplicate and one matrix spike for each set of 20 samples.  Prepare two blanks       
            with 2.0 ml of water each.  An external check standard should also be prepared with each batch. A 150                         
            and a 750 mg/L standard should also be prepared.   Make sure that each of the tubes is clearly labeled. 

 
    Note: Larger dilutions will be required for most  solid samples. 
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1.1.2  Place capped tubes in a block digester preheated to 150�C and reflux for 2 hours.  Cool to room  
            temperature and place the vessels in a test tube rack. 

 
              10.4     COD TITRATION PROCEDURE 
 
              Below is a step-by-step procedure for the titration of samples for the determination of COD.  This                      
                           procedure is shown for both the low and the mid-level Hach COD kits. 
 

1.1.1 Low Level Hach Kit. If you are using the low level Hach kit (0 - 150 mg/L), pipette 2.00 mL of Potassium 
Dichromate solution, 0.025 N (0.00417 M), into two clean empty vials.  Add 3 mL of sulfuric acid to each of 
the vials and swirl gently to mix, cool.  Add a drop of Ferrion Indicator Solution and titrate with the FAS 
standard solution, 0.0125 N, until the color changes from greenish-blue to orange-brown.  Make sure that 
the sample is continuously stirred during the titration.  Record the number of ml used.  Calculate the 
molarity of the FAS solution using the following equation: 

 
    
 
  
                   Molarity of FAS solution =          Volume of 0.00417 M dichromate digestion solution, ml    X 0.025 
                                                                                         Volume of FAS solution,ml 
 
   
 
  The molarity to be used for the final calculations should be the average of the molarity calculated for each 

of the undigested blanks.  Record the standardization data on the top of the COD analysis form as 
indicated. 

 
 10.4.2       Titrate each of the digested samples and blanks as follows:  Take the digested sample or 

blank and add a small Teflon coated stir bar.  Add 1 to 2 drops of ferrion indicator and stir 
rapidly on a magnetic stirrer while titrating with the standardized FAS solution from a 
burette.  As in the FAS standardization, the end point is reached when there is a sharp 
color change from blue-green to reddish brown.  Again, this color change is not 
permanent and the blue-green color may quickly reappear.  Record the starting and 
ending volumes of FAS solution on the COD analysis form as indicated. 

 
    Note:  The molarity of the FAS solution decreases over time and more FAS will be 

required to titrate the calibration blanks as the FAS solution ages. 
 
 10.5 Mid Level Hach Kit 
 

1.1.1 If you are using the mid level Hach kit (0.00 -1500 mg/L), pipette 2.00 mL of Potassium           
                      Dichromate solution, 0.25 N (0.0417 M), into two clean empty vials.  Add 3 mL of sulfuric                         
                      acid to each of the vials and swirl gently to mix.  Add a drop of Ferrion Indicator Solution and           
                      titrate with the FAS standard solution, 0.125 N, until the color changes from greenish-blue   
                      to orange-brown.  Make sure that the sample is continuously stirred during the titration.    
                      Record the number of ml used.  Calculate the molarity of the FAS solution using the   
                      following equation: 

 
 
    Note:  The calculation used is dependent upon the molarity of the dichromate solution 

used.  The factor applied should be equal to 6 times the molarity of the dichromate 
solution. 
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                  Molarity of FAS Solution=                  Volume of 0.0417 M dichromate digestion solution, ml     X   0.25 
                                                                                     Volume of FAS solution, ml 
 
           
  The molarity to be used for the final calculations should be the average of the molarity calculated for each 

of the undigested blanks.  Record the standardization data on the top of the COD analysis form as     
                            indicated. 
 
  10.5.2  Titrate each of the digested samples and blanks as follows:  Take the digested sample or 

blank and add a small Teflon coated stir bar.  Add 1 drop of ferrion indicator and stir 
rapidly on a magnetic stirrer while titrating with the standardized FAS solution from a 
burette.  As in the FAS standardization, the end point is reached when there is a sharp 
color change from blue-green to reddish brown.  Again, this color change is not 
permanent and the blue-green color may quickly reappear.  Record the starting and 
ending volumes of FAS solution on the COD analysis form as indicated. 

 
    Note:  The molarity of the FAS solution decreases over time and more FAS will be 

required to titrate the calibration blanks as the FAS solution ages. 
 

 
11.0        QUALITY ASSURANCE 

 
1.1 Below is a summary of the quality control requirements for this method. Make sure to check with       
            laboratory supervisor or manager for any additional client specific quality control requirements. 
 
1.2 Calibration Standards.  The laboratory must digest and analyze a 20 ppm and 50 ppm calibration 

standards for low level kits or (150 ppm and 750 ppm standards for mid level kits, when used) with each 
batch of 20 or less samples.   The 20 ppm standard results must be within ± 30% recovery.  The 50 ppm , 
150 ppm,and 750 ppm standard results must be within ± 10% recovery. If this criteria is not met corrective 
action must be taken and the problem resolved (as indicated by passing calibration standards) prior to 
sample analysis. 

 
1.3 Method Blank. The laboratory must analyze a method blank with each set of samples. A minimum of     

one method blank is required for every 20 samples.  The method blank must contain the analyte at less than 
the reporting limit (1/2 the RL for some clients). If the method blank contains an analyte level over that limit 
the problem must be identified and corrected prior to sample analysis.  

 
1.4 Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. The 

relative percent difference (RPD) between the duplicate sample and the original should be assessed. The 
Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                        The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                        the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                        results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                        times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                        to be in control. 
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1.5 Matrix spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 20 samples. 
The spike recovery should be assessed using in house limits. Until these limits can be generated, default 
limits of 75-125 % recovery should be applied. If a matrix recovery is out of control, then the recovery 
should be flagged with the appropriate footnote. If a matrix spike amount is less than one fourth of the 
sample amount, then the sample can be assessed against the control limits and should be footnoted to that 
effect. 

                                                          ( Matrix Spike Result – Original Result )  x 100 
                                                                                  Amount of Spike               
                                                                  

1.6 Spike Blank. The laboratory must analyze a spike blank with each set of samples. A minimum of one spike 
blank is required for every 20 samples. The net recovery should be within 20 percent of the true value. If the 
spike blank is outside of this range, the problem must be identified and corrected before sample analysis 
can proceed.  

 
1.7 External Standard.  An external standard is analyzed with each analytical batch.  The net recovery should 

be within 10% of the true value (if the external is prepared in house) or within the manufacturer’s 
acceptance criteria if purchased from an outside vendor.  If the external is outside this range, the problem 
must be identified and corrected before sample analysis can proceed.  

 
1.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual 

basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for 
continued DOC), and if any significant changes have been made to the instrument.  In general, 4 replicates 
or blank spikes are analyzed using the same procedures and conditions for sample analysis.  The mean 
percent recovery is compared to the spike blank control limits of 20%.  The standard deviation (of the 
percent recovery of the 4 spike blanks) is compared to the control limit of 20.  If percent recovery or 
standard deviation criteria are not met, corrective action must be taken to bring the system back into 
control.  The P&A study replicates must be prepared from a source independent from the calibration 
standards.  

 
1.9 Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance 

(blank spike/ matrix spike recoveries and matrix duplicate RPDs). 
 
12.0      DOCUMENTATION 
 

1.1 The Standard preparation log application must be completed for all standard preparations. All information 
requested must be completed. 

 
1.2 The Accutest lot number must be cross-referenced on the standard vial/container.  

 
1.3 Any comments or observations concerning the sample that may influence the analytical procedure. 

 
1.4 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of corrections must appear next to the correction. 
 

1.5  All laboratory logs must be reviewed and initialed or signed by the lab manager. 
 

13.0     DATA REVIEW 
 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 
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1.1 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
  
1.2 The laboratory director performs a full tertiary review of the data package following its assembly.  This review 

includes an evaluation of QC data against acceptance criteria and a check of the data package contents to 
assure that all analytical requirements and specifications were executed. 

 
1.3 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification. 

 
1.0 DATA REPORTING 
 

1.1 A results page including positive results and/or RLs, units, methodology, analysis dates, and data 
qualifiers are reported.  Additional quality control data including matrix duplicate RPDs, matrix 
spike recovery, blank spike and method blank results may be reported upon request of the client. 

 
1.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
1.3 Once the data is approved by the laboratory manager, it may be accessed by clients via 

LabLink™. 
 

2.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

1.3 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
1.4  Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
1.3.1 Non-Hazardous aqueous wastes 
1.3.2 Hazardous aqueous wastes 
1.3.3 Chlorinated organic solvents 
1.3.4 Non-chlorinated organic solvents 
1.3.5 Hazardous solid wastes 
1.3.6 Non-hazardous solid wastes 
1.3.7 Microbiological waste 
 

3.0 METHOD PERFORMANCE 
 

1.3 Method performance is evaluated by the annual QC limits (control charts) generated by QA, and 
the annual MDL study results.  Refer to section 3.5 for MDLs, and section 11.8 for QC limits.  
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4.0 ADDITIONAL REFERENCES 
 

14.1 No additional references are required for this method. 



SOP L-9 

Biochemical Oxygen Demand (5-
Day BOD)
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Lab Manager: Brad Madadian 
 

QA Officer:  Robert Treggiari 
 

TITLE: BIOCHEMICAL OXYGEN DEMAND (5 DAY BOD) 
 
TEST METHOD REFERENCE: SM5210 B-11. Standard Methods for the Examination of Water and 

Wastewater; Online 
 
REVISED SECTIONS:  6.2; 8.18; 10.4.2; 10.8.7; added 11.7 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is applicable to the analysis of water and waste water samples for the biochemical 
oxygen demand observed over a 5 day period of time.  The oxygen demand is measured as a 
function of the reduction in dissolved oxygen. 

 
2.0 SUMMARY 
 

2.1 The sample is incubated for 5 days at 20°C in the dark.  The reduction in dissolved oxygen 
concentration during the incubation period yields a measure of the biochemical oxygen demand.  

 
3.0 METHOD REPORTING LIMIT AND DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.  

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 
CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 
replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  
MDLs are determined initially (prior to analysis), on an annual basis, and after major maintenance to 
equipment. MDL data is archived with Quality Assurance.  Refer to the most recent study for current 
MDLs. 

 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 
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4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION CHECK STANDARD/CONTINUING CALIBRATION VERIFICATION (CCV).  The 

calibration check standard is a mid-range calibration standard.  It is recommended that the 
calibration check standard or CCV must be run at a frequency of approximately 10 percent. For 
most methods, the mid-level calibration check standard criteria is + 10 percent of the true value.  
Refer to the specific quality control section for each SOP.  The exception to this rule is if the 
recovery on the calibration check standard is high and the samples to be reported are less than the 
detection limit. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission 

intensity, or other measured characteristic of known standards.  The calibration standards must be 
prepared using the same type of acid or concentration of acids as used in the sample preparation. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying.  See 
Percent Moisture. 

 
4.7 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.8 EXTERNAL CHECK STANDARD/INITIAL CALIBRATION VERIFICATION (ICV).  The external 

check standard or ICV is a standard from a separate source than the calibration curve that is used 
to verify the accuracy of the calibration standards.  An external check must be run a minimum of 
once per quarter for most analyses where a check is commercially available.  The laboratory should 
initially assess laboratory performance of a check standard using the control limits generated by the 
external check supplier.  Refer to the quality control section for each SOP.  If the external check is 
outside of the control limits for a given parameter, all samples must be reanalyzed for that 
parameter after the problem has been resolved. 

 
4.9 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.10 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes trip blanks, rinsates, equipment blanks, etc. 

 
4.11 HOLDING TIME – the elapsed time expressed most commonly in days from the date of sampling 

until the date of its analysis. 
 

4.12 INTERFERENTS – substances which affect the analysis for the analyte of interest.  
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4.13 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the mass 
spectrometer or electron capture detector to the target compounds. 

 
4.14 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 

 
4.15 MATRIX:  The component or substrate (e.g., water, soil) which contains the analyte of interest. 

 
4.16 MATRIX DUPLICATE: A duplicate sample is digested/distilled/analyzed at a minimum of 1 in 20 

samples (or 10 samples for certain methods).  The relative percent difference (RPD) between the 
duplicate and the sample should be assessed.  The duplicate RPD is calculated as shown below.  
Assess laboratory performance against the control limits. In house limits are generated once 
sufficient duplicate data is available to generate limits (usually a minimum of 20 to 30 analyses).  If a 
duplicate is out of control, flag the results with the appropriate footnote.  If the sample and the 
duplicate are less than 5 times the reporting limits and are within a range of ± the reporting limit, 
then the duplicate is considered to be in control. Note:  If control limits are not specified, use default 
limits of ± 20% RPD. 

 
(|Sample Result - Duplicate Result|) x 100   = Duplicate RPD 
(Sample Result + Duplicate Result)/2 

 
4.17 MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 

samples (or 10 samples for certain methods). The matrix spike recovery is calculated as shown 
below.  Assess laboratory performance against the control limits. In house limits are generated once 
sufficient matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses).  
If a matrix spike is out of control, then the results should be flagged with the appropriate footnote.  If 
the matrix spike amount is less than one fourth of the sample amount, then the sample cannot be 
assessed against the control limits and should be footnoted to that effect.  Note: 

 
(Spiked Sample Result - Sample Result) x 100  = Matrix Spike Recovery 

(Amount Spiked) 
   
4.18 METHOD BLANK.  The laboratory must digest or distill (as appropriate to the method) and/or 

analyze a method blank with each set of samples.  A minimum of one method blank is required for 
every 20 samples.  For a running batch, a new method blank is required for each different digestion 
day.  If no digestion step is required, then the method blank is equivalent to the reagent blank.  The 
method blank must contain the parameter of interest at levels of less that the reporting limits for that 
parameter.  If the method blank contains levels over the reporting limits, the samples must be 
redigested or redistilled and reanalyzed.  The exception to this rule is when the samples to be 
reported contain greater than 10 times the method blank level.  In addition, if all the samples are 
less than a client required limit and the method blank is also less than that limit, then the results can 
be reported as less than that limit. 

 
4.19 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the 

direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 
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4.20 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 °C, including water.  
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

 
4.21 RELATIVE PERCENT DIFFERENCE (RPD) - To compare two values, the relative percent 

difference is based on the mean of the two values, and is reported as an absolute value, i.e., always 
expressed as a positive number or zero.  In contrast, see percent difference. 

 
4.22 REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 

added reagents, but did not go through sample preparation procedures.  The reagent blank is an 
indicator for contamination introduced during the analytical procedure.  (Note:  for methods requiring 
no preparation step, the reagent blank is equivalent to the method blank.)  Either a reagent blank or 
a method blank must be analyzed with each batch of 20 samples or less.  The concentration of the 
analyte of interest in the reagent blank must be less than the reporting limit for that analyte.  If the 
reagent blank contains levels over the reporting limits, the samples must be reanalyzed.  The 
exception to this rule is when the samples to be reported contain greater than 10 times the reagent 
blank level.  In addition, if all the samples are less than a client required limit and the reagent blank 
is also less than that limit, then the results can be reported as less than that limit. 

 
4.23 REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 

synonymous terms for reagents that conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

   
4.24 REAGENT WATER: Water that has been generated by any method which would achieve the 

performance specifications for ASTM Type II water.   Water in which an interferant is not observed 
at or above the minimum quantitation limit of the parameters of interest. Accutest uses deionized 
water (municipal water which passes through Accutest’s DI treatment system). 

 
4.25 REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in 

a homogeneous matrix.  It is used to document the bias of the analytical process. 
 

4.26 SPIKE BLANK OR LAB CONTROL SAMPLE.  Digest and analyze a laboratory control sample or 
spike blank with each set of samples.  A minimum of one lab control sample or spike blank is 
required for every 20 samples (or 10 samples for certain methods).  Assess laboratory performance 
against the control limits. In house limits should also be generated once sufficient external check 
standard data is available to generate limits (usually a minimum of 20 to 30 analyses).  If the lab 
control is outside of the control limits for a parameter, all samples must be redigested or redistilled 
and reanalyzed for that parameter.  The exception is if the lab control recovery is high and the 
results of the samples to be reported are less than the reporting limit.  In that case, the sample 
results can be reported with no flag.  Note:  If control limits are not specified, then default limits of 80 
to 120 percent should be used. 

 
4.27 STANDARD ADDITION (MSA): The practice of adding known amounts of an analyte to one or more 

aliquots of a sample immediately prior to analysis.  It is typically used to evaluate interferences. 
 

4.28 STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte.  Calibration standards are prepared by successively diluting a standard 
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solution to produce working standards that cover the working range of the instrument.  Standards 
should be prepared at the frequency specified in the appropriate section.  The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Collection and Preservation 
 

6.1.1 Containers - 500 ml or 1L (plastic or glass).  
 
6.1.2 Preservation – the sample should be stored at 4°C ± 2°C.  No preservatives should be 

added to the sample.  
 

6.2 Holding Time – All samples should be analyzed within 48 hours. (40 CFR 136 tables) 
 

7.0 APPARATUS & MATERIALS 
 

7.1 Dissolved oxygen meter and probe, YSI Model 5000 meter with YSI Model 5905 probe or 
equivalent. 

 
7.2 300 ml BOD bottles with ground glass stoppers and plastic caps. 

 
7.3 Low temperature incubator, Fisher Model 146 or equivalent. 

 
7.4 Plastic Carboy, 20 liter size. 

 
7.5 Buret. 

 
7.6 Stir plates and stir bars. 

 
7.7 Chlorine Test paper, capable of quantitating the level of chlorine present.  Waterworks Free 

Chlorine and Total Chlorine Water Quality Test Strips. 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, and 
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initials must be entered in the appropriate standard/reagent preparation logbook.  Vendors 
typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, Accustandard, 
Supelco, Chemservices, Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1 POLYSEED - EPA approved Lyophilized bacteria for BOD seed. 
 
8.2 Glucose, reagent grade. 

 
8.3 Glutamic acid, reagent grade. 

 
8.4 Phosphate Buffer Solution.  Dissolve 8.5 g of KH2PO4, 21.75 g of K2HPO4, 33.4 g of 

Na2HPO4·7H2O, and 1.7 g NH4Cl in about 500 ml of DI water and dilute to 1 liter with DI water. The 
pH of this solution should be 7.2 without any further adjustment. 

 
8.5 Magnesium Sulfate Solution.  Dissolve 22.5 g of MgSO4·7H2O in DI water and dilute to a final 

volume of 1 liter. 
 

8.6 Calcium Chloride Solution.  Dissolve 27.5 g of CaCl2 in DI water and dilute to a final volume of 1 
liter. 

 
8.7 Ferric Chloride Solution.  Dissolve 0.25 g of FeCl3·6H2O in distilled water and dilute to 1 liter. 

 
8.8 Manganous Sulfate Solution.  In a 1000 ml volumetric flask, dissolve 480 g of MnSO4·4H2O in 500 

ml DI water and dilute to 1000 ml with DI water.  The MnSO4 solution should not give a color when 
added to an acidified KI solution. 

 
8.9 Dilution Water.  See 10.4 

 
8.10 Sodium Iodide Solution: Dissolve 500 g of NaOH and 135 g of NaI in 500 ml of DI water and dilute 

to 1000 ml. 
 

8.11 Sodium Azide Solution:  Dissolve 10 g of NaN3 in 40 ml DI water. 
 

8.12 Alkali-Iodide-Azide reagent.  Combine solutions 8.10 and 8.11 and mix. 
 

8.13 Starch Solution. 
 

8.14 Concentrated H2SO4. 
 

8.15 Standard Sodium Thiosulfate Titrant.  Dissolve 6.205 g of Na2S2O3·5H2O in DI water. Add 0.4 g of 
solid NaOH and dilute to 1 liter with DI water.  Standardize with bi-Iodate solution. 

 
8.16 Standard Potassium bi-Iodate Solution.  Dissolve 0.8124 g KH(IO3)2 

in DI water and dilute to 1000 ml. 
 

8.17 Potassium Fluoride Solution.  Dissolve 40 g of KF·2H2O in DI water and dilute to 100 ml with DI 
water. 
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8.18 Sodium Sulfite solution, Dissolve 1.575g of Na2So3 in 1000 ml of DI water.  This solution is not 
stable and should be prepared as needed. 

 
8.19 1.0 N H2SO4 Solution: Slowly and while stirring, add 28 ml of conc. Sulfuric acid to 500ml of DI 

water.  Mix and cool.  Dilute to 1000ml with DI water. 
 

8.20 1.0N Sodium Hydroxide, Dissolve 40 g of Sodium Hydroxide in 500ml of DI water.  Mix and cool.  
Dilute to 1000ml with DI water. 

 
8.21 1+1 Acetic Acid, to 100ml of DI water add 100 ml of conc. Acetic acid.  Mix. 

 
8.22 Potassium Iodide (KI) Dissolve 10g of KI in 100 ml of DI water. 
 
8.23 GGA Spike Solution:  Dry glucose and glutamic acid at 103°C for 1 hour.  Add 150 mg glucose and 

150 mg glutamic acid to fresh DI water and dilute to 1 L.  Prepare this solution fresh daily.  
 
 NOTE: Commercially prepared reagents equivalent to those discussed above may be used. 
 
9.0 INTERFERENCES 
 

9.1 See Section 10.9.1, and 10.9.2. 
 

9.2 Samples supersaturated with DO- Samples containing DO concentration above saturation at 20°C 
may be encountered in cold waters or in water where photosynthesis occurs. To prevent loss of 
oxygen during incubation of such samples, reduce DO to saturation by bringing sample to 20+/- 3°C 
in partially filled bottle while agitating by vigorous shaking. 

 
9.3 Samples containing Hydrogen peroxide-Hydrogen peroxide remaining in samples from some industrial 

bleaching processes such as those used at paper mills and textile plants can cause supersaturated 
oxygen levels. Mix such samples vigorously in open containers for sufficient time to allow the hydrogen 
peroxide to dissipate before setting up for the BOD tests. Check the H2O2 removal by observing 
dissolved oxygen conc. Over time during the mixing or by using the H2O2 specific test paper.  

 
10.0 PROCEDURE 
 
                    Below is a step by step procedure for the analysis of samples for BOD. Use the automated    
                    spreadsheet for documentation, and calculations of standardization, and the analysis. This          
                    application can be found on MAFILE1/APPS server.      
 

10.1 It is important that the instrument be placed in the intended operating position, vertical, tilted, or on 
its back, before it is prepared for use and calibrated. 

 
10.2 Below is the procedure to be followed for the analysis of water samples for 5 day BOD. 

 
10.3 Auto Calibration of the Oxygen Meter. 

 
10.3.1 Place the probe in a BOD bottle containing about 1” of fresh DI water. 
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10.3.2 Turn on the oxygen meter for 30 minutes and allow the probe to polarize and the 
temperature to stabilize. Note: If calibration is performed prematurely the values will 
drift and may be out specification. 

 
10.3.3 Before calibration, Make sure there are no water droplets on the membrane. Water 

droplets will cause a low calibration reading. Excess water may be removed by shaking the 
probe downward. If droplets persist it may be necessary to carefully remove them using a 
clean cloth or paper towel. 

 
10.3.4 From the main menu, press the [CALIBRATE] soft-key to change to calibration mode. 

Verify the instrument barometer reading against the barometer. If they do not agree, from 
the calibration menu press the [DO CAL] soft-key, then press the [NEXT] soft-key until the 
barometric pressure is flashing. Using the [UP] and [DOWN] soft-key, enter the true local 
barometric pressure. Press [ENTER] to confirm. The message “PRESSURE 
CALIBRATION SAVED” will be displayed. 

 
10.3.5 Make sure the display readings are stable, and then press the [AUTO CAL] soft-key to 

calibrate dissolved oxygen. The message “D.O. CALIBRATION SAVED” will be display. 
 

10.3.6 Press [MODE] to return to the main mode. The instrument is now calibrated and ready to 
measure dissolved oxygen and temperature.  Ambient room temperature should also be 
recorded and documented on the BOD spreadsheet. 

 
10.3.7 Verify the calibration against Winkler titration. Winkler titration is performed in duplicate; 

record both the individual and average results.  If results do not agree, then a manual 
calibration must be performed. Refer to instrument manual, and area supervisor.  

                     
 10.4 Preparation of Dilution Water. 
 

10.4.1 Add 1 ml of the magnesium sulfate solution, 1 ml of the calcium chloride 
solution, 1 ml of the iron (III) chloride solution, and 1 ml of the phosphate 
buffer solution for every liter of aged (48 hours) DI water being prepared. 

 
10.4.2 Aerate the dilution water by rapidly circulating the water or by bubbling 

compressed air into the water for 30-60 minutes. Ensure that the dissolved 
oxygen concentration is at least 7.5 mg/L, and the temperature to be 20+/- 3°C. 

 
10.4.3 Use a siphon hose and establish the flow of the dilution water when ready to 

set up samples. 
 

10.5 Preparation of Seed. 
 

10.5.1  Put 500 ml of dilution water in a 1000 ml beaker. 
 
10.5.2 Add one capsule of POLYSEED to the seed bottle.  (That is, open the capsule 

and pour the contents into the bottle). 
 
10.5.3 Aerate and stir the seed for one hour before use and use within 6 hours of 

preparation.  
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 10.6 Winkler Titration.  This procedure must be done weekly.  Follow steps in Section 10.10. 
 

10.7 Analysis of samples for BOD. 
 

10.7.1 Prepare seven BOD bottles as follows: 
 
10.7.2 Dilution Water Blank:  Fill one BOD bottles with dilution water (10.4.1). 

 
10.7.3 Seed Control:  Set up five BOD bottles and prepare five samples at 2.0mls, 5mls, 

7.5mls, 10mls and 12.5mls of POLYSEED and dilute to the neck of the BOD bottle with 
dilution water (10.4.1). 

 
10.7.4 Seed Correction:  Add 2.0 ml of POLYSEED solution to a BOD bottle and dilute to the 

neck of the BOD bottle with dilution water (10.4.1). The DO uptake attributed to the 
seed should be in the range of 0.6 and 1.0 mg/L. 

 
10.7.5 Glucose/Glutamic Acid Check Solution: 

 
10.7.5.1 Add 2.0 ml of POLYSEED solution and 6 ml of glucose/glutamic acid  

solution (8.23) to a BOD bottle.  Dilute to the neck of the BOD bottle  
with dilution water. 

 
10.8 Sample Prep 
 

10.8.1 Adjust the sample temperature to 20+/- 3°C. Check the pH of samples.  If it is not 
between 6.0 and 8.0, adjust the pH between 7.0 and 7.2 with either solution 8.19 or 
8.20.  Record the initial, adjusted pH, and sample temperature.  

 
10.8.2 Check the samples for the presence and levels of residual chlorine using chlorine test 

papers.  If chlorine is present, calculate the amount of sodium sulfite solution needed 
as follows. 

 
10.8.2.1 Measure 100 ml of pH adjusted sample and add 1 ml of 1+1 acetic acid  
  (8.21), 1.0 ml of potassium iodide solution (8.22) and titrate with Na2SO3  

 (8.18) to the starch-iodide endpoint for residual chlorine and record the  
 volume. 

 
10.8.2.2 Add to the sample the relative volume of Na2SO3 solution determined  
  above, mix and after 10 to 20 minutes check sample for residual chlorine. 

 
Note: Excess Na2SO3 exerts an oxygen demand and reacts slowly with certain 
organic chloramine compounds. 

 
10.8.3 Prepare sample bottles by adding desired sample volume, and fill with dilution water 

approximately two-thirds full. Add 2 ml of seed to each bottle. Fill the bottle with dilution 
water. 

 
10.8.4 There should also be a duplicate dilution series for every twenty samples. 
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10.8.5 Determine dilutions for samples from previous history or from type of sample.  Dilutions 

should be planned so that a depletion of 2 mg/l and a residual DO of at least 1 mg/l are 
obtained.  A range of dilutions will be required to meet the criteria.  With well known 
samples, three dilutions may be used.  For unknowns, use a minimum of six dilutions as 
follows: 

 
Mls of Sample  Dilution % 

3.0  1.0 
5.0 Dilute to the neck 1.7 

                   10       + of BOD bottle =                   3.3 
50 with Dilution 16.7 
100 Water  33.3 
300  100 

 
NOTE: For dilutions greater than 1:100 make a primary dilution before making final 

dilution to the bottle. 
 

10.8.6 Read initial DO for each bottle immediately (within 30 minutes) after adding dilution 
water to each bottle (fill to neck so that stoppered bottle contains no air bubbles) and 
record in BOD log book. 

 
10.8.7 Cap bottles with plastic cap over glass stopper.  Place in incubator for 5 days at 20º +/-

1°C. 
 

10.8.8 After 5 d + 6h of incubation, read the final DO for each bottle and record results in the 
BOD logbook. 

 
10.9 CALCULATIONS 
 

10.9.1 Determine the seed correction by calculating the linear regression for the DO depletion  
 VS. the ml of seed used for the seed control bottles.  The slope of the line will be the  
 DO depletion per ml.  Since 2ml of seed are normally used, the seed correction should  
 be 2 times the slope.   

 
10.9.2 Calculate the BOD concentration in water samples as follows: 
 

5Day BOD Initial DO Final DO Seed Correction
Percent of Sample Used

=
− −( )  

 
              10.9.3 Calculate the average of appropriate results for each sample.  
             
 NOTE: The difference between the initial and the final DO should be 2.0 or greater for an 

accurate calculation.  In addition, the final DO should be 1.0 or greater.  If the final DO is 
less than 1.0, the value must be reported as greater than the largest value that would be 
obtained for that dilution factor. The final result must be the average of all dilutions that 
meet the above criteria. 
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10.10 PROCEDURES FOR WINKLER TITRATION FOR DO STANDARDIZATION. 
 

10.10.1 Winkler Titration is analyzed in duplicate.  To two 300 ml aliquots of dilution water, add  
 1 ml of MnSO4 solution followed by 1 ml of alkali-iodide-azide reagent.  Stopper the  
 bottle, making sure to exclude any air bubbles, and mix by inverting the bottle several  
 times.  Let settle until there is a clear supernatant in the top 2/3 of the bottle.   
 
10.10.2 Add 1.0 ml conc. sulfuric acid.  Restopper and mix until dissolution is complete. 

 
10.10.3 Titrate a volume corresponding to 200 ml original after correction for sample loss by  
 displacement with reagents with 0.025 M sodium thiosulfate solution to a light straw  
 color. 

 
10.10.4 Add a few drops of starch solution and continue titration to the first disappearance of  
 the blue color. 

 
10.10.5 If the end point is overrun, add a measured volume of the treated sample and again  
 titrate to the first disappearance of the blue color. 

 
10.10.6 Calculations-For titration of 200 ml sample,  

 
             1 ml of 0.025 M sodium thiosulfate = 1 mg DO/L. 
 
 Record the results in the BOD logbook and average results. 

 
Compare the results of the Winkler titration with the results of the DO meter for dilution                  

             water blank.  The results for each method should be within 10% of each other.  If they                         
             are not, do not continue with any analyses until the problem has been corrected. 
 

11.0 QUALITY ASSURANCE 
 

11.1 Winkler titration is to be done at least once per month for calibration of the DO meter.  This is 
recorded in the BOD logbook.  

 
11.2 An independent source standard should be analyzed at least every 6 months.  The results should 

be within the acceptance criteria provided by the manufacturer.  If the independent source standard 
does not meet acceptance criteria, corrective action must be taken to determine the source of the 
problem before sample analysis can continue.  

 
11.3 The seed correction standard must be analyzed with each batch and should have a result between 

0.6 mg/l and 1.0 mg/l.  
 

11.4 One dilution water blank must be analyzed with each batch and should have a result of 0.20 mg/l or 
less.  If not- suspect a contamination. Analyze the samples and footnote the associated samples 
accordingly.   

 
11.5 A glucose spike must be prepared and analyzed for every 20 samples or once per day, whichever is 

greater.    The glucose spike results should be evaluated against in-house generated limits of 198 
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+/- 30.5 mg/L.  If the glucose spike does not meet acceptance criteria corrective action must be 
taken to determine the source of the problem before sample analysis can continue.   Associated 
samples must be re-analyzed or the data footnoted.  

 
NOTE: If the quality control limits for any of the above points are not met, consult the laboratory 

manager before proceeding with the analysis. 
 

11.6 The seed control standards discussed above must be analyzed.  A plot of DO depletion, in 
milligrams per liter, versus milliliter of seed, should present a straight line for which the slope 
indicates DO depletion per milliliter of seed.  The DO axis intercept is oxygen depletion caused by 
the dilution water and should be less than 0.20 mg/L.   

 
11.7 Sample results showing large differences (>30%) between the high and low results should be 

monitored.  If a repeated pattern exists the problem should be investigated to identify the cause. 
 
11.8 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 

annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recoveries are compared to either default limits or in-house control 
limits of 198 +/- 30.5 mg/L.  The standard deviation of the 4 replicate percent recoveries are 
compared to either ± 20 or to in-house limits once established.  If percent recovery or standard 
deviation criteria are not met, corrective action must be taken to bring the system back into control. 

 
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  
 
12.3 The standard preparation logbook application must be completed for all standard preparations.  All 

information requested must be completed; the page must be signed and dated by the respective 
person. 

 
12.4 The Accutest lot number must be cross-referenced on the standard vial/container. 

 
12.5 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 

12.6 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction.  

 
 

13.0 DATA REVIEW 
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13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

 14.1   A results page including positive results and/or RLs, units, methodology, preparation and/or  
        analysis dates, and data qualifiers are reported.  Additional quality control data including calibration  
        summaries, MS/duplicate percent recoveries and RPDs, blank spike recoveries, and method blank  
           results (as applicable to the method) may be reported upon request of the client.  Additionally, raw  
           data including any instrument printouts, laboratory logbooks, etc. may be reported to the client.  

 
 14.2   Data may be submitted to the client in a specified electronic format (EDD). 

 
 14.3   Data may be submitted to the client electronically as a PDF (e-hardcopy).  

 
 14.4   Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
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15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 

 
16.0  ADDITIONAL REFERENCES 
 

16.1 No additional references are required for this method.  
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Lab Manager: Brad Madadian 

QA Officer: Robert Treggiari 
 
TITLE:    AUTOMATED CYANIDE ANALYSIS. (Lachat ) 
 
TEST METHOD REFERENCE: EPA 335.4, SW846 9012B (Rev 2, November 2004) Mod. 
 
REVISED SECTIONS: added section 8.0 notation; added 11.4; reordered section 11 
 
1.0 SCOPE AND APPLICATION 
 

1.1 These methods are applicable to the determination of cyanide in drinking water, waste and surface water, 
domestic and industrial wastes, and solids. 

 
1.2 Test code: Cn 

 
1.3 The Reporting (RL) is based on the lowest calibration standard. RL'S may vary depending on matrix 

difficulties and sample volumes or weight and percent moisture. 
 

2.0 SUMMARY 
 

2.1 Cyanide is released from Cyanide complexes through distillation (refer to distillation SOPS).  It then reacts 
with Chloramine-T to form Cyanogen Chloride which combines with Pyridine and Barbituric Acid which is 
measured at 570 nm. 

 
3.0     REPORTING AND METHOD DETECTION LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on matrix 
difficulties, sample volumes or weights, and percent moisture.  Detected concentrations below this 
concentration cannot be reported without qualification. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual analyte that 

meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 CFR, 
Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and sample dilutions if 
needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the same 

procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of the replicate 
concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  If more than 7 replicates are 
analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate student’s t value.  MDLs are determined 
initially (prior to analysis), on an annual basis, and after major maintenance to equipment. MDL data is 
archived with Quality Assurance.  Refer to the most recent study for current MDLs.  Refer to the SOP for MDLs 
(MQA245) for additional detail regarding MDL study procedures.  

 
3.5 Current MDLs may be entered into the LIMS, and may be viewed by printing out the compound list from the 

LIMS.  Additionally, MDLs are reported on the result page upon client request.  Current MDL studies are filed 
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with Quality Assurance.  Obsolete MDL studies are archived with the QA files.  Electronic MDL data is found in 
the annual “MDL” folder on the QA server (LINUXMA1). 

 
4.0 DEFINITION 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing procedures 

being employed and which are processed as a unit. For QC purposes, if the number of samples in a group is 
greater than 20 (or 10 for certain methods such as 335.4), then each group of 20 samples (or 10 samples for 
certain methods such as 335.4) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION CHECK STANDARD/CONTINUING CALIBRATION VERIFICATION (CCV).  The calibration 

check standard is a mid-range calibration standard.  The calibration check standard or CCV must be run at a 
frequency of 10 percent.   The mid-level calibration check standard criteria is + 10 percent of the true value.  
Refer to the specific quality control section of the SOP.  The exception to this rule is if the recovery on the 
calibration check standard is high and the samples to be reported are less than the reporting limit. 

 
4.4 CALIBRATION – the establishment of an analytical curve based on the absorbance, emission intensity, or 

other measured characteristic of known standards.  The calibration standards must be prepared using the 
same reagents as used in the sample preparation. 

 
4.5 CALIBRATION STANDARDS – a series of known solutions used by the analyst for calibration of the 

instrument (i.e., preparation of the analytical curve). 
 

4.6 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 
source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
4.7 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 

identified by a unique sample number. 
 

4.8 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its analysis. 
 

4.9 IN-HOUSE - at the Contractor's facility. 
 

4.10 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight (soil/sediment) to 
perform any of the required operations:  sample analysis or extraction, percent moisture, MS/MSD. 

 
4.11 INITIAL CALIBRATION VERIFICATION – analysis of a check standard from a second source (either 

vendor or lot) from the initial calibration standards to verify the initial calibration.  
 
4.12 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of 

this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with phase (liquid or 
solid). 

 
4.13 MATRIX DUPLICATE: A duplicate sample is distilled/analyzed at a minimum of 1 in 20 samples (or 10 

samples for EPA 335.4).  The relative percent difference (RPD) between the duplicate and the sample 
should be assessed.  The duplicate RPD is calculated as shown below.  Assess laboratory performance 
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against the control limits. In house limits are generated once sufficient duplicate data is available to 
generate limits (usually a minimum of 20 to 30 analyses).  If a duplicate is out of control, flag the results 
with the appropriate footnote.  If the sample and the duplicate are less than 5 times the reporting limits and 
are within a range of ± the reporting limit, then the duplicate is considered to be in control. Note:  If control 
limits are not specified, use default limits of ± 20% RPD. 

 
(|Sample Result - Duplicate Result|) x 100   = Duplicate RPD 

         (Sample Result + Duplicate Result)/2 
 

4.14 MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20                         
             samples (1 in 10 for EPA335.4). In house limits are generated once sufficient matrix spike data is     
             available to generate limits (usually a minimum of 20 to 30 analyses). If a matrix spike is out of control,   
             then the results should be flagged with the appropriate footnote.  If the matrix spike amount is less than   
             one fourth of the sample amount, then the sample cannot be assessed against the control limits and   
             should be footnoted to that effect. 

   
 

(Spiked Sample Result - Sample Result) x 100  = Matrix Spike Recovery 
(Amount Spiked) 

 
4.15 METHOD BLANK.  The laboratory must distill and analyze a method blank with each set of samples.  A      

minimum of one method blank is required for every 20 (1 in 10 for EPA335.4) samples.  If no digestion 
step is required, then the method blank is equivalent to the reagent blank.  The method blank must contain 
the parameter of interest at levels of less than ½ the reporting limit for that parameter.  If the method blank 
contains levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method blank 
level.  In addition, if all the samples are less than a client required limit and the method blank is also less 
than that limit, then the results can be reported as less than that limit. 

 
4.16 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by 

drying an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also includes 
contributions from all compounds that may volatilize at or below 105 °C, including water.  Percent moisture 
may be determined from decanted samples and from samples that are not decanted. 

 
4.17 REAGENT WATER – distilled or deionized  water in which an interferant is not observed at or above the 

minimum quantitation limit of the parameters of interest.   ASTM type II or equivalent. Accutest uses 
deionized water (municipal water which passes through Accutest’s DI treatment system).  

 
4.18 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare two values, 

the relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.   

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety Handbook and 
Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and 
extracts must be treated as unknown and potentially hazardous. 
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5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely determined; 
however, each chemical should be treated as a potential health hazard.  Exposure to these reagents should be 
reduced to the lowest possible level. 

 
5.3 Extra caution should be used when handling cyanide.   All procedures must be performed within an operating 

fume hood.   Generation of toxic hydrocyanic gas occurs with the mixing of cyanide and acid.  
 
6.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

6.1 The sample should be distilled and the distillate kept in 4° C ± 2° C. ( for appropriate preservatives prior to 
distillation please refer to distillation sop)  

 
6.2  All samples must be prepared and analyzed within 14 days from the time sampled. 
 

7.0      APPARATUS 
 

7.1        Automated continuous flow analyzer designed to deliver and react sample and reagents in the required    
    order  and ratios.  Currently, the Lachat 8000 Automated Ion Analyzer is being used. 

 
            7.2         Autosampler XYZ 
                       

7.3 Multichannel pump 
 
           7.4         Reaction manifold 
 
           7.5         Colorimetric detector 
 

7.6 Real time data acquisition device 
 
8.0      REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required.  All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, date of expiration, calculations, and initials must be 
entered in the appropriate standard/reagent preparation logbook.   Vendors typically used by 
Accutest include Fisher Scientific, Absolute Standards, VWR, Accustandard, Supelco, Chemservices, 
Ultra, and ERA.   Additional vendors may be utilized as necessary. 

 
8.1       Phosphate buffer (0.71 M) Dissolve 97 g Potassium Dihydrogen phosphate ( potassium phosphate,    

Monobasic, KH2PO4) in 800ml of deionized water.  Dilute to volume.   
 

 
8.2       Chloramine-T dissolve 2.0g Chloramine-T in 300ml of deionized water in a 500ml volumetric flask.  Dilute   
             to  volume. 
 

 
8.3       Pyridine Barbituric Acid: PREPARE UNDER HOOD place 15 g Barbituric Acid in a 1000 ml volumetric    
             flask..Add 100ml deionized water, rinsing down the sides of the flask.  Add 75 ml Pyridine and mix.  Add      
            15 ml Hydrochloric Acid and continue to mix.  Add 500ml deionized water and mix until all the Barbituric   
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            Acid is dissolved. Dilute to volume with deionized water.   
 

 
8.4       Carrier, 0.25M NaOH: Weigh out 10g of NaOH pellets into 700ml of DI water.  Dilute to 1000ml of DI water. 

 
8.5        Stock standard (1000 mg /L):  In a 1000 ml volumetric flask dissolve 2.51 g KCN and 2 g KOH      
             in about 800 ml of DI water.  Dilute to the mark with DI water and mix.  

              
              8.6       Working Stock #1 (10 mg/L):  Dilute 1 ml of 1000 mg/L stock standard (8.5) to 100 ml with DI water in 

             volumetric flask and mix. 
 
8.7      Working Stock #2 (1.0 mg/L):  Dilute 10 ml of 10 mg/L  working stock #1 (8.6) to 100 ml with DI water  

             in a volumetric flask and mix. 
 

             8.8         Calibration Standard.  Calibration standards should be made from the above standard solutions as shown   
                           below.  Class A volumetric pipets and flasks should be used.  All standards should be brought to a final  
                           volume of 100 ml with carrier solution (8.4). 
 
                Note: Refer to Distillation SOP. For Micro distillation standards are already distilled with samples. 
 
 
                ml of working stock #1  ml of working stock #2  final conc. (mg/L) 
             0.00    0.00    0.00 ( 0.25 M NaOH only) 
             0.00                                                 1.00    0.010 
                          0.00                                                 3.00                                               0.030  
             0.00              5.00    0.050 
             1.00                   0.00    0.100 
             2.00                                   0.00    0.200 
             3.00    0.00    0.300 
                          4.00    0.00    0.400 
                          5.00    0.00    0.500 
   
9.0     INTERFERENCES 
 

9.1 Refer to Distillation SOP. 
 

10.0 PROCEDURE 
 

10.1 Below is a step by step procedure for the analysis of samples for the determination of total cyanide.   
 

10.2 Install the CN reaction manifold.  Check all tubing and change any tubing that is flat, dirty, etc.  Install       
              the appropriate sample loop and the appropriate filter.  Place the tubing in the reagents.  Also make sure            
              that the  waste container is in place.  Refer to the manual for additional information. 

 
10.3 On the desk top open the lachat software by clicking on the “Omni” icon, and then click on “OPEN” on 

                            top of the tool bar. The “OPEN” window will now be on the screen. The templates, specific to each 
                           methods, are stored in the data file. Open the appropriate data file (ie., CN). Click on the template. 
 

10.4 Three windows will open on screen, (“the run worksheet”, “run properties”, and “channel one). “Run   
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             Worksheet” will contain the appropriate standards. To extend the worksheet (adding samples and QC,    
            etc),  right click on the bottom line of the worksheet (CalBlk), and click on “append many”. The appended   
             rows  window will now be open and the appropriate number of rows needed should be entered, click “ok".   
            The work sheet must now be sequenced to direct the auto-sampler to the correct sample locations. 

 
10.5 Click and drag by starting in the gray sample No. column down to the last sample to highlight the rows   
              (not including STD’s). Right click, then go to columns, then to “Auto Number Cups” and click. The run                        
              should now be in numerical sequence. 

 
10.6 In the “Run Properties” window, click on the Run tab and check “Export Data as CSV file” There are  
             other areas of the “Run Properties” window that contain method specific information such as timing.  
            These settings must not be adjusted without consulting the area lab supervisor, or an experienced analyst. 

 
10.7 Allow the instrument to warm up for 30 minutes.  

 
10.8 Start pumping reagents through the system. 

 
10.9 To begin the analysis, click on “START” on toolbar. The instrument will begin to calibrate.The acceptance          

                            calibration criteria for correlation coefficient of 0.995 is set within the software. If the criteria is met, the   
                            instrument will proceed with sample analysis. 
 

10.10  Observe the peaks in “Channel One” window. The baseline should be smooth and peaks must be well  
               shaped and smooth. If peaks look abnormal, that may indicate the chemistry problems, such as pH  
               differences. Small spikes are indicative of air bubbles in the system. 

 
10.11  The run maybe stopped at anytime by clicking “Stop” in the top toolbar. It should be noted that every time  
               the run has been stopped and started, a new file is created. If dilutions are required, the dilution factor  
               needs to be entered in the “Run Worksheet” window. On MDF column, click on the box and enter the    
               dilution factor.  

 
10.12  When the run is completed the file is automatically exported to “ Lachat CSV files” locally under “My  
              Document” directory. Click on “Lachat CSV Files”. All generated files are listed based on the following      
              format: OM_date_time Am or PM (OM_4-11-2006_12-10-34PM).  
              Drag the generated files for that run/day to the current Month/Year directory. For ease of search, at  
               the beginning of each month, create a directory to save the runs for the entire month, and name it based         
              on  the month, and the year (ie, OCT 2006).  Once you have moved your file to the month/year directory,   
              copy this file to” Lachat” directory located on the serve MAFILE1\WC_DATA , rename the file to the          
              format which  is acceptable to LIMS. This naming scheme will be based on date, the matrix, no. of the run      
              for that day,  and finally the test code extension, (ie, 050206W1.CN). Once the files have been renamed,   
              drag the file  to Server WC. Server WC is the processing branch of the LIMS for Wet Chemistry. Once the     
              Run is processed in LIMS, go to GNAPP, and review the run.  Package all raw data, and logbook copies                   
              in a folder, and turn the package to the area manager for data review, and quality control check.. 

 
10.13 To obtain a print out of the sample run, click on Tools in the top toolbar and then click on custom report. 

 To format the report to contain the calibration curve and dilutions, click on report, then format in  
             the custom report window.  

  
10.14     At the end of the run, make sure to rinse out the system/manifold with DI water. 
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10.15     Results exceeding the upper range of the calibration curve must be diluted and re-analyzed.  The diluted   
              result should be within the upper range of the calibration curve.  
            
11.0 QUALITY ASSURANCE 
 
11.1  Below is a summary of the quality control requirements for this method. Make sure to check with       
              laboratory supervisor or manager for any additional client specific quality control requirements. 
 
11.2 Initial Calibration.    A minimum of six calibration points must be analyzed.    See section 10.9 for 

acceptance criteria.  A calibration blank must be analyzed prior to running samples.  See section 11.10 for 
acceptance criteria. 

 
11.3 ICV - Initial Calibration Verification.  A standard prepared from a source independent from the initial 

calibration standards (second source – either lot or manufacturer) must be analyzed to immediately after 
calibration to verify the initial calibration.   The acceptance criteria for the ICV are ± 10%. If the ICV does 
not meet criteria, the problem must be resolved and a new initial calibration must be run before samples 
can be analyzed. 

 
11.4 ICB – Initial Calibration Blank.  A blank that does not contain the analyte of interest (Cyanide) and is 

analyzed to verify the calibration of the analytical system.  ICB must be less than the reporting limit and 
must be analyzed after the ICV.  If the ICB is greater than the reporting limit, all samples bracketed with 
this QC must be re-analyzed. 

 
11.5      CCV. Continuing Calibration Verification. Analytical standard run every 10 samples to verify the   

   calibration of  the analytical system. The acceptance criteria for CCV is + 10 % of the true value. If CCV      
   fails, all samples  bracketed with this QC must be re-analyzed. 

 
11.6      CCB. Continuing Calibration Blank.  A blank that does not contain the analyte of interest (CN) and is   
             analyzed to verify the calibration of the analytical system. CCB must be less than the reporting detection  
             limit and must be analyzed after the CCV. If CCB is greater than the reporting detection limit, all samples  
            bracketed with this QC must be re-analyzed. 

 
11.7 Method Blank. The laboratory must analyze a method blank with each set of samples. A minimum of     

one method blank is required for every 20 samples (10 samples for EPA 335.4). The method blank must 
not contain the analyte at greater than the reporting limit.  If the method blank contains an analyte level 
over that limit, the samples must be reprepped and reanalyzed. 

 
11.8 Spike Blank. A Minimum of two spike blank is required for every 20 samples (10 samples for EPA 335.4)). 

The spike blank recovery should be assessed using limits of 90-110 %.  In house limits can be generated. 
These limits must be equal or better than the required limits. If the spike blank is outside of this range, the 
samples must be reanalyzed (if the spike blank recovery is biased high and the samples are non-detected 
they may be reported without qualification). 

 
11.9 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 20 samples 
           (1in 10 for EPA335.4).  The matrix spike recovery is calculated as shown below.  Assess laboratory  

 performance against the control limits of 75-125% (90-110% for EPA335.4). In house limits are generated  
          once sufficient matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses). If    
              a matrix spike is out of control, then the results should be flagged with the appropriate footnote.  If the 
              matrix spike amount is less than one fourth of the sample amount, then the sample cannot be assessed   
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              against the control limits and should be footnoted to that effect.  
 

(Matrix Spike Result – Original Result ) x 100 
                      Amount of spike 

 
11.10     Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. (1  
  to 10 for EPA 335.4).  The relative percent difference (rpd) between the duplicate sample and the original  
 should be assessed. The Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                     The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                            the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                       
 
                            results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                            times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                            to be in control. 
 

11.11    External Check Sample.   It is recommended that the laboratory analyze an external check standard on  
 a quarterly basis.   The limits supplied by the manufacturer should be applied. If the results for the  
 external QC check are outside of the range, do not continue analysis. Consult the laboratory supervisor.  
 Do not analyze samples until the problem is resolved. 

 
11.12    A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual  
           basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for  
          continued DOC), and if any significant changes have been made to the instrument.  In general, 4  

replicates or blank spikes are analyzed using the same procedures and conditions for sample analysis.  
The percent recoveries are compared to either default limits of 90-110% or in-house control limits once 
established.  The standard deviation of the 4 replicate percent recoveries are compared to either ±20 or to 
in-house limits once established.  If percent recovery or standard deviation criteria are not met, corrective 
action must be taken to bring the system back into control. The P&A study must be performed using a 
source independent from the calibration standards (second source). 

 
11.13   Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance  
            (blank spike/ matrix spike recoveries and matrix duplicate RPDs). 

 
12.0DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence;  the logbook must be completed daily.  Items 
to include are: 
12.1.1 Which method was used. 
12.1.2 The sample ID, including MS or duplicate as necessary. 
12.1.3 The initial volume aliquoted for distillation. 
12.1.4 The final volume of the distillate. 
12.1.5 Any comments or observations concerning the sample that may influence the analytical 

procedure. 
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12.1.6 All QC spikes must have documented the lot number of the spike solution used, the volume 
added and the concentration of the spiking solution. 

 
12.2If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

 
12.3The standard preparation logbook must be completed for all standard preparations.  All information requested 

must be completed; the page must be signed and dated by the respective person. 
 

12.4The Accutest lot number must be cross-referenced on the standard vial/container.  The expiration date must 
be noted on the standard vial/container. 

 
12.5The instrument Maintenance logbook must be completed when any type of maintenance is performed on the 

instrument.  Each instrument will have a separate log. 
 

12.6All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 

12.7Any corrections to laboratory data must be done using a single line through the error.  The initials of the person 
and date of correction must appear next to the correction.  

 
13.0     DATA REVIEW  

 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 
 
13.2 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
 
13.3 The  laboratory director performs a full tertiary review of the data package following its assembly.  This 

review includes an evaluation of QC data against acceptance criteria and a check of the data package 
contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification. 

 
14.0 DATA REPORTING 

 
14.1 A results page including positive results and/or  RLs, units, methodology,  analysis dates, and 

data qualifiers are reported.  Additional quality control data including raw data, calibration 
summaries, MS/Dup percent recoveries and RPDs, spike blank recoveries, and method blank 
results may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted electronically to the client in PDF using the e-hardcopy system. 
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14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via 
LabLink™. 

 
14.5 Procedures for handling non-conforming data. 

 
14.5.1 If quality control data does not meet criteria the non-conformance must be discussed in a 

case narrative and footnoted on the applicable quality control report summary. 
   
14.5.2 If preservation or holding time criteria is not met and the samples are analyzed the result 

page must be footnoted with this information, and the non-conformance must be 
discussed in a case narrative or other suitable communication (telephone conversation 
log or email).  Client notification documentation should be included with the data 
(telephone conversation log, fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

 
15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 

creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards,  reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices  designed to limit the escape of vapors, liquids, or solids to the environment must 
be followed.  All method users must be familiar with the waste management practices described in 
section 15.2. 

 
15.2  Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-Hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
 

16.0 METHOD PERFORMANCE 
 

16.1 Method performance is evaluated by the annual  QC limits (control charts) generated by QA, and 
the annual MDL study results.  Refer to section 3.0 for MDLs, and section 11.12 for QC limits.  

 
17.0 ADDITIONAL REFERENCES 
 

17.1 QuickChem Method 10-204-00-1-A 
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Lab Manager:     Brad Madadian    
 

QA Manager:  Robert Treggiari 
 

TITLE: CYANIDE ANALYSIS for REACTIVE CYANIDE 
 
REFERENCES:        Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (Revision 3,     
                                  December 1996), Method 9014 as modified in SW846 CHAPTER 7. 
 
REVISED SECTIONS: updated reagent notation (section 8), removed section 16 
 
1.0 SCOPE & APPLICATION 
 

1.1 This analysis method should only be used after the samples are distilled for reactive cyanide 
following SW846 Chapter 7.  Refer to the distillation SOP for further details.  However, this SOP 
includes the modifications required for the analysis of cyanide reactivity following SW846 method 
9014.     

 
1.2 Test Codes:  CREAC 

 
2.0 SUMMARY 
 

2.1 Reactive Cyanide is extracted from a sample by a preliminary distillation procedure and collected in 
a sodium hydroxide scrubber.  The test measures the hydrocyanic acid evolved at the test 
conditions and quantified. In the colorimetric measurement, the cyanide is converted to cyanogen 
chloride by reaction of cyanide with chloramine-T at PH less than 8. After the reaction is complete, 
color is formed on the addition of pyridine-barbituric acid reagent.  

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 The reporting limit (RL) is based on the lowest calibration standard.  RL’s may vary depending on 
matrix difficulties, sample volumes or weights, and percent moisture.  Detected concentrations 
below this concentration cannot be reported without qualification.   The reporting limit for this 
method has been established at 1.5 mg/l for water samples and 1.5 mg/kg for soil samples. 

 
3.2 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 

analyte that meets the method qualitative identification criteria. 
 

3.3 Method Detection limits (MDLs) are experimentally determined using the procedures described in 
40 CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.4 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard 
deviation of the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates).  
If more than 7 replicates are analyzed refer to 40 CFR, Part 136, Appendix B for the appropriate 
student’s t value.  MDLs are determined initially (prior to analysis), on an annual basis, and after 
major maintenance to equipment. MDL data is archived with Quality Assurance.  Refer to the most 
recent study for current MDLs. 
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 

known standards.  
 

4.4 CONTAMINATION - a component of a sample or an extract that is not representative of the 
environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.5 CORRELATION COEFFICIENT – A NUMBER (r) which indicates the degree of dependence 

between two variables (concentration – absorbance).  The more dependent they are the closer the 
value to one.   

 
4.6 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.7 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.8 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.9 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.10 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.11 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes.  
In addition, non-target analytes may be extracted from the matrix causing interferences. 

 
4.12 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 

analytes and subjected to the entire analytical procedure in order to indicate the appropriateness of 
the method for the matrix by measuring recovery. 

 
4.13 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
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4.14 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.15 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
4.16 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero. 

 
4.17 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) – A blank spiked with a known 

concentration of analyte (from a second source from the calibration standard) or an external quality 
control standard with a known concentration of analyte used to determine accuracy of the method. 

 
4.18 SOIL - used herein synonymously with soil/sediment and sediment. 
 

5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Soil and water samples should be collected in 300 ml glass containers and stored at 4°C ± 2°C.  No 
preservatives should be added to samples 

 
6.2 All samples should be analyzed within 14 days of collection. (there is not a published holding time 

for the analysis of sulfide and cyanide reactivity) 
 
7.0 APPARATUS & MATERIALS 
 

7.1 The following items are needed for the analysis of samples following the method outlined below: 
 

7.2 Spectrophotometer for use at 578 nm. 
 

7.3 Graduated plastic beakers. 
 

7.4 100 ml graduated cylinders, class A.   
 

7.5 Volumetric flask. 
 

7.6 Volumetric pipettes, class A. 
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8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, 
and initials must be entered in the appropriate standard/reagent preparation logbook.  
Vendors typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
            8.1    Chloramine T solution.  Dissolve 1.0 g of the white, water soluble chloramine T in 100 ml of water.        
                     Prepare weekly and store in a refrigerator. 
 

8.2 Pyridine-barbituric acid solution.  Place 15 g of barbituric acid in a 250 ml  volumetric flask  and add         
         just enough water to wash the sides of the flask and  wet the barbituric acid.  Add 75 ml of pyridine    
         and mix.  Add 15 ml of concentrated HCl and mix.  Cool to room temperature.  Dilute to the mark  
         with water and mix.  This reagent is stable for up to 1month.  Discard if a precipitate develops. 
 
8.3 Sodium dihydrogen phosphate buffer (sodium phosphate monobasic) 3N.  Dissolve 138 g of  
         NaH2PO4·H2O in 1000 ml DI water.  Refrigerate. 

 
 NOTE:  If NaH2PO42H2O is being used, use 156 g of this chemical in 1000 ml of DI water. 
 
          8.4    Standard silver nitrate solution, 0.0192N.  Crush approximately 5 g of silver nitrate crystals                           

     and dry to a constant weight at 40ºC.  Store in a desicator.  Weigh out 3.2647 g of dried                          
     silver nitrate and dissolve with 200 ml DI water in a 1000 m volumetric flask.  Dilute to the         
     mark with DI water.  One ml of this solution will titrate 1 mg of CN. 

 
       8.5      Rhodanine indicator.  Dissolve 20 mg of p-dimethyl-amino-benzalrhodanine in 100 ml of      

    acetone. 
 
       8.6     Stock cyanide solution (1000 ppm).  Dissolve approximately 1.6 g of NaOH and exactly 2.51    
                 g of KCN in 500 ml of DI water in a 1 Liter volumetric flask.  Dilute to the mark with DI water.                                    
                 Mix. 
 
       8.7      Sodium hydroxide solution (1.25N), NaOH.  Dissolve 50 g of NaOH in approximately              
                  500 ml of water and dilute to 1 liter with water. 
                      
9.0 INTERFERENCES 
 

9.1 Interferences are undetermined. 
 
10.0 PROCEDURE 
 
Below is a step-by-step procedure for the analysis of samples for the determination of CREAC levels. 
 
              10.1   If the cyanide stock solution has not been standardized within a week, then the stock must                   
                        be standardized before proceeding further with the analysis.  The standardization can be    
                        done following the procedure outlined below. 
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             10.1.1   Volumetrically measure out 2.5 ml of the 1000 mg/l cyanide stock solution into a       
                          250 ml volumetric flask and dilute to volume with DI water. Mix, and transfer to a 300 ml   
                          Beaker. Add 10 to 12 drops of benzalrhodanine indicator to the solution.  Place a stir bar in        
                          the beaker. 

 
10.1.2   Fill a buret with 0.0192 N silver nitrate solution.  Titrate the sample with continuous            

                               stirring until the color changes from yellow to a brownish-pink.  Approximately 2.5 ml of   
                               silver nitrate solution should be needed to reach this endpoint.  Also analyze a reagent      
                               blank following this procedure. 

 
10.1.3   Calculate the concentration of the stock cyanide solution using the equation shown     

                               below. 
 

     
( )

ml
BAlmgCN
250

1000/, ×−
= x 100 

 
   Where   A = the volume of AgNO3 used to titrate the sample. 
 
     B = the volume of AgNO3 used to titrate the blank. 
 

10.1.4  Make sure to correct the standard solutions prepared below based on the true   
             concentration of  the stock solution.  Prepare standards as shown below.  

 
10.1.5  10 ppm standard.  Dilute 1 ml of 1000 ppm stock to 100 ml with distilled, deionized     
              water. 

 
10.1.6  1 ppm standard.  Dilute 10 ml of the 10 ppm standard to 100 ml with distilled, deionized       

                              water. 
          

10.1.7  0.40 ppm standard.  Dilute 4 ml of the 10 ppm standard and 4 ml of 1.25N sodium       
                             hydroxide to 100 ml with distilled, deionized water. 
 

10.1.8  0.30 ppm standard.  Dilute 3 ml of the 10 ppm standard and 4 ml of 1.25N sodium   
                             hydroxide  to  100 ml with distilled, deionized water. 
 

10.1.9  0.20 ppm standard.  Dilute 2 ml of the 10 ppm standard and 4 ml of 1.25N sodium     
                             hydroxide to 100 ml with distilled, deionized water. 

 
10.1.10  0.10 ppm standard.  Dilute 10 ml of the 1.0 ppm standard and 4 ml of 1.25N sodium   
             hydroxide to 100 ml with distilled, deionized water. 

 
10.1.11   0.050 ppm standard.  Dilute 5.0 ml of the 1.0 ppm standard and 4 ml of 1.25N   

                              sodium  hydroxide to 100 ml with distilled, deionized water. 
 
                10.1.12   0.020 ppm standard.  Dilute 2.0 ml of the 1.0 ppm standard and 4 ml of 1.25N sodium          
                              hydroxide to 100 ml with distilled, deionized water. 
 

10.1.13   Calibration blank.  Dilute 4 ml of 1.25N sodium hydroxide to 100 ml with distilled,  
                              deionized water. 
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                10.1.14   Record the date of prep and lot # of the stock on your worksheet. 
 
10.2          Measure out 50 ml of each standard (0.020, 0.050, 0.10, 0.20, 0.30, and 0.40), and 50 ml of     
                 calibration blank..  Additional QC (duplicates and method blanks) are prepared at the distillation    
                 step and should be analyzed with each batch as appropriate.  (A method blank should be      
                 present for each sample distillate date being analyzed.) 
 
10.3          To each standard and calibration blank, add 15 ml of the phosphate buffer and mix well.  Then   
                 add 2 ml of chloramine T and mix.  After one minute, test for excess chlorine with KI starch  
                 paper.  If test is negative, add 0.5 ml chloramine T.  After one minute, recheck with KI starch    
                 paper.  Continue to add chloramine T in 0.5 ml increments until excess is maintained.  After 1 to    
                 2 minutes, add 5 ml of pyridine-barbituric acid to each sample and mix again.  Allow the color to  
                 develop for 8 minutes.   Analyze within 15 min. after color development. 
 
10.4          Read the absorbance at 578 nm in the spectrophotometer.  Make sure that the        
                 spectrophotometer has been properly zeroed before starting to take readings and make sure       
                 that the cuvette is wiped clean.  Record all standard absorbances on the raw data and analysis    
                 logbook. 
 
10.5         Calculate the curve using linear regression and make sure that the proper QC criteria are met.             
                That is, the correlation coefficient must be greater than 0.995 and the intercept should be less   
                 than half the detection limit. 
 
10.6          Repeat steps 10.4 and 10.5 for all of the distilled samples and the distilled QC.  Since the timing         
                of this reaction is critical, it is important not to prepare more samples than can be analyzed in              
                the allowed time window.  Normally 7 to 8 samples plus QC can be analyzed within the allowed       
                time window.  Do not analyze more than 10 samples plus a check standard at a time. Any    
                samples that are higher than the highest point on the curve should be diluted and reanalyzed.   
                Dilutions should be made to a fresh aliquot of distillate to bring the sample into the mid-range of    
                the curve. 
 
10.7         Record all absorbances and sample information in creac analysis log book.  Make sure to note           
               any  problems with the samples in the comments section.  Calculate sample values using linear  
               regression from the standard curve.  Calculate QC recoveries as outlined in the Accutest QC  
               manual. 
 
11.0 QUALITY ASSURANCE 
 

11.1 Below is a summary of the quality control requirements for this method.   

11.2 Periodically, CREAC blank spikes should be distilled to check the operation of the distillation system.  It 
is recommended that a blank spike be prepared with each batch of 20 samples.  The blank spikes 
should always be analyzed along with the samples that they were distilled with.  (Note:  the standard 
sulfide spike stock should always be analyzed first to determine the true value of the blank spikes.) 
Until sufficient lab control data becomes available the laboratory should assess laboratory performance 
against recovery limits of 80-120%.  When sufficient data is available, develop control limits from the 
percent mean recovery and the standard deviation of the mean recovery.   If the blank spike is outside 
of the control limits, all samples must be redistilled and reanalyzed.  The exception is if the lab control 
recovery is high and the results of the samples to be reported are less than the reporting limit.  In that 
case, the sample results can be reported with no flag. 
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11.3 A duplicate should be distilled with each batch of 20 samples. The control limits for the duplicate 
recovery should be calculated on an annual basis and used to assess whether a duplicate is in control.  
Until in-house limits are established, the default RPD limit is 20%.  If a duplicate is out of control, then 
the results should be flagged with the appropriate footnote. 

 
11.4 A method blank should be distilled on every day that any samples are distilled, or with each batch of 20 

samples, whichever is more frequent.  The method blank should always be analyzed along with the 
samples that it was distilled with. The method blank must contain reactive cyanide at levels less than 
the reporting limit. If the method blank contains levels over the reporting limits, the samples must be 
redistilled or reanalyzed. 

 
11.5 If either samples or quality control samples show problems, the analyst will be notified by the lab 

supervisor or manager of the samples that should be redistilled. 
 

11.6 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery is compared to 80-120% until in-house control limits are 
established.  The standard deviation of the 4 replicate percent recoveries are compared to either 
±20 or to in-house limits once established.  If percent recovery or standard deviation criteria are not 
met, corrective action must be taken to bring the system back into control.    

 
12.0 DOCUMENTATION 
 

12.1 The standard preparation logbook must be completed for all standard preparations.  All information 
requested must be completed; the page must be signed and dated by the respective person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard container. 

 
12.3 CREAC logbook must be used to record all information regarding standardization, sample titrations, 

PH documentation, and sample volume and weigh. 
                                                                                                                                                                                        
           12.4   Any unusual characteristics of the samples should be noted in the comments section. 

 
12.4 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 

person and date of correction must appear next to the correction.  
 

13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 
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13.2 A secondary review is performed by department managers, and it includes review of the data 
produced by their department.  All manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, analysis, and data 
qualifiers are reported.  Additional quality control data including or duplicate RPDs and method 
blank results may be reported upon request of the client.   

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client electronically as a PDF (e-hardcopy). 

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Lab Manager:     Brad Madadian    
                     QA Manager:  Robert Treggiari 
 

 
TITLE: SULFIDE ANALYSIS FOR REACTIVE SULFIDE 
 
 
REFERENCES:        Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (Revision 3,     
                                  December 1996), Method 9034 as modified in SW846 CHAPTER 7. 
 
REVISED SECTIONS: Update reagent notation (section 8) 
 
1.0 SCOPE & APPLICATION 
 

1.1 This analysis method should only be used after the samples are distilled for reactive sulfide 
following SW846 Chapter 7.  Refer to the distillation SOP for further details.  However, this SOP 
includes the modifications required for the analysis of sulfide reactivity following SW846 method 
9034.     

 
1.2 Test Codes:  SREAC. 

 
1.3 Reporting Limit: The Reporting is based on Accutest laboratory extraction procedure and lowest 

calibration standard. RL'S may vary depending on matrix difficulties and sample volumes or weight 
and percent moisture.  The reporting limit for this method has been established at 50 mg/l for water 
samples and 50 mg/kg for soil samples.  

 
2.0 SUMMARY 
 

2.1 Reactive sulfide is extracted from a sample by a preliminary distillation procedure and collected in a 
sodium hydroxide scrubber.  The sulfide is oxidized to sulfur by adding a known excess amount of 
iodine.  The excess iodine is determined by titration with a standard solution of sodium thiosulfate 
until the blue iodine starch complex disappears. 

 
3.0 METHOD DETECTION LIMIT 
 

3.1 The Method Detection Limit (MDL) represents the lowest reportable concentration of an individual 
analyte that meets the method qualitative identification criteria.  

 
3.2 Method Detection limits (MDLs) are experimentally determined using the procedures described in 40 

CFR, Part 136, Appendix B.  Actual reported MDLs incorporate the sample volume analyzed and 
sample dilutions if needed, which may cause MDL variations from sample to sample. 

 
3.3 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the 

same procedures for sample analysis).   The MDL is calculated by multiplying the standard deviation of 
the replicate concentrations by the appropriate Student’s t value (3.143 for 7 replicates). MDLs are 
determined initially (prior to analysis) and on an annual basis. Refer to the most recent study for current 
MDLs.  
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4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.3 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.4 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 
includes rinsates and equipment blanks, etc. 

 
4.5 BLANK SPIKE – a control sample spiked with a known concentration of analyte used to assess the 

accuracy of the method. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.8 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.9 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 
specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.10 MATRIX DUPLICATE - a second aliquot of the original sample that is analyzed in order to 

determine the reproducibility of the method. 
 

4.11 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.12 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  
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4.13 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 
relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero.  

 
4.14 SOIL - used herein synonymously with soil/sediment and sediment. 
 

5.0 HEALTH & SAFETY 
 

5.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories 
Chemical Hygiene Plan.  A labcoat and glasses should be worn for all labwork.  Appropriate gloves 
should be worn whenever samples are handled. 

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 Soil and water samples should be collected in 300 ml glass containers and stored at 4°C.  No 
preservatives should be added to samples 

 
6.2 All samples should be analyzed within 14 days of collection. (there is not a published holding time 

for the analysis of sulfide and cyanide reactivity) 
 
7.0 APPARATUS & MATERIALS 
 

7.1 The following items are needed for the analysis of samples following the method outlined below: 
 

7.2 Burette, class A. 
 

7.3 Graduated plastic beakers. 
 

7.4 100 ml graduated cylinders, class A.   
 

7.5 Stir bars. 
 

7.6 Stir plates. 
 

7.7 Volumetric pipettes, class A. 
 

7.8 pH paper/PH meter 
 
8.0 STANDARDS & REAGENTS 
 

Note:  All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized 
water should be used whenever water is required.  All applicable standard/reagent preparation 
information, including vendor, lot number, date of preparation, expiration date, calculations, 
and initials must be entered in the appropriate standard/reagent preparation logbook.  
Vendors typically used by Accutest include Fisher Scientific, VWR, Absolute Standards, 
Accustandard, Supelco, Chemservices, CPI, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

 
8.1 Hydrochloric Acid, HCl, 6 N.  Add 250 ml of concentrated HCl to 250 ml of DI water and mix.   
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8.2 Standard Iodine solution, 0.0250 N: Dissolve 25 g of Potassium Iodide (KI) and 3.2 g of Iodine in a 1 
liter volumetric flask containng 200 ml of DI water.  Allow to dissolve.  Dilute to 1 liter and standardize 
against 0.025 N sodium thiosulfate before use as described in the titration procedure. 

 
8.3 Sodium Thiosulfate solution, 0.025 N: This solution is commercially available (LabChem LC25020-4 or 

equivalent).   
 

8.4 Starch Indicator solution: This solution is commercially available (Fisher or equivalent). 
   
9.0 INTERFERENCES 
 

9.1 The iodometric method suffers interference from reducing substances that react with iodine,      
                   including thiosulfate, sulfite, and various organic compounds. 
 
10.0 PROCEDURE 
 

10.1 Before starting on the samples, standardize the iodine solution using the following procedure.   
 

10.1.1 Dissolve approximately 2 g of KI in 150 ml of reagent blank.  Add exactly 20.0 ml of the 
standard iodine solution into this blank.  Dilute to 300 ml with reagent blank.    Acidify the 
reagent blank to a pH of 2 using 6 N HCl.   

 
10.1.2 The solution should now be an amber color.  Titrate the solution with 0.025 N sodium 

thiosulfate until the amber color fades to yellow, then add enough starch solution to obtain a 
blue color in the solution.  Continue to titrate drop by drop until the blue color disappears.  At a 
minimum, perform this titration in duplicate.   

 
10.1.3 Calculate the normality of the iodine as shown below.  The iodine normality used should be 

the average of the normalities for the two standardizations of the reagent blanks for each 
distillation day.   

 
N of iodine solution = (ml of Na thiosulfate) * (0.025 N) 

   (20.0 ml of iodine) 
 

10.1.4 After the standardization is complete for the day, proceed with the analysis of the samples and 
the quality control following the procedure outlined below. 

 
10.2 Before analyzing the samples, analyze the sulfide check standard solution following steps 10.2.1 thru 

10.6 for each of the distillation batches that are to be analyzed.  The sulfide result for this standard 
solution should be used as the true value for the spike blanks.      

 
10.2.1 Preliminary Acidification  of Sample- Acidify 50 ml aliquot of  the sample provided  from 

distillation step by  titrating the sample to a pH of 2 using 6 N HCl , record the amount of acid 
and discard.  
 

10.2.2 Calculate the amount of acid required for 100 ml of sample based on step 10.2.1, and record  
             the amount.  Acidify 100 ml of sample provided from distillation step in a separate cup, to PH          
             2 using the calculations mentioned above. 
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10.3 Volumetrically pipet 5.0 ml of standardized iodine solution into a plastic beaker.  Place a stir bar in the 
solution and place the beaker on a stir plate.  Acidify the iodine to a pH of 2 using 6 N HCl. 

                                             
                                Note: Use 20.0 ml of standardized Iodine solution for Sulfide check standard solution    
                                and the spike blank. 
 

10.4 Pipet the acidified sample in step 10.2.2 (100 ml portion) into the cup containing the iodine, making 
sure to keep the end of the pipet below the surface of the iodine.  The solution should now be an amber 
color.  If the amber color disappears or fades to yellow, then add additional iodine solution. Record the 
final volume of iodine added.   Start the stir bar stirring slowly when you are ready to start the 
titration. 

 
10.5 Fill a buret with 0.025 N sodium thiosulfate solution.  Titrate the iodine solution with the sodium 

thiosulfate until the amber color fades to yellow.  Add enough starch solution for the solution to turn 
dark blue and titrate dropwise until the last blue color disappears. Record the volume of sodium 
thiosulfate used.   

 
10.6 Calculate the concentration of reactive sulfide in the sample as outlined below.   

 
10.6.1 Calculate the concentration of sulfde (C) in the sulfide reactivity distillate. 

 
C = (Vi x Ni) – (Vt x Nt) x 16000 
 Volume titrated in ml 
 
Where   
Vi = volume of iodine solution in ml 
Ni = normality of iodine solution  
Vt = volume of sodium thiosulfate in ml 
Nt = normality of sodium thiosulfate solution 

 
10.6.2 Once the concentration of sulfide in the distillate is obtained, then the released reactive 

sulfide can be calculated using the equation shown below.  For waters, the %sol/100 factor 
can be omitted from the calculation. 

 
SREAC   =      C x V x S             =       C x V        

W x S x (%sol/100) W x (%sol/100) 
 
Where  
C = Concentration of sulfide in distillate (mg/l). 
V = Final volume of solution in scrubber (ml) 
W = Weight (g) or volume (ml) of waste used. 
S = Time of experiment (1800 sec. for a 30 minute distillation) 
 

10.6.3 Example calculation: 10.0 g of sample was distilled for 30 minutes and the distillate was 
brought to a final volume of 500 ml.  A 100 ml aliquot of the distillate was titrated using 1.00 
ml of 0.025 N sodium thiosulfate.  10.0 ml of iodine solution (0.0248N) was added to the 
sample.  
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C = {(10.0 x 0.0248) – (1.00 x 0.025)} x 16000   = 35.68 mg/l 
100 

 
SREAC =   35.68 mg/l x 0.500 l      = 1982 mg/kg 
  0.010 kg x (90/100) 

 
11.0 QUALITY ASSURANCE 
 

11.1 Below is a summary of the quality control requirements for this method. 
 

11.2 SREAC blank spikes should be distilled to check the operation of the distillation system.  It is 
recommended that a blank spike be prepared with each batch of 20 sample.  The blank spikes 
should always be analyzed along with the samples that they were distilled with.  (Note:  the 
standard sulfide spike stock should always be analyzed first to determine the true value of the blank 
spikes).  Until sufficient lab control data becomes available (usually a minimum of 20-30 analyses)   
the   laboratory   should   assess laboratory performance against recovery limits of 80-120%.  When 
sufficient data is available, develop control limits from the percent mean recovery and the standard 
deviation of the mean recovery.   If the blank spike is outside of the control limits, all samples must 
be redistilled and reanalyzed.  The exception is if the lab control recovery is high and the results of 
the samples to be reported are less than the reporting limit.  In that case, the sample results can be 
reported with no flag. 

11.3 A duplicate should be distilled with each batch of 20 samples. The control limits for the duplicate 
recovery should be calculated on an annual basis and used to assess whether a duplicate is in control.  
Until in-house limits are established, the default RPD limit is 20%.  If a duplicate is out of control, then 
the results should be flagged with the appropriate footnote. 

 
11.4 A method blank should be distilled on every day that any samples are distilled, or with each batch of 20 

samples, whichever is more frequent.  The method blank should always be analyzed along with the 
samples that it was distilled with. The method blank must contain reactive sulfide at levels less than 
the reporting limit. If the method blank contains levels over the reporting limits, the samples must be 
redistilled or reanalyzed. 

 
11.5 If either samples or quality control samples show problems, the analyst will be notified by the lab 

supervisor or manager of the samples that should be redistilled.  
 

11.6 Sulfide Check standard solution must be analyzed with every day that any samples are distilled. 
 

11.7 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for 
sample analysis.  The percent recovery is compared to 80-120% until in-house control limits are 
established.  If percent recovery criteria are not met, corrective action must be taken to bring the 
system back into control. 

 
12.0 DOCUMENTATION 
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12.1 The standard preparation logbook must be completed for all standard preparations.  All information 
requested must be completed; the page must be signed and dated by the respective person. 

 
12.2 The Accutest lot number must be cross-referenced on the standard container. 

 
12.3 SREAC logbook must be used to record all information regarding standardization, sample titrations,  

pH documentation, and sample volume and weigh. 
                                                                                                                                                                                        

12.4 Any unusual characteristics of the samples should be noted in the comments section. 
 

12.5 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 
 

13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data. This review begins with a check of all method 
quality control and progresses through sample quality control concluding with a check to assure that 
the client’s requirements have been executed. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department. Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked. The department manger may reject data, 
initiate reanalysis, take additional corrective action, or process data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of 

the deliverable including the client’s specifications and requirements, analytical quality control, 
sample custody documentation and sample identification. 

 
14.0 DATA REPORTING 
 

14.1 A results page including positive results and/or RLs, units, methodology, analysis, and data 
qualifiers are reported.  Additional quality control data including or duplicate RPDs and method 
blank results may be reported upon request of the client.   

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
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followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE: PH FOR AQUEOUS, LIQUIDS, SOILS 
 
TEST METHOD REFERENCES: SW846 9045D (Rev 4, November 2004), SW846 9040C (Rev 3, November 

2004), EPA 150.1, SM21 4500-H B,   
 
REVISED SECTIONS: 6.2, 10.2.1, 10.2.2 
 
1.0 SCOPE & APPLICATION 
 

1.1 This SOP is used to measure the pH of drinking water, surface, domestic and industrial wastes, 
liquids (SM21 4500-H B, SW846 9040C, EPA 150.1) and solid wastes(SW 846 9045D) .  For solid 
wastes, if an aqueous phase is present, it must be less than 20% of the total volume of the waste,   
(then method SW846 9045D should be used).  If greater than 20% of the volume is aqueous, (then 
method SW846 9040C).  

 
1.2 Test Code:  PH 

 
1.3 Reporting Limit:  0-14 S.U 

 
2.0 SUMMARY 
 

2.1 Solids- The sample is mixed with reagent water and then the pH  is determined electrometrically using 
a combination electrode or a separate pH and reference electrode.  The pH meter is calibrated before 
analysis using a series of standard buffer solutions. 

 
2.2  Liquids- The sample is mixed and then pH is determined as above.  

 
3.0 METHOD REPORTING AND DETECTION LIMIT 
 

3.1 Not applicable to this method   
 
4.0 DEFINITIONS 

 
4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 

analysis. 
 

4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 
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4.3 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 
known standards.  

 
4.4 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.5 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.9 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.10 REAGENT WATER - water in which an interferant is not observed at or above the minimum 
quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
4.11 SOIL - used herein synonymously with soil/sediment and sediment. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 The sample should be stored at 40 C ± 2° C.  No preservatives should be added to samples to be 
analyzed for pH. 

 
6.2 All samples should be analyzed as soon as possible after sample collection (within 15 minutes of 

sampling).  
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7.0 APPARATUS  AND MATERIALS 
 

7.1 pH meter with means for temperature compensation. 
 

7.2 pH  electrode. 
 

7.3 Magnetic stir plate and stirring bars. 
 

7.4 Graduated plastic or glass beakers. 
 

7.5 Balance, capable of reading to one place past the decimal.  The calibration on the balance must be 
checked each day before use.   

 
8.0 STANDARDS & REAGENTS 
 

8.1 pH buffer solutions at pH 4, 7, and 10.  Buffer solutions are commercially available and can be 
purchased from a number of different vendors. 

 
8.2 pH buffer solutions at pH 2 and 12 or whatever is available at these ranges (i.e. 12.45).  These 

buffers should be used when the samples have a pH of less than 4 or greater than 10.  These buffer 
solutions are also commercially available. 

 
8.3 Deionized water 

 
8.4 All applicable standard/reagent preparation information, including vendor, lot number, date of 

preparation, expiration date, calculations, and initials must be entered in the appropriate 
standard/reagent preparation logbook.   Vendors typically used by Accutest include Fisher 
Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors may 
be utilized as necessary.  

 
9.0 INTERFERENCES 
 

9.1 High levels of sodium can cause interferences when pH levels are > 10.  The sodium error can be 
reduced by using a low-sodium-error electrode.  Strong acid solutions, with a true pH of < 1, may 
give incorrectly high pH measurements. 

 
9.2 Coatings of oily material or particulate matter can impair electrode response.  These coatings can 

usually be removed by gentle wiping or detergent washing.  An additional treatment with 1:10 
hydrochloric acid may be necessary to remove any remaining film. 

 
9.3 Temperature can also affect the final pH readings.  The pH meter should have temperature 

compensation, which will account for changes in the electrode output at various temperatures. 
 
10.0 PROCEDURE 
 

10.1 Below is the procedure to be followed for the analysis of soil (solid waste) and aqueous samples for pH. 
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10.1.1 Solids- Weigh out 20.0 g of each sample and add 20 mL of deionized water.  If the sample is 
hygroscopic (i.e. absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

 
Note:  If sample temperature differs by more than 2°C from buffer solution, the measured pH 
value must be corrected. 

 
10.1.2 Stir the sample on a stirring plate continuously for 5 minutes and then let the sample stand 

until the solids have settled to the bottom of the beaker (1 hour).  If the solids do not settle out, 
then the sample may be filtered or centrifuge before analysis. While the samples are settling, 
the pH meter should be calibrated.  

 
NOTE:  If the supernatant contains oil and water, then decant off the oily phase and measure 
the pH of the aqueous phase. 

 
10.1.3 Aqueous - Let the sample stand in the bottle, to come to room temperature. Stir a 50 ml 

aliquot of sample, pH meter should be calibrated. Stir gently to insure homogeneity and to 
minimize carbon dioxide entertainment. 

 
                                 Note:  If sample temperature differs by more than 2°C from buffer solution, the                            
                                            measured pH value must be corrected. 
 

10.2 Calibration / Analysis  
 

10.2.1 Turn on the pH meter and allow it to warm up.  Gather all standards and allow them to 
come to room temperature.  

 
10.2.2 Following the manufacturer’s instructions, calibrate the meter daily using the 3 different buffer 

solutions that bracket the expected pH of the samples, and are approximately 3 pH units 
apart.  Normally pH 4, 7 and pH 10 buffer solutions are used.  Record the date and time. 

  
10.2.3 After the calibration is completed, read back a second set of buffer solutions.  Record the 

results of each analysis on the pH Calibration log book.  If the buffers are not within 0.05 
pH units, then recalibrate the meter.  

 
10.2.4 After the meter is calibrated, analyze the samples. 

 
10.2.4.1 Analyze soil and solid waste samples by placing the pH electrode in each sample 

so the glass electrode will be immersed just deep enough into the clear supernatant 
and recording the pH value of the solution. Make sure to rinse the electrode well with 
DI water between samples. Record sample pH and temperature.  

 
10.2.4.2 Analyze aqueous samples by placing the pH electrode in each sample, stir gently to 

insure homogeneity. Record the pH and temperature. Repeat measurement on 
successive aliquots of sample until values differ by less than 0.10 PH units. If within 
0.10, average the results, and report. At a minimum, read a bracketing buffer 
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solution after every 10 samples.   If the buffer is not within these limits, then the 
meter should be recalibrated and the samples reanalyzed. 

 
10.2.5 Record both the pH value and the temperature for all buffer and sample measurements.  

Make sure to record the pH to 2 places past the decimal  
 
Note:  If the sample temperature does not differ by more than 2 deg C from the buffer solutions, 
then the measured pH does not have to be corrected for temperature compensation. If the 
temperature differs by more than 2 deg C the PH value must be manually corrected in the following 
sequence of key presses and the corrected PH value will be displayed. 

 
  Key press/Action                                                                Prompt        
1st- settemp.                                                                           Enter Value 
(temp .of sample, i.e. 23 C) yes                                            Man. temp.(23C) PH (corrected PH  
                                                                                               will display) 
 
Note:  A buffer check at 2 or 12 is required if the samples are outside of the range of 4 to 10.   

 
10.2.6 The sample must be measured at 24ºC to 26ºC if the pH of the sample is above 12.0. 
10.2.7 Store the electrode in pH 4 buffer. 

 
11.0 QUALITY ASSURANCE 
 

11.1 At least 2 pH buffer solutions bracketing the range of the samples must be analyzed each time the 
meter is calibrated, or at a minimum of once per day each day that the meter is used.  Criteria for a 
passing check are 0.05 pH units.  

 
11.2 A buffer check at 2 or 12 is required if the samples are outside of the range of 4 to 10. 

 
11.3 One duplicate should be analyzed for every 20 samples, or one per batch, whichever is more frequent.  

This quality control point should be evaluated using Accutest's in house quality control limits. If no 
quality control limits are available, default limits of + 5 percent should be applied.  

 
11.4 Quality control data are generated at least on an annual basis by QA using an in-house program.  

Duplicate data are pooled for the previous year (or other specified time frame) and the data is 
processed and evaluated by QA.  The annual QC data is filed with QA. 

 
12.0 DOCUMENTATION 
 

12.1 All analytical work should be documented in the pH aqueous or soil log books.  All reagent preparation 
information should be written in the reagent preparation log.  Lot numbers of purchased reagents 
should be recorded on the analytical worksheet.  The analyst should sign and date the worksheet. 

 
12.2 All calibration information must also be recorded in the pH calibration logs provided by each pH meter. 

 
12.3 The temperature of the samples and buffers must be recorded for each pH measurement.  

 



ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

 
 FN: MGN029-09 

 Pub Date: 3/23/10 
 Rev Date: 10/26/11 
 Page 6 of 7 
 

IF PRINTED – this SOP may not be latest version.  It is the responsibility of the user to verify 
the status of this SOP. 

Property of Accutest – Do Not Duplicate 
 

12.4 All pH measurements should be recorded to 2 places past the decimal.   
 

12.5 All laboratory logbooks must be reviewed and initialed or signed by the lab manager. 
 

12.6 Any corrections to laboratory data must be done using a single line through the error.  The initials of the 
person and date of correction must appear next to the correction 

 
13.0 DATA REVIEW 
 

13.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
13.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification 

 
14.0 DATA  REPORTING 
 

14.1 A results page including results, units, methodology and analysis, and data qualifiers are reported.  
Additional quality control data including duplicate RPDs may be reported upon request of the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD) orPDF (e-hardcopy). 

 
14.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
 
14.4 Procedures for handling non-conforming data. 

 
14.4.1 If quality control data does not meet criteria the non-conformance must be discussed in a 

case narrative and footnoted on the applicable quality control report summary. 
 
14.4.2 If preservation or holding time criteria is not met and the samples are analyzed the result 

page must be footnoted with this information, and the non-conformance must be discussed 
in a case narrative or other suitable communication (telephone conversation log or email).  
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Client notification documentation should be included with the data (telephone conversation 
log, fax, or email). 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that controls the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
 
16.0 ADDITIONAL REFERENCES 

 
16.1 No additional references are required for this method. 
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Lab Manager: Brad Madadian    
 

QA Manager: Robert Treggiari 
 

TITLE: CORROSIVITY FOR SOILS (SOLID WASTES), LIQUIDS  
 
REFERENCES: SW846 9045D, SW846 9040C, SW846 Chapter 7 
 
Revised Sections:  Updated method references; 1.1; 8.4;  
 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method is used to measure the pH and corrosivity of soils (solid wastes) and liquids.  For solid 
wastes, if an aqueous phase is present, it must be less than 20% of the total volume of the waste,   
(then method SW846 9045D should be used).  If greater than 20% of the volume is aqueous, (then 
method SW846 9040C should be used).  Both methods are discussed in this SOP. 

 
1.2 Test Code:  CORR 

 
2.0 SUMMARY 
 

2.1 Solids- The sample is mixed with reagent water and then the pH is determined electrometrically using a 
combination electrode or a separate pH and reference electrode.  The pH meter is calibrated before 
analysis using a series of standard buffer solutions. 

 
2.2  Liquids- The sample is mixed and then pH is determined as above.  

 
3.0 METHOD DETECTION LIMIT 
 

3.1 Not applicable to this method   
 
4.0 DEFINITIONS 

 
4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 

analysis. 
 

4.2 CALIBRATION – the establishment of an analytical curve based on the measured characteristic of 
known standards.  

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 

 
4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.5 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.6 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.7 MATRIX DUPLICATE - a second aliquot of the same matrix as the original sample that is spiked in 

order to determine the precision of the method. 
 

4.8 SOIL - used herein synonymously with soil/sediment and sediment. 
 
5.0 HEALTH AND SAFETY 
 

3.1 The analyst should follow normal safety procedures as outlined in the Accutest Laboratories 
Chemical Hygiene Plan.  A labcoat and glasses should be worn for all labwork.  Appropriate gloves 
should be worn whenever samples are handled. 

 
6.0  COLLECTION, PRESERVATION, & HOLDING TIMES 
 

6.1 The sample should be stored at 40 C.  No preservatives should be added to samples to be analyzed for 
pH. 

 
6.2 All samples should be analyzed as soon as possible after sample collection.  

 
7.0 APPARATUS  AND MATERIALS 
 

7.1 pH meter with means for temperature compensation. 
 

7.2 pH electrode. 
 

7.3 Magnetic stir plate and stirring bars. 
 

7.4 Graduated plastic or glass beakers. 
 

7.5 Balance, capable of reading to one place past the decimal.  The calibration on the balance must be 
checked each day before use.   

 
8.0 STANDARDS & REAGENTS 
 

8.1 pH buffer solutions at pH 4, 7, and 10.  Buffer solutions are commercially available and can be 
purchased from a number of different vendors. 

 
8.2 pH buffer solutions at pH 2 and 12.  These buffers should be used when the samples are < 4 or > 

10.  These buffer solutions are also commercially available. 
 

8.3 Deionized water 
 

8.4 All chemicals listed are reagent grade unless otherwise specified.  Distilled, deionized water should be 
used whenever water is required.  All applicable standard/reagent preparation information, including 
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vendor, lot number and date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors 
may be utilized as necessary. 

 
9.0 INTERFERENCES 
 

9.1 High levels of sodium can cause interferences when pH levels are > 10.  The sodium error can be 
reduced by using a low-sodium-error electrode.  Strong acid solutions, with a true pH of < 1, may 
give incorrectly high pH measurements. 

 
9.2 Coatings of oily material or particulate matter can impair electrode response.  These coatings can 

usually be removed by gentle wiping or detergent washing.  An additional treatment with 1:10 
hydrochloric acid may be necessary to remove any remaining film. 

 
9.3 Temperature can also affect the final pH readings.  The pH meter should have temperature 

compensation, which will account for changes in the electrode output at various temperatures. 
 
10.0 PROCEDURE 
 

10.1 Below is the procedure to be followed for the analysis of soil (solid waste) and liquid samples for pH. 
 

10.1.1 Solids- Weigh out 20.0 g of each sample and add 20 mL of deionized water.  If the sample is 
hygroscopic (i.e. absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

 
10.1.2 Stir the sample on a stirring plate continuously for 5 minutes and then let the sample stand 

until the solids have settled to the bottom of the beaker (approximately 15 minutes to 1 hour).  
If the solids do not settle out, then the sample may be filtered or centrifuge before analysis. 
While the samples are settling, the pH meter should be calibrated.  

 
NOTE:  If the supernatant contains oil and water, then decant off the oily phase and measure 
the pH of the aqueous phase. 

 
10.1.3 Liquids - Let the sample stand in the bottle, to come to room temperature. Stir a 50 ml aliquot 

of sample, pH meter should be calibrated 
 

10.2 Calibration / Analysis  
 

10.2.1 Turn on the pH meter and allow it to warm up.  Gather all standards and allow them to 
come to approximately 23 to 27 deg. C. (Room Temp.). 

 
10.2.2 Following the manufacturer’s instructions, calibrate the meter using the 3 different buffer 

solutions that bracket the expected pH of the samples.  Normally pH 4, 7 and pH 10 buffer 
solutions are used. 

 
10.2.3 After the calibration is completed, read the buffer solutions.  Record the results of each 

analysis on the pH Calibration log book.  If the buffers are not within 0.05 pH units, then 
recalibrate the meter.  
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10.2.4 After the meter is calibrated, analyze the samples by placing the pH electrode in each 
sample and recording the pH value of the solution.  Make sure to rinse the electrode well 
with DI water between samples. Record sample pH and temperature. Repeat 
measurement on successive aliquots of sample until values differ by less than 0.10 pH 
units. At a minimum, read a bracketing buffer solution after every 10 samples.   If the buffer 
is not within these limits, then the meter should be recalibrated and the samples 
reanalyzed. 

 
10.2.5 Record both the pH value and the temperature for all buffer and sample measurements.  

Make sure to record the pH to 2 places past the decimal. 
 

10.2.6 If the pH results are in the range of 2 –12.5 then sample is non-corrosive.  If the pH is less 
than 2 or greater than 12.5, then the sample should be reported as corrosive.   

 
Note:  If the sample temperature does not differ by more than 2 deg C from the buffer solutions, 
then the measured pH does not have to be corrected for temperature compensation. 
 
Note:  A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is 
required for basic corrosivity checks if the samples are outside of the range of 4 to 10.   

 
10.2.7 The sample must be measured at 24 to 26ºC if the pH of the sample is above 12.0. 

 
10.3 Data Review 

 
10.3.1 The analyst conducts the primary review of all data.  This review begins with a check of all 

Instrument and method quality control and progresses through sample quality control 
concluding with a check to assure that the client’s requirements have been executed.  The 
analyst has the authority and responsibility to perform corrective action for any out-of-
control parameter of non-conformance. 

 
10.3.2 A secondary review is performed by department managers, and it includes review of the 

data produced by their department.  Manual calculations, QC criteria, and a comparison of 
the data package to client specified requirements are checked.  The department manager 
may reject data, initiate reanalysis, take additional corrective action, or reprocess data. 

 
10.3.3 The laboratory director performs a full tertiary review of the data package following its 

assembly.  This review includes an evaluation of QC data against acceptance criteria and 
a check of the data package contents to assure that all analytical requirements and 
specifications were executed. 

 
10.3.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all 

elements of the deliverable including the client’s specifications and requirements, analytical 
quality control, sample custody documentation and sample identification. 

 
11.0 QUALITY ASSURANCE 
 

11.1 At least 2 pH buffer solutions bracketing the range of the samples must be analyzed each time the 
meter is calibrated, or at a minimum of once per day each day that the meter is used. 
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11.2 A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is required for basic 
corrosivity checks if the samples are outside of the range of 4 to 10. 

 
11.3 One duplicate should be analyzed for every 20 samples, or one per batch, whichever is more frequent.  

This quality control point should be evaluated using Accutest's in house quality control limits. If no 
quality control limits are available, default limits of + 5 percent should be applied.  

 
12.0 DOCUMENTATION 
 

12.1 All analytical work should be documented in the corrosivity log book.  All reagent preparation 
information should be written in the reagent preparation log.  Lot numbers of purchased reagents 
should be recorded on the analytical worksheet.  The analyst should sign and date the worksheet. 

 
12.2  All calibration information must also be recorded in the pH calibration logs provided by each pH meter. 

 
12.3  The temperature of the samples and buffers must be recorded for each pH measurement.   
 

           12.4    All pH measurements should be recorded to 2 places past the decimal.   
 
13.0 DATA  REPORTING 
 

13.1 A results page including results, units, methodology, dates of extraction and analysis, and data 
qualifiers are reported.  Additional quality control data including duplicate RPDs may be reported 
upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 



SOP L-15 

Ignitability/Flashpoint
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
TITLE:  IGNITIBILITY/FLASHPOINT 
 
TEST METHOD REFERENCE: SW846 1020A Rev. 3 December, 1996, Chapter 7/ ASTM 3278-96 (2011) 
 
REVISED SECTIONS: Updated method reference, revised 8.4, removed section 16 
 
1.0 SCOPE & APPLICATION 
 

1.1 This method makes use of seta flash closed tester to determine the flash point of samples that have 
flash point between room temperature ( 77ºF) and 230ºF (110ºC).  The objective of the ignitability 
characteristic is to identify wastes that either present fire hazards under routine storage, disposal, 
and transportation or are capable of severely exacerbating a fire once started. 

 
1.2 Test Codes: IGN, FP 

 
1.3 Reporting Limits 

 
1.3.1 NA 

 
2.0 SUMMARY 
 

2.1 Sample is introduced directly into the tightly closed cup.  The temperature of the cup is sequentially 
increased and the test flame being applied at (9°F) intervals until a flash is observed. A true 
determination is then made using a fresh sample aliquot, starting the test at temperature of the last 
interval before the flash point of the material and making tests at increasing (1°F) intervals. 

 
3.0 METHOD DETECTION LIMIT 
 

3.1 NA 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 

containers and identified by a unique sample number. 
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4.4 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 

analysis. 
 

4.5 INSTRUMENT CHECK STANDARD – a solution of known flashpoint that can be used to verify that 
the instrument is functioning properly. 

 
4.6 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations:  sample analysis or extraction, percent 
moisture, MS/MSD, etc. 

 
4.7 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

 
4.8 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the 

relative percent difference is based on the mean of the two values, and is reported as an absolute 
value, i.e., always expressed as a positive number or zero. 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety 
Handbook and Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. 

 
5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 

determined; however, each chemical should be treated as a potential health hazard.  Exposure to 
these reagents should be reduced to the lowest possible level.  

 
6.0  COLLECTION, PRESEVATION, AND HOLDING TIME 
 

6.1 Both soils and liquids should be kept under refrigeration at 4ºC ± 2°C until analysis. 
 
7.0 APPARATUS & MATERIALS 
 

7.1 Equipment 
 

7.1.1 Setaflash; ERDCO model 01SF 
 

7.1.1.1 A copy of maintenance guide of the manual is attached to this SOP.  All 
maintenance actions must be done under the supervision of laboratory manager or 
supervisor. 

 
7.1.1.2 The instrument thermometer must be calibrated annually by manufacturer. 

 
7.1.2 Butane fuel, refill container 
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7.1.3 Aluminum Cooling Block 
 

7.1.4 Barometer 
 

7.1.5 Graduated pipette 
 
8.0 STANDARDS & REAGENTS 
 

8.1 p-Xylene 
 

8.2 n-Butanol 
 

8.3 Mixture of ice and water  
 

8.4 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Supelco, Chemservices, Ultra, and ERA.   Additional vendors 
may be utilized as necessary.  

 
9.0 INTERFERENCES 
 

9.1 NA 
 
10.0 PROCEDURE 
 

10.1 Preliminary Test    To prepare for the test, place the setaflash under a hood with the exhaust fan off.  
Make sure to remove all sources of ignition away from the instrument.  Unlock the lid/shutter.  
Thoroughly clean sample well (cup), lid/shutter and rubber gasket.  Inspect the rubber gas tubing for 
any damages resulting in a gas leak. 

 
10.2 Remove the instrument recharge valve cover by turning counter clockwise.  Fill the              

instrument with butane gas by pressing the refill container nozzle firmly into gas charging valve.  
Spray back indicates that filling is complete.  Replace recharge valve cover and ventilate the area 
allowing excess fuel to evaporate by turning on the exhaust for 1 minute. 

 
10.3 Plug in the power cord (make sure the power switch on instrument is set at off position).   Turn the 

temperature dial fully clockwise causing the indicator to glow. 
 

10.4 Place 2 ml of sample (liquids) or enough to cover the bottom of sample cup with a thin layer of 
sample (solids) and close the lid tightly. 

 
10.5 Open the integral gas tank on/off valve and light pilot/test flame.  Adjust the gas regulator   gear for 

proper pilot/test flame size.  The pilot flame is to be at a minimum size to automatically relight test 
flame.  Adjust test flame size with the pinch valve to match the 0.157 inch (4 mm) diameter gauge 
ring on the lid and shutter. 
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10.6 Turn on the instrument primary power switch.  Slowly and uniformly open and close slide completely 

over a period of 2½ seconds while watching for a flash every (9°F). 
 

10.7 The material has flashed if a comparatively large blue flame appears and propagates over the 
surface of the sample.  Sporadically, when near the actual flash point temperature, application of 
the test flame may give rise to a blue halo (circular band); this should be ignored.  It is at a 
temperature below the actual flash point. 

 
10.8 Record the temperature of flash point and close the integral gas tank on/off valve.  Set the power 

switch to off. 
 
NOTE: 
                      Always continue the test 9ºF beyond the flash point to ensure the actual                   
                      flash point temperature. Once a sample has flashed, the test is terminated       
                      and a fresh sample must be used for each successive test.  To prepare for     
                      the next test, unlock the lid and shutter.  Clean the cup with paper tissues        
                      and clean the lid and shutter. 
 
NOTE: 
                     It is important to control the rate of heating because of the low thermal                       
                     conductivity of certain materials.  For samples with low flash points, heating  
                     rate should be slower.  This allows the vapor above the test sample and the      
                     test sample itself to be at about the same temperature of the sample cup.  (e.g., p- 
                     xylene check standard) 
 
10.9 If the material does not flash, repeat the test with a fresh aliquot one more time and             
             record. If a flash is observed, follow section 10.10. 
 
10.10 After establishing the approximate flash point and using a temperature (9°F)   
             lower than the temperature observed in preliminary  step, repeat the test with a fresh                      
             aliquot. Increase the temperature at a rate of every (1°F) within 1 minute and  
             test for flash at those intervals. Record and repeat the test one more time or until the           
             replicate determinations are not more than ( 2°F) apart. Report the mean of   
             the duplicate determination to the nearest (1°F). 
 
10.11 Determine the corrected flash point with the barometric pressure. Correct flash point temperature by 

means of the following equation:  
 
               Corrected Flash point = F + 0.42 (101.3 – P)  
 

  Where: 
 
  F= Observed Flash Point Deg F 

                                        P= Ambient Barometric Pressure 
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10.12      If a sample yields a positive result for flashpoint an additional test is performed to determine if the     
              sample can sustain a flame in open air. 
 

10.12.1 A small aliquot of the sample is placed on a piece of aluminum foil.  A flame is applied to the 
sample, and the sustained flame or lack of a sustained flame is recorded in the run log (in 
comment section).  

 
11.0 DATA REVIEW 
 

11.1 The analyst conducts the primary review of all data.  This review begins with a check of all 
Instrument and method quality control and progresses through sample quality control concluding 
with a check to assure that the client’s requirements have been executed.  The analyst has the 
authority and responsibility to perform corrective action for any out-of-control parameter of non-
conformance. 

 
11.2 A secondary review is performed by department managers, and it includes review of the data 

produced by their department.  Manual calculations, QC criteria, and a comparison of the data 
package to client specified requirements are checked.  The department manager may reject data, 
initiate reanalysis, take additional corrective action, or reprocess data. 

 
11.3 The laboratory director performs a full tertiary review of the data package following its assembly.  

This review includes an evaluation of QC data against acceptance criteria and a check of the data 
package contents to assure that all analytical requirements and specifications were executed. 

 
11.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample 
custody documentation and sample identification 

 
12.0 QUALITY ASSURANCE 
 

12.1 P-Xylene check standard.  A sample of p-Xylene must be analyzed in duplicate for every batch of 
20 samples or on each analysis day, whichever is more frequent.  The true value for p-Xylene is 
81°F and the acceptable range is from 79°F to 83°F.  If the p-xylene flash point is not in this range, 
do not proceed with the analysis of any samples.  Check with laboratory supervisor for further 
instructions. An additional reference standard, n-butanol may be used to check the accuracy. The 
accepted range for flash point for n-Butanol is 98 deg F +/- 1.5 Deg F. 

 
12.2 Duplicate.  A duplicate must be analyzed for every batch of 20 samples.  The acceptance limit is 20 

RPD.   If the duplicate results exceed 20 RPD non-homogeneity is assumed.  
 

12.3 Method blank.  Analyze an aliquot of DI water for liquid samples, and sand for soils.  No flash 
should be observed.  If a flash is observed the cup may need to be cleaned.  No samples may be 
analyzed until a satisfactory method blank is observed.  

 
12.4 All flash point results must be corrected for barometric pressure. 

 
12.5 Samples that flash at ambient temperature are reported as <77°F. 
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12.6 The Setaflash thermometer is calibrated annually by the manufacturer.  QA maintains the calibration 

documentation.  
 

12.7  A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an 
annual basis (continued demonstration of capability – a successful PT result may be used in place 
of a P&A for continued DOC), and if any significant changes have been made to the instrument.  In 
general, 4 replicates are analyzed using the same procedures and conditions for sample analysis.  
The standard deviation of the 4 replicate percent recoveries are compared to either ±20 or to in-
house limits once established.  If standard deviation criteria are not met, corrective action must be 
taken to bring the system back into control. 

 
13.0 DOCUMENTATION 
 

13.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.  
Each instrument will have a separate logbook. 

 
13.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.  

 
13.3 The instrument Maintenance logbook must be completed when any type of maintenance is 

performed on the instrument.  Each instrument will have a separate log. 
 
14.0 REPORTING 
 

14.1 A results page including results units, methodology, dates of analysis, and any data qualifiers are 
reported.  Additional quality control data including duplicate results may be reported upon request of 
the client. 

 
14.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
14.3 Data may be submitted to the client as a PDF (e-hardcopy).  

 
14.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

15.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All safety 
practices designed to limit the escape of vapors, liquids, or solids to the environment must be 
followed.  All method users must be familiar with the waste management practices described in 
section 15.2 

 
15.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 
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15.2.1 Non-hazardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
15.2.6 Non-hazardous solid wastes 
15.2.7 Microbiological wastes 

 
16.0 ADDITIONAL REFERENCES 
 

16.1 None 



SOP L-16 

Percent Solids
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Lab Manager:  Brad Madadian 

 
QA Officer: Robert Treggiari 

 
TITLE:    PERCENT SOLIDS 
 
TEST METHOD: SM 2540B Modified 
 
REVISED SECTIONS:  Test method reference 
 
1.0 SCOPE AND APPLICATION 
 
              1.1   This procedure is applicable to solid matrix samples to be used for other testing which requires the use of a 

dry weight.  
 
1.2    Test code: %Sol 
 

2.0 SUMMARY  
 

2.1 A well mixed homogeneous aliquot of the sample is quantitatively transferred to a pre-weighed crucible dish 
and dried at 103 - 105°C. The cycle of drying is repeated until a constant weight is obtained. Percent solids 
are then calculated using the dry weight of the sample divided by the total weight of the sample, multiplied by 
100. 

 
3.0     METHOD REPORTING LIMIT 
 

3.1 Not applicable. 
 

4.0 DEFINITION 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or analysis. 
 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing procedures 

being employed and which are processed as a unit. For QC purposes, if the number of samples in a group is 
greater than 20 (or 10 for certain methods), then each group of 20 samples (or 10 samples for certain 
methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the environmental 

source of the sample.  Contamination may stem from other samples, sampling equipment, while in transit, from 
laboratory reagents, laboratory environment, or analytical instruments. 

 
4.4 DRY WEIGHT – the weight of a sample based on percent solids.  The weight after drying.  See Percent 

Moisture. 
 

4.5 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers and 
identified by a unique sample number. 

 
4.6 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight (soil/sediment) to 

perform any of the required operations:  sample analysis or extraction, percent moisture, MS/MSD, etc. 
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4.7 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its analysis. 
 

4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the purpose of this 
SOP, a sample matrix is  soil or sediment.  Matrix is not synonymous with phase (liquid or solid). 

 
4.9 MATRIX DUPLICATE - a second aliquot of the original sample prepared and analyzed in order to determine 

the reproducibility of the method. 
 

4.10 PERCENT DIFFERENCE (%D) - To compare two values, the percent difference indicates both the direction 
and the magnitude of the comparison, i.e., the percent difference may be either negative, positive, or zero. 

 
4.11 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made by drying 

an aliquot of the sample at 105 °C.  The percent moisture determined in this manner also includes 
contributions from all compounds that may volatilize at or below 105 °C, including water.  Percent moisture 
may be determined from decanted samples and from samples that are not decanted. 

 
5.0 HEALTH AND SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Employee Safety Handbook and 
Chemical Hygiene Plan.  Safety glasses, gloves, and lab coats must be worn.  All samples, solutions, and 
extracts must be treated as unknown and potentially hazardous. 

 
5.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely determined; 

however, each chemical should be treated as a potential health hazard.  Exposure to these reagents should be 
reduced to the lowest possible level.  

 
6.0       COLLECTION, PRESERVATION & HOLDING TIMES 
 

6.1 The sample must be stored at 4° C ± 2°C. 
 
6.2  All samples must be prepared and analyzed within 28 days from the time sampled. 
 

7.0      APPARATUS 
 

7.1 Crucible. 
7.2 Spatula 
7.3 Balance 
7.4 Drying oven or microwave oven 
7.5 Desiccator with activated desiccant. 
 

8.0      REAGENTS 
 

8.1 Not applicable. 
 
9.0       INTERFERENCES 
 

9.1 Non- Representative particulate such as leaves, sticks, and lumps of fecal matter should be excluded from the 
sample.  Floating oil and grease, if present, consult the laboratory manager or supervisor for client specific 
instructions. 

 
10.0 PROCEDURE 
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     Below is a step-by-step procedure for the analysis of soil samples for percent solids. For certain sample types,           
     such as wood chips, follow step 10.13. An excel application or manual procedure can be used for this test. 

 
              10.1 Dry crucible at 103 – 105° C for 1 hour.  Allow to cool in desiccator for approximately 90-120 minutes 

(room temp.). 
 
 10.2 Tare a properly calibrated balance, capable of weighing to 0.1 mg, to zero.  Do not tare with the crucible on 

the balance pan. 
 
 10.3 Weigh crucible and record weight (A) on the report sheet.  Also record the alpha numeric crucible 

identification. 
 
 10.4 Using a spatula, homogenize the sample and add approximately 5-20 gm of representative soil to be 

analyzed, depending on apparent water content (15 g nominal) to the crucible.  The sample weight taken 
should be based on the apparent H2O content of the sample. 

 
 10.5 Document total weight (B) on data sheet, along with the sample identification in the appropriate columns. 
 
 10.6 Dry sample in oven at 104° + 1° C for 1 hour, or in microwave oven for 30 min. on high setting.  Do not put 

organic or metallic solids in microwave.  Do not leave samples unattended during this period - check 
periodically.  Samples with a high moisture content may require a longer drying period. 

 
 10.7 Remove from oven and cool in a desiccator for approximately 90 minutes (room temperature). 
 
 10.8 After the sample has cooled, reweigh and record the volume for total wt., dry. 
 
 10.9 Return all samples to the oven for 15 minutes at 104° + 1° Deg. C, or the microwave oven for 5 minutes.  

Remove and cool to room temperature in a desiccator. 
 
 10.10 Reweigh the samples and record the weights on the worksheet in the column labeled Redry (1). 
 
 10.11 If the weight of the sample and crucible does not agree within 0.1 gram, repeat steps 10.9 through 10.11 

until successive weighing differ by less than 0.1 gram.  Record the weight in Redry (2). 
 
 10.12 Enter the Tare Wt. , Total Wt. Of sample (wet) and crucible, Final redry Wt. of sample and crucible in the 

LIMS. All the calculation will be performed using the following equation:  
                            
  10.12.1      Calculations:      (B) - (A) =  gm of soil (wet)  
 
  10.12.2                                (C) - (A) = gm of soil (dry)  
 
  10.12.3   gm of soil dry  
    --------------  X 100 = Percent solid  
    gm of soil wet  
 
  where A = Tare wt. of crucible 
   B = Total wt. of sample (wet) and crucible 
   C = Final redry wt. of sample and crucible 
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10.13 Percent solid determination of wood chips- Weigh,  5 to 10 gram of sample and spread in a pre weighed      
dish. Place in desiccator for 24 hours. After 24 hours, remove the dish from the desiccator, and weigh. 
Record the weight. Place the dish back in desiccator for 4 hours. After4 hours, remove the dish and re- 
weigh. If the weight of the sample and the dish does not agree within 0.1 gram, repeat the drying cycle for 
another 4 hours or until its within the range.     

 
11.0        QUALITY ASSURANCE 

 
11.1 Below is a summary of the quality control requirements for this method. Make sure to check with       
            laboratory supervisor or manager for any additional client specific quality control requirements. 

 
11.2 Matrix Duplicate. The laboratory must prepare a duplicate sample for a minimum of 1 in 20 samples. The 

relative percent difference (rpd) between the duplicate sample and the original should be assessed. The 
Duplicate RPD should be calculated as shown below 

 
                                                             (Original Sample Result – Duplicate Result) x 100      = % RPD  
                                                             (Original Sample Result + Duplicate Result) x 0.5 
                                      
                        The Duplicate RPD should be assessed using in house limits. Until these limits can be generated, then   
                        the default limit of 20 percent RPD should be applied. If a duplicate RPD is out of control, then the  
                        results should be flagged with the appropriate footnote. If the sample and the duplicate are less than 5  
                        times the reporting limits and are within  a range of + the reporting limit, then the duplicate is considered  
                        to be in control.   
  

11.3 A Precision and accuracy (P&A) study is performed as an initial determination of capability, on an annual 
basis (continued demonstration of capability – a successful PT result may be used in place of a P&A for 
continued DOC), and if any significant changes have been made to the instrument.  In general, 4 replicates 
are analyzed using the same procedures and conditions for sample analysis.  The standard deviation is 
compared to the control limit of 20.  If standard deviation criteria are not met, corrective action must be 
taken to bring the system back into control. The P&A study replicates must be prepared from a source 
independent from the calibration standards (as applicable). 

 
11.4 Quality Control data is generated (control charts) and reviewed on an annual basis by Quality Assurance 

(matrix duplicate RPDs). 
 
                                                      
12.0 DOCUMENTATION 
 

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed daily.   
 

12.2 The following must be documented in the percent solids log book. 
 

12.2.1 The method was used. 
 
12.2.2 The sample ID, including sample duplicate as necessary. 

 
12.2.3 Any comments or observations concerning the sample that may influence the analytical 

procedure. 
 

12.2.4 Any corrections to laboratory data must be done using a single line through the error.  The initials 
of the person and date of corrections must appear next to the correction. 
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12.3 All laboratory logbooks must be routinely reviewed and initialed or signed by the lab manager. 
 
13.0     DATA REVIEW 

 
13.1   The analyst conducts the primary review of all data. This review begins with a check of all method    
          quality control and progresses through sample quality control concluding with a check to assure that   
           the client’s requirements have been executed. 
 
13.2 A secondary review is performed by department managers, and it includes review of the data produced   
          by their department. Manual calculations, QC criteria, and a comparison of the data package to client   
          specified requirements are checked. The department manger may reject data, initiate reanalysis, take  
          additional corrective action, or process data. 
 
13.3 The laboratory director performs a full tertiary review of the data package following its assembly.  This review 

includes an evaluation of QC data against acceptance criteria and a check of the data package contents to 
assure that all analytical requirements and specifications were executed. 

 
13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the 

deliverable including the client’s specifications and requirements, analytical quality control, sample custody 
documentation and sample identification 

 
 
13.0 DATA REPORTING 

 
13.1 A results page including positive results and/or RLs for all target compounds, units, methodology, dates of 

analysis, and data qualifiers are reported.  Additional quality control data including matrix duplicate RPDs 
may be reported upon request of the client. 

 
13.2 Data may be submitted to the client in a specified electronic format (EDD). 

 
13.3 Data may be submitted to the client electronically as a PDF (e-hardcopy). 
 
13.4 Once the data is approved by the laboratory manager, it may be accessed by clients via LabLink™. 

 
13.5 Procedures for handling out-of-control or unacceptable data. 

 
13.5.1 If quality control data does not meet criteria the non-conformance must be discussed in a case 

narrative and footnoted on the applicable quality control report summary. 
 
13.5.2 If sample acceptance criteria (e.g., preservation, holding time, or sample integrity) criteria is not 

met and the samples are analyzed the result page must be footnoted with this information, and 
the non-conformance must be discussed in a case narrative or other suitable communication 
(telephone conversation log or email).  Client notification documentation should be included with 
the data (telephone conversation log, fax, or email). 

 
14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the creation 
and/or escape of wastes of hazardous materials to the environment.  The amounts of standards, reagents, 
and solvents must be limited to the amounts specified in this SOP.  All safety practices designed to limit 
the escape of vapors, liquids, or solids to the environment must be followed.  All method users must be 
familiar with the waste management practices described in section 14.2 
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14.2 Waste Management.  Individuals performing this method must follow established waste management 

procedures as described in the Sample and Waste Disposal SOP.  This document describes the proper 
disposal of all waste materials generated during the testing of samples as follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 
14.2.7 Microbiological wastes 

 
14.0 ADDITIONAL REFERENCES 

 
14.1 None. 

 
 



SOP L-17 

TCLP-Volatile Extraction
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Lab Manager:     Brad Madadian    

 
QA Manager:  Robert Treggiari 

 
TITLE: TCLP -VOLATILE Extraction 
 
REFERENCES: SW846 1311 Rev. 0, July, 1992 
 
REVISED SECTIONS:  Removed 10.3.4; 11.1 
 
1.0 SCOPE & APPLICATION 
 

1.1 The Toxicity Characteristic Leaching Procedure (TCLP) utilizes a zero-headspace extraction device to 
evaluate the presence and mobility of volatile organics for waste characterization. Applicable matrices 
include soil and solid and liquid waste.   

 
2.0 SUMMARY 
 

2.1 For liquid wastes containing less than 0.5 % solids, the sample is filtered through zero-headspace 
device and the filtrate is defined as the TCLP leachate. 

 
2.2 For solid samples, the solid portion of the sample is extracted by adding extraction fluid equal 20 

times the weight of the sample in a zero-headspace device and rotating the sample for 18 hours at 
30 rpm. After leaching, the sample is filtered through the zero headspace device and the filtrate is 
analyzed. 

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 Not applicable.  See determinative method. 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.5 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 

includes rinsates and equipment blanks, etc. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.8 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment, solid or liquid waste. Matrix is not 
synonymous with phase (solid). 

 
4.9 MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.10 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 

entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.11 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest. Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system). 

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan and Employee Safety Manual.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. In addition, 
all acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids 
contact any part of the body, flush with water and contact the supervisor.   

 
6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 
             The samples are stored at 4 deg C prior to extraction. All volatile extractions must be performed within 14 

days of sampling.  Analysis of the leachate must occur within 14 days of extraction. 
 
7.0 APPARATUS AND MATERIALS 
 
              7.1 Zero Headspace Extractor - Analytical Testing and Consulting Services, or equivalent. 
 7.2 Rotary Agitation Device - Analytical Testing and Consulting Services or equivalent. 
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 7.3 Filter Holder - Millipore Corp., YT 30142HW; 142 mm. 
 7.4 Filter Media - Whatman GF/F: 90 mm,0.7 u.            

7.5       Tedlar bags. 
 7.6 Glass, gas-tight syringes. 
 7.7 40 ml volatile vials 
 7.8 pH meter, reading + 0.05 pH units. 

7.9 Laboratory balance, reading + 0.01 grams. 
7.10 Thermometer, calibrated against an NIST traceable thermometer. To record the room temperature. 
7.11 Timer. To monitor the rotation rate of the agitation apparatus 

 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

  
 
  CAUTION!! PERFORM UNDER A HOOD!  IRRITATING VAPORS!  ALWAYS ADD ACIDS 

TO WATER. 
 
         8.2     Sodium Hydroxide, 1N; Dissolve 40.0 grams of NaOH in 500 ml DI water in a 1 liter flask and cool.Dilute          
                    to volume and mix. 
 
  CAUTION!! SOLUTION WILL BECOME WARM! 
 
        8.3    Glacial Acetic Acid, Reagent Grade 
 

8.4 Extraction Fluid #1; Add 5.7 ml of glacial acetic acid to 500 ml of DI water in a 1 liter flask.  Add 64.3 ml of    
         1N sodium hydroxide, and dilute to 1 liter.  The pH of this solution should be 4.93 + 0.05. 

   
 
                      NOTE: All pH measurements must be recorded to two places after the decimal point.              
 
9.0   INTERFERENCES 
 
          9.1 Refer to the individual methods for the analytes of interest for discussion of interferences. 

 
 

10.0 PROCEDURE - PRELIMINARY EVALUATION, PERCENT SOLIDS, PARTICLE SIZE 
 
 
10.1 If the waste will obviously yield no liquid when subjected to pressure filtration, proceed to Section 10.3.2. 
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10.2 If the waste is a liquid or multiphasic, proceed as follows, using the pressure filtration device. 
 
  10.2.1  Pre-weigh the filter and container that will receive the filtrate.  Document all 

weights on the leachate form. 
 
  10.2.2  Assemble the filtering apparatus as per the manufacturer's instructions. 
 
  10.2.3  Weigh a 100 gram subsample of the waste and record the weight.  If a 100 gram 

aliquot is not available, inform the department manager. 
 
  10.2.4  Quantitatively transfer the subsample to the filtering apparatus.  Slurries may be 

allowed to settle and the liquid portion filtered prior to transferring the solid portion 
of the waste.  If filtration of the waste at 4°C reduces the amount of expressed 
liquid over what would be expressed at room temperature, then allow the sample 
to warm up to room temperature in the device before filtration. 

 
   NOTE:  If waste material has adhered to the sample container, obtain the weight 

of this residue and subtract from the total weight of the waste.  See 
Section 10.2.7. 

 
  10.2.5  Complete the assembly of the filtration device, and gradually apply pressure until 

fluid is expelled or 10 psig is obtained.  If no fluid is expelled, gradually increase 
the pressure in 10 psi increments to a maximum of 50 psig.  If no fluid is expelled 
in any 2 minute period, stop the filtration.  Shut off the pressurizing gas and vent 
the filtration system using the side port. 

 
    CAUTION:         PERFORM IN HOOD!  VAPORS! 
 
    CAUTION: DO NOT REMOVE FLANGE CLAMPS WHILE SYSTEM IS 

PRESSURIZED!  SERIOUS INJURY MAY RESULT! 
 
                                                      NOTE: INSTANTANEOUS APPLICATION OF HIGH PRESSURE CAN 

DEGRADE THE GLASS FIBER FILTER AND MAY CAUSE 
PREMATURE PLUGGING. 

 
  10.2.6  The material in the filtration apparatus is defined as the solid phase. 
 
   NOTE Some high viscosity liquids (oils, paints) will not filter under these circumstances. 

The material remaining within the filtration device is defined as the solid phase. 
 
  10.2.7  Determine the percent solids as follows: 
 
       WT - WA - WF+C + WC 
    %SOL  =     __________________________________     x 100 
        WT - WA 
 
   Where:   WT= Total weight of waste (10.2.4). 
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     WA= Weight of waste adhered to container (10.2.4) 
     WF+C= Weight of filtrate and container. 
     WC= Weight of filtrate container. 
 
  10.2.8  Remove the solid portion of the waste sample and the filter from the filtration 

apparatus, and dry at 100 deg C + 20 until two successive readings yield the 
same value within + 1%.  Record the final weight. 

 
  10.2.9  Calculate the % dry solids as follows: 
 
    Wt(dry waste + filter) - tare Wt of filter x100 
      initial Wt of waste 
 
  10.2.10              If the sample contains <0.50% dry solids, the filtrate is defined as the sample 

leachate.  Proceed to Section 10.3.1. 
 

10.2.11               Determination of Particle Size: 
 

Using the solid portion of the sample, evaluate the solid for particle size.  If the 
solid portion of sample has a surface area per gram of material equal to or greater 
than 3.1 cm2 or is smaller than 1 cm in its narrowest dimension (ie, is capable of 
passing through a 9.5 mm or 0.375 inch standard sieve), then the waste does not 
require particle size 0.reduction.  If the surface area is smaller or the particle size 
larger than described above, prepare the solid portion of the waste for extraction 
by crushing, cutting, or grinding the waste to a surface area or particle size as 
described above. 

 
                 NOTE:  If particle size reduction is necessary, exposure of the waste to the 

atmosphere should be minimized to avoid loss of volatiles. 
 
10.3 Zero Headspace Extraction 
 
 

 NOTE:  Prior to extraction, inspect the O rings and the screens closely  for 
any sign of deterioration, and leaks. If the ZHE contains a built-in pressure 
gauge, pressurize the device to 50 psi, allow to stand for 1 hour and recheck 
the pressure. If device does not have a built in gauge, pressurize the device 
to 50 psi, and submerge it in water, and check for any signs of bubbles  
escaping from the fittings. Measure the rotation rate of the agitator (30+2                  
rpm). 

 
10.3.1 If the waste contains less than 0.50% dry solids, charge the zero headspace extractor   
             (ZHE) with 200 ml of the sample, insert the filter and supports, and seal the vessel.  Raise    
             the piston to remove any headspace present.  Attach a 50 ml glass gas tight syringe to the  
             ZHE, and raise the piston to expel approximately 45 ml of filtrate.  Transfer the filtrate to a  
            40 ml VOA vial with a minimum of agitation, and seal the vial.  Repeat the sampling to         
            obtain two or three vials of filtrate.  Store at 4deg C until analysis. 
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  10.3.2  If the waste is 100% solid, weigh a 10 gram subsample and quickly transfer to the 

ZHE.  Install the filter and supports, and seal the vessel.  Measure a 200 ml aliquot 
(20 X sample aliquot wt) of extraction fluid into the reservoir, and attach transfer 
line to the ZHE.  Fill the ZHE by retracting the piston with the inlet valve open. 

 
    When the fluid has been transferred, remove the inlet line and raise the piston to 

expel any headspace.  Close the valve and rotate the ZHE 2-3 times.  Open the 
valve and expel any residual headspace.  Stop at the first sign  of liquid expulsion.  
Pressurize the ZHE to 5-10 psi, using the torque wrench supplied to bleed out any 
head space.  This bleeding must be done quickly and stopped at the first sign of 
liquid from the valve.  Repressurize the ZHE to 5-10 psi and proceed to section 
10.3.4. 

 
  10.3.3  If the waste is biphasic, charge the ZHE with enough sample to obtain 10 grams of 

solid,  
    According to the formula: 
             10 
        W =   _______________ 
          % Solids 
 
   Where:   W = grams of sample 
     % Solids = decimal percent solids (10.2.9) 
 
    Install the filter and supports, and seal the unit.  Pressurize the ZHE by raising the 

piston and expelling any head space.  Attach a 50 ml syringe to the ZHE and 
continue to apply gentle pressure of 1-10 psi to force the liquid phase out of ZHE 
and into the syringe.  If no fluid is expelled in any 2 minute interval, slowly increase 
the pressure in 10 psi increments to a maximum of 50 psi.  Transfer the liquid to 
40 ml VOA vials for storage at 4�C until analysis.  Charge the ZHE with extraction 
fluid equivalent to 20 times the sample dry weight, and pressurize the ZHE at 5-10 
psi with the torque wrench provided. 

 
10.3.4 Turn on the rotary agitator, make sure the rotation rate is 30+2 rpm and allow the 

extraction to proceed for 18 + 2 hours. Maintain a temperature of 23+2 Deg C during 
agitation. 

 
10.3.5 At the end of the extraction period, combine any miscible free liquid with the leachate by 

filling the syringe and returning the liquid to the zero headspace extractor.  Turn on the 
tumbler and allow the phases to mix for approximately 15 minutes.  Transfer 3 aliquots of 
the leachate to 40 ml VOA vials, and store at 4 deg C until analysis. 

 
    If a compatible liquid was obtained in section 10.3.3, transfer the liquid into ZHE 

by syringe and rotate the agitation device for 15 to 30 minutes so two liquids are 
completely mixed.  Attach the syringe to ZHE, open the valve and remove three 
50 ml aliquots of the leachate.  Store at 4 Deg C until analysis. 
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    If the sample has two immiscible liquids, both liquids are submitted for analysis.  

The results are combined mathematically after analysis according to the formula: 
 
        V1C1+V2C2 
                                   Concentration =    _______________ 
                             V1+V2 
 
    Where:   V1= Volume of first phase (liters) 
      C1= Concentration of analyte, ug/l, in first phase. 
      V2= Volume of second phase (liters) 
      C2= Concentration of analyte, ug/l, in second phase 
 
  10.3.6  Open the ZHE and remove the remaining leachate and sample.  Remove the 

piston and clean the vessel with hot soapy water, rinse with deionized water and 
dry in an oven at 110�C.  (Do not bake O-rings).   

 
11.0 QUALITY CONTROL 
 

11.1 All quality control measures described in the appropriate analytical methods shall be followed. 
 
12.0 DOCUMENTATION 
 

12.1 Document all information in the TCLP log book.  This information must include start time, end time, 
temperature, and reagent lot # for all solutions, PH, Filter paper lot #, as well as sample ID, volume 
and all preliminary evaluations.  Note any unusual sample characteristics in the comment section. 
Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments 
and edits MUST BE clearly documented and initialed.  Log book entries are reviewed by the lab 
manager. 

 
12.2 Record the extraction vessel number on the form. 

 
12.3 For every 20 extractions performed in an extraction vessel, a method blank must be performed 

using that vessel.  A blank must be performed with each extraction set.  For each matrix type 
extracted, (soil, water, sludge, etc.) a leachate spike must be performed.  Various unique matrices 
may require their own leachate spikes. A leachate spike must be performed for every 20 samples 
of a specific matrix. Refer to the determinative method for more specific quality control information. 

 
12.4 Update the samples in the LIMS, and assign a GP # for leachate blank and the leachate spike. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction.  
 

12.6 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 
manager. 

 
13.0 DATA REVIEW AND REPORTI NG 
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13.1 The leachate logbook is reviewed by the lab manager on a daily basis. 
   
13.2 A copy of the leachate logbook is included in CLP-like packages. 

 
14.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 
 
 
 
 
15.0 ANNUAL REVIEW 
 
 

15.1 Reviewed by: ____________________________________ Date: _________________ 
 

15.2 Reviewed by: ____________________________________ Date: _________________ 
 

15.3 Reviewed by: ____________________________________ Date: _________________ 
 

15.4 Reviewed by: ____________________________________ Date: _________________ 
 

15.5 Reviewed by: ____________________________________ Date: _________________ 
 

 
 



SOP L-18 

TCLP-Semivolatiles/Metals 
Extraction
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Lab Manager:     Brad Madadian    

 
QA Officer:  Robert Treggiari 

 
 

TITLE: TCLP - SEMIVOLATILES/METALS EXTRACTION 
 
REFERENCES: SW846 1311 Rev. 0, July, 1992 
 
REVISED SECTIONS:  Removed section 10.4.4 
 
1.0 SCOPE & APPLICATION 
 

1.1 The Toxicity Characteristic Leaching Procedure (TCLP) utilizes an extraction bottle and rotary agitation 
device to evaluate the presence and mobility of semi-volatile organics and metals.  Applicable matrices 
include soil and solid and liquid waste.   

 
2.0 SUMMARY 
 

2.1 For liquid wastes containing less than 0.5 % solids, the sample is filtered through TCLP filter paper 
(0.6 to 0.8 um glass fiber filter), and the filtrate is defined as the TCLP leachate. 

 
2.2 For solid samples, the solid portion of the sample is extracted by adding extraction fluid equal 20 

times the weight of the sample and rotating the sample for 18 hours at 30 rpm. The extraction fluid 
used is based on the alkalinity of the solid portion of the sample. After leaching, the sample is 
filtered through TCLP filter paper and the filtrate is analyzed for either organics or metals analytes. 

 
3.0 METHOD DETECTION AND REPORTING LIMIT 
 

3.1 Not applicable (see determinative method). 
 
4.0 DEFINITIONS 
 

4.1 ALIQUOT - a measured portion of a sample, or solution, taken for sample preparation and/or 
analysis. 

 
4.2 BATCH – A group of samples which behave similarly with respect to the sampling or the testing 

procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20 (or 10 for certain methods), then each group of 20 samples 
(or 10 samples for certain methods) or less will all be handled as a separate batch. 

 
4.3 CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample.  Contamination may stem from other samples, sampling 
equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 
instruments. 
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4.4 FIELD SAMPLE - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 

 
4.5 FIELD BLANK – this is any sample that is submitted from the field and is identified as a blank.  This 

includes rinsates and equipment blanks, etc. 
 

4.6 HOLDING TIME – the elapsed time expressed in days from the date of sampling until the date of its 
analysis. 

 
4.7 INTERFERENTS – substances which affect the analysis for the element of interest. 

 
4.8 INSUFFICIENT QUANTITY - when there is not enough volume (water sample) to perform any of the 

required operations:  sample analysis or extraction, MS/MSD, etc. 
 

4.9 MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either soil or sediment. Matrix is not synonymous with 
phase (solid). 

 
4.10 MATRIX EFFECT -  in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which it contacts.  This is particularly pronounced for clay particles which may 
adsorb chemicals and catalyze reactions.  Matrix effects may prevent extraction of target analytes, 
and may affect surrogate recoveries.  In addition, non-target analytes may be extracted from the 
matrix causing interferences. 

 
4.11 MATRIX SPIKE - aliquot of a matrix (soil/sediment) fortified (spiked) with known quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. 

 
4.12 MATRIX DUPLICATE - a second aliquot of the original sample that is analyzed in order to 

determine the precision of the method. 
 

4.13 METHOD BLANK - an analytical control consisting of all reagents that is carried throughout the 
entire analytical procedure.  The method blank is used to define the level of laboratory, background, 
and reagent contamination. 

 
4.14 REAGENT WATER - water in which an interferant is not observed at or above the minimum 

quantitation limit of the parameters of interest.  Accutest uses deionized water (municipal water 
which passes through Accutest’s DI treatment system).  

 
5.0 HEALTH & SAFETY 
 

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene 
Plan and Employee Safety Manual.  Safety glasses, gloves, and lab coats must be worn.  All 
samples, solutions, and extracts must be treated as unknown and potentially hazardous. In addition, 
all acids are corrosive and should be handled with care. Flush spills with plenty of water. If acids 
contact any part of the body, flush with water and contact the supervisor.   
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6.0  COLLECTION, PRESERVATION, AND HOLDING TIMES 
 

6.1 The samples are stored at 4°C prior to extraction.  Leachate fractions for analysis are preserved as  
          necessary. The maximum time from field collection to TCLP extraction for semivolatiles, mercury, and  
          metals (except mercury) is 14, 28 and 180 days respectively.  Preparation of semivolatile leachates  
          must occur within 7 days of TCLP extraction.  Final analyses of semivolatiles, mercury and metals  
         except mercury must occur within 40, 28, and 180 days respectively. 

 
7.0 APPARATUS AND MATERIALS 

 
              7.1 Agitation apparatus - Analytical Testing & Consulting Services or equivalent. 
 
 7.2 Extraction Vessels - Borosilicate glass  
 
 7.3 Filtration device - Millipore Corp., YT 3014214w; 142 mm, or equivalent, capable of exerting 

pressures of up to 50 psi or more. 
 
 7.4 Filters - Whatman GF/F; 142 mm. Prepare by rinsing with 500 ml 1N nitric acid, followed by 3 

rinses with deionized water (1 liter per rinse). This should only be done for metal leachates. The 
alternative is to purchase acid washed filter papers from Environmental express or other vendors.   

 
 7.5 pH meter - capable of reading + 0.05 pH units 
 
 7.6 Balance - capable of weighing + 0.01 g 
 
 7.7 Beakers - 500 ml (or Erlenmeyer flask) 
 
 7.8 Watchglass - appropriate to cover beaker/flask 
 

7.9 Magnetic Stirrer with stirbars 
 

7.10 Thermometer, calibrated against an NIST traceable thermometer. To record the room temperature. 
 

7.11 Timer. To monitor the rotation rate of the agitation apparatus 
 
8.0 STANDARDS AND REAGENTS 
 

8.1 All chemicals listed below are reagent grade unless otherwise specified.  Distilled, deionized water 
should be used whenever water is required. All applicable standard/reagent preparation information, 
including vendor, lot number, date of preparation, calculations, and initials must be entered in the 
appropriate standard/reagent preparation logbook.   Vendors typically used by Accutest include 
Fisher Scientific, VWR, Accustandard, Chemservices, Ultra, and ERA.   Additional vendors may be 
utilized as necessary. 

   
 8.2  Hydrochloric Acid, 1N; Add 83 ml of concentrated HCl to 500 ml of DI water in a 1 liter flask.  Dilute to 1 

liter with DI water.  Mix well. 
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  CAUTION!! PERFORM UNDER A HOOD!  IRRITATING VAPORS!  ALWAYS ADD ACIDS 
TO WATER. 

 
 8.3  Nitric Acid, 1N; Add 64 ml of concentrated HNO3 to 500 ml of DI water in a 1 liter flask.  Dilute to 

volume with DI water and mix. 
 
 8.4  Sodium Hydroxide, 1N; Dissolve 40.0 grams of NaOH in 500 ml DI water in a 1 liter flask and cool.  

Dilute to volume and mix. 
 
  CAUTION!! SOLUTION WILL BECOME WARM! 
 
 8.5  Glacial Acetic Acid, Reagent Grade 
 
 8.6  Extraction Fluids; Prepare as needed after preliminary sample evaluation.  See Section 10.3. 
 
  8.6.1  Extraction Fluid #1; Add 5.7 ml of glacial acetic acid to 500 ml of DI water in a 1 

liter flask.  Add 64.3 ml of 1N sodium hydroxide, and dilute to 1 liter.  The pH of 
this solution should be 4.93 + 0.05. 

 
  8.6.2  Extraction Fluid #2:  Dilute 5.7 ml of glacial acetic acid to 1 liter with DI water.  The 

pH of this solution will be 2.88 + 0.05 
 
                           NOTE: All pH measurements must be recorded to two places after the decimal point.              
 
9.0   INTERFERENCES 
 
          9.1 Refer to the individual methods for the analytes of interest for discussion of interferences. 

 
10.0 PROCEDURE - PRELIMINARY EVALUATION, PERCENT SOLIDS, PARTICLE SIZE 
 
 10.1 If the waste will obviously yield no liquid when subjected to pressure filtration, proceed to Section 

10.3. 
 
 10.2 If the waste is a liquid or multiphasic, proceed as follows, using the pressure filtration device. 
 
  10.2.1  Pre-weigh the filter and container that will receive the filtrate.  Document all 

weights on the leachate form. 
 
  10.2.2  Assemble the filtering apparatus as per the manufacturer's instructions. 
 
  10.2.3  Weigh a 100 gram subsample of the waste and record the weight.  If a 100 gram 

aliquot is not available, inform the department manager. 
 
  10.2.4  Quantitatively transfer the sub-sample to the filtering apparatus.  Slurries may be 

allowed to settle and the liquid portion filtered prior to transferring the solid portion 
of the waste.  If filtration of the waste at 4°C reduces the amount of expressed 
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liquid over what would be expressed at room temperature, then allow the sample 
to warm up to room temperature in the device before filtration. 

 
                 NOTE:  If waste material has adhered to the sample container, obtain the weight 

of this residue and subtract from the total weight of the waste.  See 
Section 10.2.7. 

 
  10.2.5  Complete the assembly of the filtration device, and gradually apply pressure until 

fluid is expelled or 10 psig is obtained.  If no fluid is expelled, gradually increase 
the pressure in 10 psi increments to a maximum of 50 psig.  If no fluid is expelled 
in any 2 minute period, stop the filtration.  Shut off the pressurizing gas and vent 
the filtration system using the side port. 

 
    NOTE:                It is recommended that filtration be performed under a hood                 
                                                                                  when needed (samples with either strong vapors or odors).                          
                                                               
                                                                    
    CAUTION: DO NOT REMOVE FLANGE CLAMPS WHILE SYSTEM IS 

PRESSURIZED!  SERIOUS INJURY MAY RESULT! 
 
                                                      NOTE: INSTANTANEOUS APPLICATION OF HIGH PRESSURE CAN 

DEGRADE THE GLASS FIBER FILTER AND MAY CAUSE 
PREMATURE PLUGGING. 

 
  10.2.6  The material in the filtration apparatus is defined as the solid phase. 
 
                NOTE: Some high viscosity liquids (oils, paints) will not filter under these 

circumstances. The material remaining within the filtration device is defined as the 
solid phase. 

 
  10.2.7  Determine the percent solids as follows: 
 
       WT - WA - WF+C + WC 
    %SOL  =     __________________________________     x 100 
        WT - WA 
 
   Where:   WT= Total weight of waste (10.2.4). 
     WA= Weight of waste adhered to container (10.2.4) 
     WF+C= Weight of filtrate and container. 
     WC= Weight of filtrate container. 
 
  10.2.8  Remove the solid portion of the waste sample and the filter from the filtration 

apparatus, and dry at 100 deg C + 20 until two successive readings yield the 
same value within + 1%.  Record the final weight. 

 
  10.2.9  Calculate the % dry solids as follows: 
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    Wt(dry waste + filter) - tare Wt of filter x100 
      initial Wt of waste 
 
  10.2.10          If the sample contains <0.50% dry solids, the filtrate is defined as the sample 

leachate.  Proceed to Section 10.6. 
 
  10.2.11    Determination of Particle Size:  Using the solid portion of the sample, evaluate the 

solid for particle size.  If the solid portion of sample has a surface area per gram of 
material equal to or greater than 3.1 cm2 or is smaller than 1 cm in its narrowest 
dimension (ie, is capable of passing through a 9.5 mm or 0.375 inch standard 
sieve), then the waste does not require particle size 0.reduction.  If the surface 
area is smaller or the particle size larger than described above, prepare the solid 
portion of the waste for extraction by crushing, cutting, or grinding the waste to a 
surface area or particle size as described above. 

 
 10.3 Determination of extraction fluid 
 
  10.3.1  Transfer a 5.0 gram aliquot of the solid phase of the sample to a 500 ml beaker.  
 
  10.3.2  Add 96.5 ml of DI water to the beaker place a magnetic stir bar in the beaker and 

cover with a watch glass.  Stir vigorously for 5 min.  Measure and record the pH.  If 
the pH is <5.0, use extraction fluid #1, and proceed to step 10.4. 

 
  10.3.3  If the pH is >5.0, add 3.5 ml of 1N HCl and swirl gently.  Cover the beaker with a 

watchglass and heat to 50°C for 10 minutes.   
 

10.3.4              Allow the solution to cool and record the pH.  If the pH is <5.0, use extraction fluid 
#1.  If the pH is >5.0, use extraction fluid #2. 

                                                  
                      NOTE: All pH measurements must be recorded to two places after the decimal point. 
 
 10.4 Extraction of Semivolatiles and metals 
 

                      10.4.1            If the sample contains 100% solids, and the waste does not need size reduction  
                                            (10.2.11), transfer a minimun of 100g aliquot of the waste to the leaching  
                                            container.  Add 20 times the sample weight (2 liters) of the appropriate extraction  
                                            fluid to the leaching container.  Swirl gently and watch for the evolution of carbon  
                                            dioxide.  If no gasses are evolved, cap the container and mount on the rotary  
                                            agitator, rotate at 30 ±2 rpm. Make sure to measure and record the rotation rate     
                                            in TCLP  logbook. Allow the extraction to proceed for 18 + 2 hrs. 

 
 NOTE: The temperature of the extraction room must be 23 ±2°C during the 

extraction period. Record the temperature in TCLP log-book. It is 
also recommended to record and monitor the room  temperature in 
off hours, while the extraction is taking place to insure the 
acceptable temperature range through out the extraction period.  
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The vessels should be vented periodically to prevent pressure build up.  Proceed 
to section 10.5. 

 
  10.4.2  If the waste contains <0.50% solids, the filtrate obtained in step 10.2.10 is defined 

as the sample leachate.  Proceed to section 10.6. 
 

10.4.3 If the waste is mixed phases and/or contains >0.50% solids after %solid determination (10.2.7), 
transfer a 100g aliquot of the waste or more, based on % solids to the filtration device.  Assemble 
the filtration apparatus, and gradually apply pressure to remove any free liquids.  Expelled liquid is 
stored in a glass container, and is to be recombined with sample leachate.  Transfer the solid portion 
of the waste to a leaching bottle.  Add a volume of the appropriate leaching fluid, calculated as 
follows: 

 
    20 x sample wt (g) x % solids = ml extraction fluid 
     100 
 
    Swirl gently and watch for evolution of carbon dioxide.  Cap the extraction bottle 

and attach to rotary agitator.  Allow the extraction to proceed 18 + 2 hrs. 
 
    Note:  If the sample contains a <25 % solids, more sample can be 

filtered to obtain sufficient solids for leaching such that all 
analyses may be performed.  Consult laboratory supervisor. 

 
10.5 After the leaching period has elapsed, remove the containers from the rotary agitator.  Assemble the 

filtration device.  Filter the extract, and if a compatible liquid was obtained in Section 10.4.3, combine the 
liquids at this time.  If the liquids are not compatible, submit both fractions for analysis. 

 
   The results are combined mathematically after analysis according to the formula: 
 
       V1C1+V2C2 
                                Concentration = _____________ 
         V1+V2 
 
   Where: V1= Volume of first phase (liters) 
     C1= Concentration of analyte, mg/l, in first phase 
     V2= Volume of second phase (Liters) 
     C2= Concentration of analyte, mg/l, in second phase 
 

10.6 Once the filtrate has been collected and combined, record the pH with on the leachate 
form, and aliquot the leachate for the necessary analyses.  

                                                        
                      NOTE: All pH measurements must be recorded to two places after the decimal point. 
 
  10.7 Preserve a small aliquot of the leachate with nitric acid, if precipitation forms do not acidify 

the remaining portion of leachate for metals, store in refrigerator at 4 deg C and analyze as 
soon as possible. If precipitation does not form the leachate for metals must be acidified to 
PH < 2 and store in refrigerator at 4 C until analyzed.   
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    NOTE:               All leachate spikes (LS) must be spiked right after filtration 

and prior to preservation. Spike an aliquot of 50 ml for ICP 
metals, and 100 ml for Hg. Record the spike in TCLP log 
book.   

 
   All other aliquots (semi-volatile organics) are also to be stored at 4°C until analysis. 
 
11.0 QUALITY CONTROL 
 

11.1 All quality control measures described in the appropriate analytical methods shall be followed. 
 
12.0 DOCUMENTATION 
 

12.1 Document all information in the TCLP log book.  This information must include start time, end time, 
temperature, and reagent lot # for all solutions, PH, Filter paper lot #, as well as sample ID, volume 
and all preliminary evaluations.  Note any unusual sample characteristics in the comment section. 
Make sure that all sample ID’s and standard lot# are recorded in analysis log book. All comments 
and edits MUST BE clearly documented and initialed. 

 
12.2 Record the extraction vessel number on the form. 

 
12.3 For every 20 extractions performed in an extraction vessel, a method blank must be performed 

using that vessel.  A blank must be performed with each extraction set. 
 

12.4 For each matrix type extracted, (soil, water, sludge, etc.) a leachate spike must be performed.  
Various unique matrices may require their own leachate spikes.  For samples requiring leachate 
spikes, 4-8 liters of leachate must be obtained.  A leachate spike must be performed for every 20 
samples of a specific matrix.   Refer to the determinative method for more specific quality control 
information. 

 
12.5 Any corrections to laboratory data must be done using a single line through the error.  The initials of 

the person and date of correction must appear next to the correction. 
 

12.6 All laboratory logbooks must be reviewed and signed/initialed on a regular basis by the department 
manager. 

 
13.0 DATA REVIEW AND REPORTING 
 

13.1 The leachate logbook is reviewed by the lab manager on a daily basis.   
 
13.2 A copy of the leachate logbook is included in CLP-like data packages. 

 
14.0 POLLUTION  PREVENTION  & WASTE MANAGEMENT 
 

14.1 Pollution Prevention.  Users of this method must perform all procedural steps that control the 
creation and/or escape of wastes of hazardous materials to the environment.  The amounts of 
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standards, reagents, and solvents must be limited to the amounts specified in this SOP.  All 
safety practices designed to limit the escape of vapors, liquids, or solids to the environment 
must be followed.  All method users must be familiar with the waste management practices 
described in section 14.2 

 
14.2 Waste Management.  Individuals performing this method must follow established waste 

management procedures as described in the Sample and Waste Disposal SOP.  This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

 
14.2.1 Non-hazardous aqueous wastes 
14.2.2 Hazardous aqueous wastes 
14.2.3 Chlorinated organic solvents 
14.2.4 Non-chlorinated organic solvents 
14.2.5 Hazardous solid wastes 
14.2.6 Non-hazardous solid wastes 

 
15.0 ANNUAL REVIEW 
 

15.1 Reviewed by: ____________________________________ Date: _________________ 
 

15.2 Reviewed by: ____________________________________ Date: _________________ 
 

15.3 Reviewed by: ____________________________________ Date: _________________ 
 

15.4 Reviewed by: ____________________________________ Date: _________________ 
 

15.5 Reviewed by: ____________________________________ Date: _________________ 
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ARCADIS Standard Operating Procedure 
Monolith Leaching Method 

 

Overview 

This leaching test is a quasi-dynamic procedure intended for application to solidified samples of 
soils impacted with organic and/or inorganic constituents of concern (COCs). The solidified 
samples constitute “monoliths” and are created through the addition of various (often 
pozzolanic) admixtures. The geotechnical characteristics of monoliths including unconfined 
compressive strength (ASTM D-1633) and permeability (ASTM D-5084-03) are initially tested. 
Selected monoliths with acceptable geotechnical characteristics are then leached using this 
procedure to document reduction in contaminant transport. During the implementation of the 
method, monoliths are immersed in an aqueous based extraction fluid, which is replaced at 24 
hour intervals and analyzed for COCs. A cumulative amount of COCs is then documented over 
the total immersion time period. 

Semivolatile Organic Compound and Metals Extraction 

Monolith - cast cylinder (2-inch x 4-inch mold) Surface Area = 202.5 cm2 

Per Method 1312, the leaching vessel will be constructed of unreactive materials and designed 
for the extraction of organic chemicals and metals. The solidified monolithic sample will be 
placed in the test vessel. The monolith will be extracted in deionized water. The extraction liquid 
volume will be 2 Liters (10 times the monolith’s surface area as adopted from ANS 16.1). 
The monolith must be immersed such that >98% of the specimen is in contact with the leachate 
at all times. 

The leaching vessel will sit quiescently in the dark at ambient temperature for 24 hours. After 
the 24 hour leaching interval, the aqueous contents of the leaching vessel will be poured off, 
preserved and stored according to USEPA Method 8270 or USEPA Method 6010. This step 
may be repeated on individual monolith samples with regular analysis of the leachate according 
to USEPA Method 8270 as determined by site-specific conditions until either: leachate 
concentrations are below regulatory criteria; or thirty tests have been completed. 

Note – this extraction can also provide analytical sample volume for many other USEPA 
analytical methods for non-volatile analytes. For alternate, nonvolatile analytes, extraction 
procedures would remain the same and extraction fluid preservation would follow guidelines and 
hold times in the appropriate USEPA methodologies. 

Volatile Organic Compound Extraction 

Monolith - cast cylinder (reduced 50cc tube – diameter 2.5cm, height cut to 5.1cm along the 
lines marked on the cylinders) Surface Area = 50.0 cm2 

Per Method 1312, the leaching vessel will be constructed of unreactive materials and designed 
for the extraction of organic chemicals. The solidified monolithic sample will be placed in the test 
vessel. The monolith will be extracted in deionized water. The extraction fluid volume will be 500 
ml (10 times the monolith’s surface area as adopted from ANS 16.1) to create a zero head 
space condition. 
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The leaching vessel will sit quiescently in the dark at ambient temperature for 24 hours. After 
the 24 hour leaching interval, the aqueous contents of the leaching vessel will be poured off, 
preserved and stored according to USEPA Method 8260. This step may be repeated on 
individual monolith samples with regular analysis of the leachate according to USEPA Method 
8260 as determined by site-specific conditions until either: leachate concentrations are below 
regulatory criteria; or thirty tests have been completed. 

Selection of Extraction Fluid 

Extraction fluid is selected according the USEPA Method 1312 SPLP Section 5.4. 

References 

USEPA Method 1312 - Synthetic Precipitation Leaching Procedure 

Standard drafted by the American Nuclear Society Standards Committee [ANSI/ANS] 16.1-
1986 
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I. Scope and Application  

This Standard Operating Procedure (SOP) describes the chain-of-custody, handling, 
packing, and shipping procedures for the management of samples to decrease the 
potential for cross-contamination, tampering, mis-identification, and breakage, and to 
insure that samples are maintained in a controlled environment from the time of 
collection until receipt by the analytical laboratory. 

II. Personnel Qualifications 

ARCADIS field sampling personnel will have current health and safety training, 
including 40-hour HAZWOPER training, Department of Transportation (DOT) training, 
site supervisor training, and site-specific training, as needed. In addition, ARCADIS 
field sampling personnel will be versed in the relevant SOPs and possess the skills 
and experience necessary to successfully complete the desired field work.   

III. Equipment List 

The following list provides materials that may be required for each project.  Project 
documents and sample collection requirements should be reviewed prior to initiating 
field operations: 

 indelible ink pens (black or blue); 

 polyethylene bags (resealable-type); 

 clear packing tape, strapping tape, duct tape; 

 chain of custody   

 DOT shipping forms, as applicable 

 custody seals or tape; 

 appropriate sample containers and labels,; 

 insulated coolers of adequate size for samples and sufficient ice to maintain 
4°C during collection and transfer of samples; 

 wet ice; 

 cushioning and absorbent material (i.e., bubble wrap or bags); 
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 temperature blank 

 sample return shipping papers and addresses; and 

 field notebook. 

IV. Cautions 

Review project requirements and select appropriate supplies prior to field mobilization. 

Insure that appropriate sample containers with applicable preservatives, coolers, and 
packing material have been supplied by the laboratory. 

Understand the offsite transfer requirements for the facility at which samples are 
collected.   

If overnight courier service is required schedule pick-up or know where the drop-off 
service center is located and the hours of operation.  Prior to using air transportation, 
confirm air shipment is acceptable under DOT and International Air Transport 
Association (IATA) regulation 

Schedule pick-up time for laboratory courier or know location of laboratory/service 
center and hours of operation. 

Understand DOT and IATA shipping requirements and evaluate dangerous goods 
shipping regulations relative to the samples being collected (i.e. complete an 
ARCADIS shipping determination).  Review the ARCADIS SOPs for shipping, 
packaging and labeling of dangerous goods.  Potential samples requiring compliance 
with this DOT regulation include:   

 Methanol preservation for Volatile Organic Compounds in soil samples  

 Non-aqueous phase liquids (NAPL) 

V. Health and Safety Considerations 

Follow health and safety procedures outlined in the project/site Health and Safety Plan 
(HASP). 
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Use caution and appropriate cut resistant gloves when tightening lids to 40 mL vials.  
These vials can break while tightening and can lacerate hand.  Amber vials (thinner 
glass) are more prone to breakage. 

Some sample containers contain preservatives.   

 The preservatives must be retained in the sample container and should in no 
instance be rinsed out.   

 Preservatives may be corrosive and standard care should be exercised to 
reduce potential contact to personnel skin or clothing.  Follow project safety 
procedures if spillage is observed. 

 If sample container caps are broken discard the bottle.  Do not use for sample 
collection. 

VI. Procedure 

Chain-of-Custody Procedures 

1. Prior to collecting samples, complete the chain-of-custody record  header 
information by filling in the project number, project name, and the name(s) of the 
sampling technician(s) and other relevant project information. Attachment 1 
provides an example chain-o- custody record  

2. Chain-of-custody information MUST be printed legibly using indelible ink (black 
or blue). 

3. After sample collection, enter the individual sample information on the chain-of-
custody: 

a. Sample Identification indicates the  well number or soil location that the 
sample was collected from. Appropriate values for this field include well 
locations, grid points, or soil boring identification numbers (e.g., MW-3, X-
20, SB-30). When the depth interval is included, the complete sample ID 
would be “SB-30 (0.5-1.0) where the depth interval is in feet.   Please 
note it is very important that the use of hyphens in sample names and 
depth units (i.e., feet or inches) remain consistent for all samples entered 
on the chain-of-custody form. DO NOT use the apostrophe or quotes in 
the sample ID.  Sample names may also use the abbreviations “FB,” 
“TB,” and “DUP” as prefixes or suffixes to indicate that the sample is a 
field blank, trip blank, or field duplicate, respectively.  NOTE:  The sample 
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nomenclature may be dictated by the project database and require 
unique identification for each sample collected for the project.  Consult 
the project data management plan for additional information regarding 
sample identification. 

b. List the date of sample collection. The date format to be followed should 
be mm/dd/yy (e.g., 03/07/09) or mm/dd/yyyy (e.g. 03/07/2009). 

c. List the time that the sample was collected. The time value should be 
presented using military format. For example, 3:15 P.M. should be 
entered as 15:15. 

d. The composite field should be checked if the sample is a composite over 
a period of time or from several different locations and mixed prior to 
placing in sample containers.   

e. The “Grab”. field should be marked with an “X” if the sample was 
collected as an individual grab sample. (e.g. monitoring well sample or 
soil interval). 

f. Any sample preservation should be noted. 

g. The analytical parameters that the samples are being analyzed for should 
be written legibly on the diagonal lines. As much detail as possible should 
be presented to allow the analytical laboratory to properly analyze the 
samples. For example, polychlorinated biphenyl (PCB) analyses may be 
represented by entering “PCBs” or “Method 8082.” Multiple methods 
and/or analytical parameters may be combined for each column (e.g., 
PCBs/VOCs/SVOCs or 8082/8260/8270). These columns should also be 
used to present project-specific parameter lists (e.g., Appendix IX+3 
target analyte list.  Each sample that requires a particular parameter 
analysis will be identified by placing the number of containers in the 
appropriate analytical parameter column. For metals in particular, indicate 
which metals are required.   

h.  Number of containers for each method requested.  This information may 
be included under the parameter or as a total for the sample based on 
the chain of custody form used. 

i. Note which samples should be used for site specific matrix spikes. 

j. Indicate any special project requirements. 
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k. Indicate turnaround time required. 

l. Provide contact name and phone number in the event that problems are 
encountered when samples are received at the laboratory. 

m. If available attach the Laboratory Task Order or Work Authorization forms 

n. The remarks field should be used to communicate special analytical 
requirements to the laboratory. These requirements may be on a per 
sample basis such as “extract and hold sample until notified,” or may be 
used to inform the laboratory of special reporting requirements for the 
entire sample delivery group (SDG). Reporting requirements that should 
be specified in the remarks column include: 1) turnaround time; 2) contact 
and address where data reports should be sent; 3) name of laboratory 
project manager; and 4) type of sample preservation used. 

o. The “Relinquished By” field should contain the signature of the sampling 
technician who relinquished custody of the samples to the shipping 
courier or the analytical laboratory. 

p. The “Date” field following the signature block indicates the date the 
samples were relinquished. The date format should be mm/dd/yyyy (e.g., 
03/07/2005). 

q. The “Time” field following the signature block indicates the time that the 
samples were relinquished. The time value should be presented using 
military format. For example, 3:15 P.M. should be entered as 15:15. 

r. The “Received By” section is signed by sample courier or laboratory 
representative who received the samples from the sampling technician or 
it is signed upon laboratory receipt from the overnight courier service.  

3. Complete as many chain-of-custody forms as necessary to properly document 
the collection and transfer of the samples to the analytical laboratory. 

4. Upon completing the chain-of-custody forms, forward two copies to the 
analytical laboratory and retain one copy for the field records. 

5. If electronic chain-of-custody forms are utilized, sign the form and make 1 copy 
for ARCADIS internal records and forward the original with the samples to the 
laboratory. 
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Handling Procedures 

1. After completing the sample collection procedures, record the following 
information in the field notebook with indelible ink: 

 project number and site name; 

 sample identification code and other sample identification information, if 
appropriate; 

 sampling method; 

 date; 

 name of sampler(s); 

 time; 

 location (project reference);  

 location of field duplicates and both sample identifications; 

 locations that field QC samples were collected including equipment blanks, 
field blanks and additional sample volume for matrix spikes; and 

 any comments. 

2. Complete the sample label with the following information in indelible ink: 

 sample type (e.g., surface water); 

 sample identification code and other sample identification information, if 
applicable; 

 analysis required; 

 date; 

 time sampled; and 

 initials of sampling personnel; 
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 sample matrix; and 

 preservative added, if applicable. 

3. Cover the label with clear packing tape to secure the label onto the container 
and to protect the label from liquid. 

4. Confirm that all caps on the sample containers are secure and tightly closed. 

5. In some instances it may be necessary to wrap the sample container cap with 
clear packing tape to prevent it from becoming loose. 

6. For some projects individual  custody seals may be required.  Custody seal 
evidence tape may be placed on the shipping container or they may be placed 
on each sample container such that the cooler or cap cannot be opened without 
breaking the custody seal.  The custody seal should be initialed and dated prior 
to relinquishing the samples. 

Packing Procedures 

Following collection, samples must be placed on wet ice to initiate cooling to 4°C 
immediately.  Retain samples on ice until ready to pack for shipment to the laboratory. 

1. Secure the outside and inside of the drain plug at the bottom of the cooler being 
used for sample transport with “Duct” tape. 

2. Place a new large heavy duty plastic garbage bag inside each cooler 

3. Place each sample bottle wrapped in bubble wrap  inside the garbage bag.  
VOC vials may be grouped by sample in individual resealable plastic bags). If a 
cooler temperature blank is supplied by the laboratory, it should be packaged 
following the same procedures as the samples. If the laboratory did not include 
a temperature blank, do not add one. Place 1 to 2 inches of cushioning material 
(i.e., vermiculite) at the bottom of the cooler. 

4. Place the sealed sample containers upright in the cooler. 

5. Package ice  in large resealable plastic bags and place inside the large garbage 
bag in the cooler. Samples placed on ice will be cooled to and maintained at a 
temperature of approximately 4°C. 
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6. Fill the remaining space in the cooler with cushioning material such as bubble 
wrap. The cooler must be securely packed and cushioned in an upright position 
and be surrounded (Note: to comply with 49 CFR 173.4, filled cooler must not 
exceed 64 pounds). 
 

7. Place the completed chain-of-custody record(s) in a large resealable bag and 
tape the bag to the inside of the cooler lid. 

8. Close the lid of the cooler and fasten with packing tape. 

9. Wrap strapping tape around both ends of the cooler. 

10. Mark the cooler on the outside with the following information: shipping address, 
return address, “Fragile, Handle with Care” labels on the top and on one side, 
and arrows indicating “This Side Up” on two adjacent sides. 

11. Place custody seal evidence tape over front right and back left of the cooler lid, 
initial and date, then cover with clear plastic tape. 

Note: Procedure numbers 2, 3, 5, and 6 may be modified in cases where laboratories 
provide customized shipping coolers. These cooler types are designed so the sample 
bottles and ice packs fit snugly within preformed styrofoam cushioning and insulating 
packing material. 

Shipping Procedures 

1. All samples will be delivered by an express carrier within 48 hours of sample 
collection.  Alternatively, samples may be delivered directly to the laboratory or 
laboratory service center or a laboratory courier may be used for sample pickup.  

2. If parameters with short holding times are required (e.g., VOCs [EnCore™ 
Sampler], nitrate, nitrite, ortho-phosphate and BOD), sampling personnel will 
take precautions to ship or deliver samples to the laboratory so that the holding 
times will not be exceeded. 

3. Samples must be maintained at 4°C±2°C until shipment and through receipt at 
the laboratory   

4. All shipments must be in accordance with DOT regulations and ARCADIS 
dangerous goods shipping SOPs. 
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5. When the samples are received by the laboratory, laboratory personnel will 
complete the chain-of-custody by recording the date and time of receipt of 
samples, measuring and recording the internal temperature of the shipping 
container, and checking the sample identification numbers on the containers to 
ensure they correspond with the chain-of-custody forms. 

Any deviations between the chain-of-custody and the sample containers, broken 
containers, or temperature excursions will be communicated to ARCADIS immediately 
by the laboratory. 

VII. Waste Management 

Not applicable 

VIII. Data Recording and Management 

Chain-of-custody records will be transmitted to the ARCADIS PM or designee at the 
end of each day unless otherwise directed by the  ARCADIS PM.  The sampling team 
leader retains copies of the chain-of-custody forms for filing in . the project file.  Record 
retention shall be in accordance with project requirements. 

IX. Quality Assurance 

Chain-of-custody forms will be legibly completed in accordance with the applicable 
project documents such as Sampling and Analysis Plan (SAP), Quality Assurance 
Project Plan (QAPP), Work Plan, or other project guidance documents. A copy of the 
completed chain-of-custody form will be sent to the ARCADIS Project Manager or 
designee for review. 

X. References 

Not Applicable 
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I. Scope and Application 

This Standard Operating Procedure (SOP) describes the collection and field screening 

of soils samples using a truck- or track-mounted drill rig using the hollow-stem auger, 

drive and wash, or mud/water rotary drilling methods after completion of utility 

clearance procedures.  Field screening of the soil samples upon collection may be 

conducted using a photoionization detector (PID) and/or a flame ionization detector 

(FID).  These instruments are used to measure relative concentrations of volatile 

organic compounds (VOCs) for the selection of samples for further laboratory or field 

analysis.  

II. Personnel Qualifications

The Project Manager (a qualified geologist, environmental scientist, or engineer) will 

identify the appropriate soil boring locations, depth and soil sample intervals in a 

written plan.  

Personnel responsible for overseeing drilling operations must have at least 16 hours of 

prior training overseeing drilling activities with an experienced geologist, environmental 

scientist, or engineer with at least 2 years of prior experience.

III. Equipment List

• appropriate health and safety equipment;

• PID and FID;

• air-tight sample containers, 8-oz. glass Mason jars or driller’s jars, and 40 mL 

headspace vials;

• aluminum foil;

• extra batteries for the PID;

• calibration gases and regulators;

• spare filter cartridges;

• field notebook and appropriate screening forms; and

• indelible ink pens.
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IV. Cautions

Avoid using drilling fluids or materials that could impact groundwater or soil quality, or 

could be incompatible with the subsurface conditions.

Water used for drilling and sampling of soil or bedrock, decontamination of 

drilling/sampling equipment, or grouting boreholes upon completion will be of a quality 

acceptable for project objectives.  Testing of water supply should be considered.   

Specifications of materials used for backfilling bore hole will be obtained, reviewed and 

approved to meet project quality objectives.

V. Health and Safety Considerations

To be completed by Preparer and reviewed by Technical Expert.

VI. Procedure

All soil samples will be field screened upon collection with a PID for a relative measure 

of the total VOCs.  Initial PID readings will be recorded in the surface log or field 

notebook.  The true soil sample will be separated from the wash material (if any) by 

using disposable gloves and a pre-cleaned stainless steel spoon.  A representative 

portion of the sample will be placed in a pre-cleaned air-tight 8-ounce and 40 mL 

sampling container (as quickly as possible to avoid loss of VOCs), filling the containers 

half full to allow for the accumulation of vapors above the soil.  For the glass 8-ounce 

jar, an aluminum foil seal will be placed between the glass and metal cap and the cap 

will be screwed on tightly.  For the 40-mL vial, a Teflon septum cap will be placed 

between the glass and the plastic threaded lid.  The sample containers will be stored 

in a cooler chilled to approximately 4ºC until screening.

Upon completion of sample collection, the headspace of the 8-ounce sample jars will 

be measured using a PID as follows:

1. Samples will be taken to a warm work space and allowed to equilibrate to room 

temperature for at least one hour.

2. Prior to measuring the soil vapor headspace concentration, the 8-ounce jar will 

be shaken.

3. The headspace of the sample will then be measured directly from the 8-ounce 

sample container with the PID by piercing the aluminum foil seal with the probe 
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of the PID and measuring the relative concentration of VOCs in the headspace 

of the soil sample.  The initial (peak) reading must be recorded. 

Upon completion of sample collection, the headspace of the 40 mL sample vial will be 

measured using an FID as follows:

1. The 40 mL vials will be placed in a hot water bath for an equal and pre-

determined period of time (estimated at 15 minutes).

2. A gas-tight syringe will be used to pierce the teflon septum to extract a volume 

of headspace (.1 to .5 mL) from the vial.

3. The headspace sample will then be injected directly into the FID of an OVA with 

a GC attachment.  The septum injection port of the OVA should be set on the 

total field mode.  The reading will be recorded on the field screening forms 

and/or in the field notebook.  If a peak is noted in total field mode, a duplicate 

sample will be injected with the OVA in GC mode and recorded on the strip 

chart recorder.  The retention time will be noted on the GC strip chart, along with 

the date, time of injection, and the sample identification.

The PID will be calibrated to a benzene-related compound (isobutylene).  The FID will 

be calibrated to methane. The FID/PID must be calibrated according to the 

manufacturer's specifications at a minimum frequency of once per day prior to 

collecting FID/PID readings.  The time, date, and calibration procedure must be clearly 

documented in the field notebook and/or the calibration log book.  If at any time the 

FID/PID results appear erratic or inconsistent with field observations, then the unit will 

be recalibrated.  If calibration is difficult to achieve, then the PID’s lamp should be 

checked for dirt or moisture and cleaned.  During humid or wet conditions, the unit 

should be calibrated on a more frequent basis as determined by field personnel.  In 

addition, a blank and a field duplicate will be performed every 10 samples.  

Maintenance and calibration records will be kept as part of the field quality assurance 

program.

Sampling for Laboratory Analysis Procedures

Samples will be selected for laboratory analysis based on:

1. Their position in relation to identified source areas;

2. The visual presence of source residues;
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3. The relative levels of total VOCs based on field screening measurements; 

and/or

4. The judgment of the field coordinator.

Samples designated for laboratory analysis will be placed in the appropriate 

containers.  Sample containers for VOC analysis will be filled first.  Next, a sufficient 

amount of the remaining soil will be homogenized by mixing in a stainless steel tray 

with a clean stainless steel trowel.  Then sample containers will be filled for SVOCs, 

metals, cyanide, and, lastly, for PCBs.  For every 20 soil samples obtained, a duplicate 

soil sample will be obtained by splitting the sample into two sets of sample containers.

VII. Waste Management

Soil cuttings brought to the ground surface during the drilling activities will be handled 

based on the location of the boring, a visual assessment of the soil, and PID field 

screening.  Soil cuttings from borings located on asphalt or landscaped ground 

surfaces will be contained in labeled and dated Department of Transportation (DOT)-

approved 55-gallon drums.  Soil cuttings from borings drilled within the 

SWMU/disposal areas will be examined and screened with a PID.  Soil cuttings will be 

discarded at ground surface if the soil cuttings consist of cover material above the 

SWMU/disposal area and no relatively elevated PID readings are measured.  If wastes 

are encountered in the SWMU/disposal area and/or relatively elevated PID readings 

are measured the soils will be contained in labeled and dated DOT-approved 55-gallon 

DOT drums.

VIII. Data Recording and Management

A field survey control program will be conducted by a qualified survey crew using 

standard instrument survey techniques to document boring locations.

IX. Quality Assurance

Equipment cleaning will occur prior to use on the site, between each drilling location,

and upon completion of the drilling prior to leaving the site.  All drilling equipment and 

associated tools including augers, drill rods, sampling equipment, wrenches, and any 

other equipment or tools that may have come in contact with the soils will be cleaned 

with high-pressure steam cleaning equipment using a tap water source.  The drilling 

equipment will be cleaned after each boring in an area designated by the field 

coordinator or supervising geologist.  Cleaning water will be contained within a water-

tight, lined cleaning area.  The solids collected on the floor of the cleaning area will be 

stored in separate labeled and dated DOT-approved 55-gallon drums.



g:\sop-library\reformatted sops 2008\hydrogeology sops\1603199 - drilling procedures - soil samples.doc

6SOP: Drilling Procedures for Collecting and Screening of Soil Samples

Rev. #: 2 | Rev Date: March 24, 2008

X. References

To be completed by Preparer and reviewed by Technical Expert.
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I. Scope and Application 

This document describes procedures for surface and subsurface soil sampling using 

hand tools.  

II. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading soil sampling activities should 

have a minimum of 2 years of previous environmental soil sampling experience.  

ARCADIS personnel providing assistance to soil sample collection and associated 

activities should have a minimum of 6 months of related experience or an advanced 

degree in environmental sciences.

III. Equipment List

The following materials will be available, as required, during soil sampling activities:

• personal protective equipment (PPE), as specified by the site Health and Safety 

Plan (HASP);

• stainless steel bowls;

• stainless steel spoons;

• stainless steel spades;

• stainless steel hand augers;

• indelible ink pens;

• engineer’s ruler or survey rod;

• sealable plastic bags (e.g., Ziploc®);

• equipment decontamination materials

• sample bottles and preservatives appropriate for the parameters to be sampled 

for laboratory analysis, if any;

• transport container with ice (if sampling for laboratory analysis);

• appropriate sample containers and forms; and
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• field notebook and/or personal digital assistant (PDA).

Documentation forms and notebooks to have on hand include: soil sample log forms, 

chain-of-custody forms, sample labels and seals, field logbook/PDA.

IV. Cautions / Hazards

Task specific Job Safety Analysis (JSAs) must be developed to identify site hazards 

associated with the investigation and reviewed by all field crew members prior to the 

start of work.  Safe Performance Self-Assessment (SPSA) to be performed by 

employees before performing a new task.  Underground utilities will be cleared per the 

ARCADIS Utility Location Policy and Procedure.

V. Health and Safety Considerations

Soil sample collection will be performed in accordance with a site-specific Health and 

Safety Plan (HASP) and task specific JSA forms, copies of which will be present on 

site during such activities. 

VI. Procedure

Soil samples may be collected at intervals from the ground surface to various depths.  

Sample locations will be identified using stakes, flagging, or other appropriate means, 

and will be noted in a field logbook, PDA, and/or soil sampling logs. Sample points will 

be located by surveying, use of a global positioning system (GPS), and/or 

measurements from other surveyed site features.

1. Equipment that will come in contact with the soil sample should be cleaned in 

accordance with the appropriate equipment decontamination SOP(s), or else 

new, disposable equipment should be used.  Collect equipment blanks in 

accordance with the project Quality Assurance Project Plan (QAPP).

2. Clear the ground surface of brush, root mat, grass, leaves, or other debris.

3. Use a spade, spoon, scoop, or hand auger to collect a sample of the required 

depth interval.  

4. Use an engineer’s ruler to verify that the sample is collected to the correct depth 

and record the top and bottom depths from the ground surface.

5. To collect samples below the surface interval, remove the surface interval first;

then collect the deeper interval.  To prevent the hole from collapsing, it may be 
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necessary to remove a wider section from the surface or use cut polyvinyl 

chloride (PVC) tubing or pipe to maintain the opening.  

6. Collect samples for volatile organic compounds (VOCs) as discrete samples 

using Encore® samplers or cut syringes (see Extraction/Preservation of 

Soil/Sediment Samples for VOCs SOP).

7. Homogenize samples for other analyses across the required interval or mix 

them with other discrete grab samples to form a composite sample (see

Compositing or Homogenizing Samples SOP).

8. Place sample in clean sample container; label with sample identification 

number, date, and time of collection; and place on ice (if obtained for laboratory 

analysis).  Prepare samples for packaging and shipping to the laboratory in 

accordance with the Chain-of-Custody Handling, Packing, and Shipping SOP.

9. Backfill sample holes to grade with native material or with clean builder’s sand 

or other suitable material.

VII. Waste Management

Waste soils will be managed as specified in the FSP or Work Plan, and according to 

state and /or federal requirements.  Personal Protective Equipment (PPE) and 

decontamination fluids will be contained separately and staged at the project site for 

appropriate disposal.  Waste containers must be a sealed and labeled at the time of 

generation.  Labels will indicate date, sample locations, site name, city, state, and 

description of the matrix (e.g., soil, PPE).

VIII. Data Recording and Management

Field documentation such as log book entries and chain-of –custody records will be 

transmitted to the ARCADIS PM or Task Manager each day unless otherwise directed.  

The field team leader will retain all site documentation while in the field and add to 

project files when the field mobilization is complete.

IX. Quality Assurance

Quality assurance samples (rinse blanks, duplicates, and MS/MSDs) will be collected 

at the frequency specified in the FSP and/or QAPP and depending on the project 

quality objectives.  Reusable soil sampling equipment will be cleaned prior to use 

following equipment cleaning SOP.  Field rinse blanks will be used to confirm that 

decontamination procedures are sufficient and samples are representative of site 
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conditions.  Any deviations from the SOP will be discussed with the project manager 

prior to changing any field procedures.
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I. Scope and Application  

Soil or sediment samples collected for volatile organic compound (VOC) analysis must 
be handled in a manner which will minimize the loss of contaminants due to 
volatilization and biodegradation.  Based on experience and open literature, it has 
been concluded that field extraction and preservation must be conducted in a manner 
to ensure that contaminants do not degrade or volatilize during sample handling and 
transport.  The following equipment and procedures summarize the method of field 
preservation of soil samples.  

II. Personnel Qualifications 

ARCADIS field personnel will have current health and safety training, including 40-
hour HAZWOPER training, site supervision training, and site-specific health and safety 
training.  At least one person on the sampling team must be trained per Department of 
Transportation (DOT) and (International Air Transportation Administration (IATA) 
requirements to prepare and offer shipments of samples by a commercial carrier and 
training in Materials of Trade when transporting this material in ARCADIS or private 
vehicles for work-related purposes.  Trained personnel will use the following shipping 
guides: 

• ARCADIS Hazardous Materials (aka Dangerous Goods) using Shipping Guide 
No. US-002 - Environmental Samples-Solids Known or Suspected of Being 
Hazardous per DOT Definition  

 
• ARCADIS Hazardous Materials (aka Dangerous Goods) using Shipping Guide 

No. US-012 – Environmental Samples solid containing Methanol and or Sodium 
Bisulfate Preservative (collected using TeraCore® Encore®, EazyDraw® 
Syringe Samplers).   

In addition, ARCADIS personnel overseeing, directing, or supervising soil collection 
will be versed in the applicable standard operating procedures (SOPs) to successfully 
complete the sample activities.   

III. Equipment List 

• portable balance, small electronic or manual scale calibrated with an appropriate 
certified weight; 

• analyte-free water; 

• Site specific Health and Safety Plan (HASP); 
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• personal protective equipment (PPE), per the HASP; 

• 1¾ cm inside-diameter disposable soil coring device syringes (supplied by 
laboratory); 

• coolers or transport containers with contained ice; 

• large soil sampling device (e.g., split-spoon sampler); 

• indelible ink pens; 

• field logbook;  

• duct tape; 

• 1-gallon freezer bags; 

• appropriate forms;  

• preservative-free empty sample containers; 

• Encore™  (or equivalent, e.g. TeraCore®, EazyDraw®) samplers and cut plastic 
syringes; and/or 

• sampling containers provided by the laboratory (dependent on the type of purge 
and trap unit that will be used to analyze the samples): 

- low-concentration containers with a magnetic stir bar and a solution of 1 
gram of sodium bisulfate dissolved in 5 milliliter (mL) of organic-free water.  
Tare weight of container and contents should be recorded on the label. 

- high-concentration [greater than 200 micrograms per kilogram (ug/kg)] 
containers will contain 10 mL of methanol and also have the tare weight 
recorded on the label.  Tare weight of the container and contents should be 
recorded on the label. 

IV. Cautions 

Once the proper weight has been contained within the syringe, the piston of the 
syringe is used to push the soil into the 40-mL sample vial.  Care must be taken so as 
not to spill or splash the preservative already in the vials.  Caution must also be used 
when recapping the vial, as even a small amount of soil on the rim of the vial may 
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cause improper sealing and subsequently lead to loss of the preservative and 
surrogates.  The samples must be placed in coolers and maintained at approximately 
4°C.  The soil sample vials will be weighed by the laboratory before extractions are 
completed.  For this reason, extra labels or tape are not to be added to the vials.  
Containers or syringes that differ from the tare weight by more than 0.01 gram should 
not be used. 

Avoid over tightening sample vials lids.  Over tightened lids may damage the Teflon 
seal and integrity of the sample.  

Samples unpreserved at 4°C have a holding time of 48-hours, from the time of 
collection and analysis or preservation.  If samples are to be shipped unpreserved, 
plan to express mail via air and to shipment on the same day as collection, unless 
performance data can be provided to support longer holding times. The 40 mL vials 
are unacceptable as unpreserved sample containers due to VOC loss via volatilization 
and biodegradation.  

Freezing unpreserved samples in proper containers may be considered to extend 
holding times to 5 days.  

Soils are to be collected and contained in the least amount of time possible to 
minimize the loss of VOCs.  Trimming of outer layer of the exposed the soil sample 
should be considered, if the sample has been exposed to the atmosphere for more 
than a couple of minutes,  

 V. Health and Safety Considerations 

Care must be taken so as not to spill or splash the preservative already in the vials, 
when applicable.   Sodium bisulfate is a strong acid and can cause severe burns. If the 
preservative makes contact, immediately flush with potable water. Immediately consult 
with a medical professional if any burning, pain, or irritation persists. 

The 40-mL sample vials can shatter while tightening.  Amber vials are more prone to 
breakage.  Use appropriate cut resistant gloves to avoid possible laceration while 
tightening vials.  

Refer to the site specific health and safety plan (HASP) for further health and safety 
considerations.  
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VI. Procedure 

Container Preparation 

Container preservation may be done either in the field or in the laboratory. Procedures 
for both methods are provided in this SOP. Standard sample containers for laboratory 
preservation will include either TeraCore® Encore®, EazyDraw®.   

Field preservation will depend on the soil concentration, if known.   

For high concentration soils (greater than 200 ug/kg), laboratory-prepared 40-mL VOA 
vials filled with 5 mL to 10 mL of analyte-free purge and trap grade methanol (at a  
minimum of 5 mL methanol) to 5 gram soil/sediment.  The sample container size may 
be dependent on the type of purge and trap unit that will be used to analyze the 
samples.  

Containers for low VOC concentrations will include 1 gram of sodium bisulfate 
dissolved in 5 mL of organic-free water.   

The analytical laboratory also adds the appropriate surrogate compounds to the 
methanol based on the analytical method quality assurance [e.g. 8015, 8021, 8260b, 
Massachusetts Compendium of Analytical Methods for Volatile Petroleum 
Hydrocarbons (VPH), or 8260b, USEPA, 2002; DEQE, 2000; MADEP, 2003].  The 
laboratory records the weight of each vial to the nearest 0.1 gram after both methanol 
and surrogates have been added.  These containers must be stored in coolers and 
maintained at approximately   4oC ± 2o. 

Sampling 

Selection of a soil/sediment sampling interval will be determined based on a site-
specific sampling plan and collected either via TeraCore® Encore®, EazyDraw® or by 
preservation in the field with methanol and/or sodium bisulfate in containers pre-
measured by the laboratory. 

Preservation in the Field (laboratory pre-filled sample containers) 

Soil/sediment is collected in-situ or from a larger sampling device (e.g., split-spoon, 
auger, or other sampling device) with a disposable coring device (syringe), also 
supplied by the laboratory, as soon as possible upon sample retrieval to avoid 
exposure to air and VOC loss.  A coring device that may be used of amendable to 
soil/sediment type consists of a plastic syringe with the tip removed.  It is essential that 
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the diameter be suitable for injection into the sample container.  A small electronic or 
manual balance is needed for weighing the syringe and soil.  

1. Once the tare weight of the syringe is determined and a sample interval is 
selected, soil sample collection is accomplished by manually pushing a 
syringe into the soil/sediment with the piston withdrawn or collection with a 
stainless steel spoon. 

2. The soil sample weight is determined by subtracting the tared weight from 
the total weight of the soil and syringe. 

3. Acceptable soil sample weight is 5 grams for a 40-mL vial sample container.  
However, the laboratory may supply larger sized sample containers and 
require a laboratory-specific weight of soil/sediment.  

• If a syringe is used and the sample weight is less than 5 grams, the 
syringe may be pushed into the soil again, with the piston withdrawn 
to gather additional soil.  

• If the sample weight is greater than 5 grams, a portion of soil may be 
extruded and removed from the syringe. 

4. Weigh the containers in the field.  Record the weight of each sample.  
Subtract the tare weight of the container and preservative to obtain the 
weight of sample.  Record the weights on the sample labels and in the field 
notebook. 

5. If the volatile concentrations of the sample are not known, two low-
concentration vials and one high-concentration vial should be prepared, as 
discussed in Section III.  Additional vials are needed for samples to be used 
for laboratory quality control purposes.  Note: Samples that contain 
carbonate minerals may effervesce upon contact with the acidic low-
concentration preservative.  If the effervescence is small, the loss of 
volatiles will be limited by quickly capping the vial.  If large amounts of gas 
are generated, target analytes may be lost and the vials may shatter.  If this 
occurs, document the issue in the field notebook and collect another sample 
using a fresh container prepared with 5 mL (1 mL of water is equivalent to 1 
gram of water) of analyte-free water and no preservative. 

6.  (Place samples on ice immediately after collection and ship or deliver to the 
laboratory as soon as possible. 
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7. An additional sample fraction should be placed in a clean glass jar with no 
preservative for laboratory use to determine percent solids.  Moisture 
content determination is required to report the sample results on a dry 
weight basis.  Moisture content determination is required to report the 
sample results on a dry weight basis.  If soil samples will be analyzed for 
other parameters, the moisture content can usually be taken from the other 
sample containers.  However, when sampling for VOCs only, a small 
separate laboratory-supplied container must be filled. 

Laboratory Preservation (Encore™ or equivalent) 

1. Collect an approximate 5-gram sample using an Encore™ sampler or cut plastic 
syringe. 

2. Place samples on ice immediately after collection and ship or deliver to the 
laboratory as soon as possible.  Samples in capped Encore™ samplers should 
be delivered within 24 hours of collection to allow the sample to be persevered 
within 48 hours from collection and meet holding time. 

3. In addition to the soil sample collected for VOC analysis, soil must be collected 
and placed into an empty container for moisture content analysis.  Moisture 
content determination is required to report the sample results on a dry weight 
basis.  If soil samples will be analyzed for other parameters, the moisture 
content can usually be taken from the other sample containers.  However, when 
sampling for VOCs only, a small separate laboratory-supplied container must be 
filled. 

Shipping Container Preparation 

Use ARCADIS Hazardous Materials (aka Dangerous Goods) using Shipping Guide 
No. US-012 – Environmental Samples solid containing Methanol and or Sodium 
Bisulfate Preservative (collected using TeraCore® Encore®, EazyDraw® Syringe 
Samplers) for sample container preparation.  Among other requirements depending on 
whether the samples are shipped by air verse by ground shipping containers must be 
marked with “This package conforms to 49 CFR 173.4.”  Note: in order to comply 
with 49 CFR 173.4, the total volume of methanol mixture per shipping container must 
be less than 30 grams. In addition, other pertinent requirements of this reference are 
as follows: 

• Each inner receptacle is securely packed in an inside packaging with cushioning 
and absorbent material. The inside packaging cannot react chemically with the 
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material and needs to be capable of absorbing the entire contents of the 
receptacle. (Note: a foam container for the vials meets these requirements.)  

• The inside packaging is securely packed in a strong outside packaging. (Note: a 
cooler meets this requirement.) 

• The gross mass of the completed package does not exceed 64 pounds.  

Consult ARCADIS Hazardous Materials (aka Dangerous Goods) using Shipping Guide 
No. US-012 – Environmental Samples, Solid Containing Methanol and/or Sodium 
Bisulfate Preservative (collected using TeraCore® Encore®, EazyDraw® Syringe 
Samplers) for appropriate packing and labeling for shipments via air and ground.  In 
addition, consult the Chain-of-Custody SOP. 

VII. Waste Management 

Used methanol or sodium bisulfate, if any, will be contained in an airtight drum or 
container. Containers will be labeled with the project name, date, and contents.  
Appropriate client specified personnel will be notified for the transport of container to 
the appropriate on-site storage area for disposal at an appropriate facility.  Any unused 
sample containers with methanol or sodium bisulfate will be shipped back to the 
laboratory using original packaging material per DOT or IATA procedures.   

VIII. Data Recording and Management 

Sampling activities, (i.e. location, depth, soil/sediment type, sample identification, 
sample container tare weight, sample weights, effervescence) will be recorded in the 
field logbook.  Chain of custody (COC) will be prepared per the approved SOP and 
copies of the COC will be transmitted to the project manager and maintained in project 
files.  

IX. Quality Assurance 

Quality assurance activities will be completed to comply with the site specific sampling 
plan and/or quality assurance project plan.   

A methanol trip blank should accompany the sample containers at all times in the field 
and during transport.  This consists of a sample container prepared in a similar 
manner as the soil sample containers.  One trip blank should accompany each sample 
delivery group.   
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Field blanks and ambient air blanks are optional when sampling via the methanol 
preservation method.   

Discrete blind duplicate samples may be collected in separate soil/sediment sample 
containers.  Compositing or homogenizing multiple soil/sediment samples into one 
sample container is not acceptable.   

Site-specific matrix spike and matrix spike duplicate (MS/MSD) analyses, if required, 
may be collected from a single soil/sediment sample container; no additional sample 
volume is required.  

X. References 

Arizona Department of Environmental Quality (ADEQ), 2000. Implementation of EPA 
Method 5035-Soil Preparation of EPA Method 8015B, 8121B and 8260B, Arizona 
Revised Statues (A.R.S.) 49-104 (A).  April 19, 2000.  

Massachusetts Department of Environmental Protection (MADEP), 2003. Method for 
the Determination of Volatile Petroleum Hydrocarbons, MADEP-VPH-03-1.1, Revision 
1.1. December 2003. 

USEPA, 2002. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, 
Method 5035A – Closed System Purge and Trap for Volatile Organics in Soils and 
Waste Samples.  July 2002.  



 
 
 
 
SOP F-5 

 

Compositing or Homogenizing Samples 
  



Imagine the result

Compositing or Homogenizing 
Samples

Rev. #:  01

Rev Date:  March 11, 2009



g:\sop-library\reformatted sops 2008\general sops\295199 - compositing or homogenizing samples.doc

1SOP: Compositing or Homogenizing Samples

Rev. #: 01 | Rev Date:  March 11, 2009

Approval Signatures

Prepared by:  Date:  3/11/09

 Andrew Korik

Reviewed by:  Date:  3/11/09

 Michael Gefell (Technical Expert)



g:\sop-library\reformatted sops 2008\general sops\295199 - compositing or homogenizing samples.doc

2SOP: Compositing or Homogenizing Samples

Rev. #: 01 | Rev Date:  March 11, 2009

I. Scope and Application 

The general procedures to be used in composting/homogenizing solid and semisolid 

samples are outlined below.

II. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading compositing and/or 

homogenizing of samples should have a minimum of 2 years of previous field

experience and current health and safety training including 40-hour HAZWOPER 

training, site supervisor training, site-specific training, first aid, and CPR, as needed. 

Field personnel will also be compliant with client-specific training requirements. In 

addition, ARCADIS field sampling personnel will be versed in the relevant SOPs and 

posses the required skills and experience necessary to successfully complete the 

desired field work

III. Equipment List

The following materials will be available, as required, when compositing or 

homogenizing samples.

• personal protective equipment (PPE), as specified by the site Health and Safety 

Plan (HASP)

• stainless steel, plastic, glass or ceramic spoon (or disposable equivalent)

• stainless steel, plastic, glass or ceramic bowl (or disposable equivalent)

• stainless steel, plastic, glass or ceramic jar/bottle (or disposable equivalent)

• shovel or trowel

• plastic sheeting

• decontamination supplies

• digital camera (if allowed by facility policy)

• appropriate sample containers and forms

• field notebook and/or personal digital assistant (PDA)
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IV. Cautions

The field crew must be aware of the potential chemicals of concern (COCs), and 

equipped with a variety of sample homogenizing equipment. The field crew must take 

care not to use equipment that may react with suspected COCs. For example, 

stainless steel implements should not be used to homogenize strongly acidic 

materials.

Soil, sediment, sludge and other solid/semisolid materials that are easily mixed should 

be thoroughly homogenized. Excessive, vigorous mixing should be avoided as COCs 

can be mobilized/liberated posing a health and safety risk and diminishing the 

representativeness of the sample.

Implements used for compositing/homogenizing should be thoroughly decontaminated 

between samples. Field blanks and rinse blanks should be obtained.

A Shipping Determination must be performed, by DOT-trained personnel, for all 

environmental and geotechnical samples that are to be shipped, as well as some 

types of equipment/supplies that are to be shipped.

V. Health and Safety Considerations

• Sample compositing/homogenizing will be performed using procedures 
consistent with the project Health and Safety Plan.

• Appropriate personal protective equipment (PPE) must be worn by all field 

personnel within the designated work area. 

• Air monitoring may be required during certain field activities as required in the 

Site Health and Safety Plan.

ARCADIS field personnel will be familiar and compliant with Client-specific health and 

safety requirements.

VI. Procedure

Samples may require homogenization across a given depth interval, or several 

discrete grabs (usually five) may be combined into a composite sample.  Samples for 

volatile organic compound (VOC) analysis will not be homogenized or composited.  

The procedure for mixing samples is provided below.
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1. Mix the materials in a stainless steel (or appropriate non-reactive material) bowl 

using a stainless steel spoon (or disposable equivalents).  When dealing with 

large sample quantities, use disposable plastic sheeting and a shovel or trowel.  

Note: When preparing samples for metals analyses, do not use disposable 

aluminum (or metal tools or trays other than stainless steel), as it may influence 

the analytical results.

2. Flatten the pile by pressing the top without further mixing.

3. Divide the circular pile by into equal quarters by dividing out two diameters at 

right angles.

4. Mix each quarter individually using appropriate non-reactive bowls, spoons 

and/or sheeting.

5. Mix two quarters (as described above) to form halves, then mix the two halves 

to form a composite or homogenous sample.

6. Place composite or homogenized sample into specified containers.  Remaining 

material will be disposed of in accordance with project requirements and 

applicable regulations.

VII. Waste Management

Investigation-derived waste will be managed as described in the Investigation-Derived 

Waste Handling and Storage SOP.

VIII. Data Recording and Management

Sample identification, interval depth (if appropriate), sample date and time will be 

recorded in the field notebook, the boring log, and/or the PDA. The sample will also be 

identified on an appropriate chain of custody form, for submittal to an analytical 

laboratory for analysis. Consider digital photography to record unusual field conditions 

or to document compliance (i.e. proper labeling and storage of drums/IDW containers).

IX. Quality Assurance

All materials to be re-used for sample compositing/homogenizing will be 

decontaminated as appropriate. Field blanks and rinse blanks will be collected to 

evaluate decontamination procedures and to provide an indication as to whether 

external contamination has potentially been introduced.
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I. SCOPE AND APPLICATION  
Groundwater samples are collected from monitoring wells to evaluate groundwater quality. The protocol 

presented in this Technical Guidance Instruction (TGI) describes the procedures recommended to purge 

monitoring wells and collect groundwater samples. This protocol has been developed in accordance with the 

United States Environmental Protection Agency (USEPA) Region I Low Stress (Low-Flow) Purging and 

Sampling Procedures for the Collection of Groundwater Samples from Monitoring Wells (EQASOP-GW001; 

January 19, 2010). Both filtered and unfiltered groundwater samples may be collected using this low-flow 

sampling method. Filtered samples should be obtained using a 0.45-micron disposable filter. Project teams 

should determine the last time the wells were developed and if additional development might be necessary. 

Groundwater samples should not be collected within 1 week following well development.  

II. PERSONNEL QUALIFICATIONS 

Arcadis personnel providing assistance to groundwater sample collection and associated activities should 

have a minimum of 6 months of related experience or an advanced degree in environmental sciences, 

engineering, hydrogeology, or geology. The supervisor of the groundwater sampling team should have at 

least 1 year of previous supervised groundwater sampling experience. Prior to mobilizing to the field, the 

groundwater sampling team should review and be thoroughly familiar with relevant site-specific documents 

including but not limited to the site work plan, field sampling plan, Quality Assurance Project Plan (QAPP), 

Health and Safety Plan (HASP), historical information, and site relevant documents. 

Additionally, the groundwater sampling team should review and be thoroughly familiar with documentation 

provided by equipment manufacturers for all equipment that will be used in the field prior to mobilization. 

III. EQUIPMENT LIST 

Specific to this activity, the following materials (or equivalent) should be available: 

 Health and safety documents and equipment (as identified in the site HASP) 

 Site Plan, well construction records, prior groundwater sampling records (if available) 

 Sampling pump, which may consist of one or more of the following: 

- Submersible pump (e.g., Grundfos Redi-Flo 2) 

- Peristaltic pump (e.g., ISCO Model 150) 

- Bladder pump (e.g., Marschalk System 1, QED Micropurge, Geotech) 

 Appropriate controller and power source for pump: 

- Submersible and peristaltic pumps require electric power from either a generator or a deep cell 

battery. 

- Submersible pumps such as Grundfos require a pump controller to run the pump. 
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- Bladder pumps require a pump controller and a gas source (e.g., air compressor or compressed 

N2 or CO2 gas cylinders). 

 Teflon® tubing or Teflon®-lined polyethylene tubing of an appropriate size for the pump being used. 

For peristaltic pumps, dedicated Tygon® tubing (or other type as specified by the manufacturer) 

should also be used through the pump apparatus. When collecting samples for perflourinated 

compounds (PFCs), Teflon® components or tubing should not be used. Teflon® components or 

tubing may not be necessary when sampling for metals and/or inorganics. 

 Water-level probe (e.g., Solinist Model 101) 

 Water-quality (temperature/pH/specific conductivity/oxidation reduction potential 

[ORP]/turbidity/dissolved oxygen) meter and flow-through measurement cell. Several brands may 

be used, including: 

- YSI 6-Series Multi-Parameter Instrument 

- Horiba U-22 Multi-Parameter Instrument 

- Hydrolab Series 3 or Series 4a Multiprobe and Display 

 Supplemental turbidity meter (e.g., Horiba U-10, Hach 2100P, LaMotte 2020). Turbidity 

measurements collected with multi-parameter meters have sometimes been shown to be unreliable 

due to fouling of the optic lens of the turbidity meter within the flow-through cell. A supplemental 

turbidity meter should be used to verify turbidity data during purging if such fouling is suspected. An 

in-line tee and valve should allow for collection of water for turbidity measurements before the pump 

discharge enters the flow-through cell. Note that industry improvements may eliminate the need for 

these supplemental measurements in the future. 

 Appropriate water sample containers (supplied by the laboratory) 

 Appropriate blanks (trip blank supplied by the laboratory) 

 0.45-micron disposable filters (if field filtering is required) 

 Cleaning equipment 

 Groundwater sampling log (attached) or bound field logbook. 

Note that, in the future, the client may acquire different makes/models of some of this equipment if the listed 

makes/models are no longer available, or as a result of general upgrades or additional equipment 

acquisitions. Note the specific make/model of the equipment used during a sampling event on the 

groundwater sampling log. The maintenance requirements for the above equipment generally involve 

decontamination or periodic cleaning, battery charging, and proper storage, as specified by the 

manufacturer. For operational difficulties, the equipment should be serviced by a qualified technician. 
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IV. CAUTIONS 

Different USEPA regions and/or state regulatory agencies may stipulate deviations from this document. It is 

the responsibility of the Project Manager or Technical manager to be fully aware of the requirements from 

the applicable regulatory framework. 

If heavy precipitation occurs, and no cover over the sampling area and monitoring well can be erected, 

sampling may be discontinued until adequate cover is provided. Rain water could contaminate groundwater 

samples. Do not use permanent marker or felt-tipped pens for labels on sample container or sample 

coolers; use indelible ink. Permanent markers could introduce volatile constituents into the samples. It may 

be necessary to field filter some parameters (e.g., metals) prior to collection, depending on preservation, 

analytical method, and project quality objectives. Store and/or stage empty and full sample containers and 

coolers out of direct sunlight. To mitigate potential cross-contamination, groundwater samples are to be 

collected in a pre-determined order from least impacted to impacted based on previous analytical data. If no 

analytical data are available, collect samples in order of upgradient, then furthest downgradient to source 

area locations. Be careful not to overtighten lids with Teflon® liners or septa (e.g., 40 mL vials). 

Overtightening can cause the glass to shatter or impair the integrity of the Teflon® seal.  

V. HEALTH AND SAFETY CONSIDERATIONS 

Review all site-specific and procedural hazards as they are provided in the HASP, and review Job Safety 

Analysis (JSA) documents in the field each day prior to beginning work. Generators and cord and plug 

equipment should employ an overcurrent protection device such as an integrated ground fault circuit 

interrupter (GFCI) cord. Grundfos pump controllers will not run properly with a GFCI, so the power source 

should be equipped with other overcurrent protection means. 

VI. PROCEDURE 

Groundwater should be purged from the wells using an appropriate pump. If the depth to water is below the 

sampling range of a peristaltic pump (approximately 25 feet), submersible pumps or bladder pumps should 

be used provided that the well is constructed with a casing diameter greater than or equal to 2 inches (the 

minimum well diameter capable of accommodating such pumps). Bladder pumps are preferred over 

peristaltic and submersible pumps if sampling of volatile organic compounds (VOCs) is required to prevent 

volatilization. For smaller diameter wells, where the depth to water is below the sampling range of a 

peristaltic pump, alternative sampling methods (i.e., bailing or small diameter bladder pumps) should be 

used to purge and sample the groundwater. Purge water should be collected and containerized according to 

the direction of the project team. 

 

1. Calibrate field instruments according to manufacturer procedures for calibration and document. 



 

 6 

TGI: Low-Flow Groundwater Purging and Sampling Procedures in Monitoring Wells  
Rev. #:  4 | Rev Date:  12/30/2016 

2. Open the well cover while standing upwind of the well. Remove the well cap and place it on the plastic 

sheeting. Insert the photoionization detector (PID) probe approximately 4 to 6 inches into the casing or the 

well headspace and cover it with a gloved hand. Record the PID reading in the field log. Perform air 

monitoring in the breathing zone according to the HASP and/or JSA. Measure the initial depth to 

groundwater prior to placing the pumps. 

3. Prepare and install the pump in the well: For submersible and non-dedicated bladder pumps, decontaminate 

the pump according to site decontamination procedures. Non-dedicated bladder pumps will require a new 

bladder and attachment of an air line, sample discharge line, and safety cable prior to placement in the well. 

Attach the air line tubing to the air port on the top of the bladder pump. Attach the sample discharge tubing 

to the water port on the top of the bladder pump. Take care not to reverse the air and discharge tubing lines 

during bladder pump setup, as this could result in bladder failure or rupture. 

Attach and secure a safety cable to the eyebolt on the top of bladder pump (if present, depending on pump 

model used). Slowly lower the pump, safety cable, tubing, and electrical lines into the well to a depth 

corresponding to the approximate center of the saturated screen section of the well. Avoid twisting and 

tangling of safety cable, tubing, and electrical lines while lowering the pump into the well; twisted and 

tangled lines could result in the pump becoming stuck in the well casing. Also, make sure to keep tubing and 

lines from touching the ground or other surfaces while introducing them into the well, as this could lead to 

well contamination. If a peristaltic pump is being used, slowly lower the sampling tubing into the well to a 

depth corresponding to the approximate center of the saturated screen section of the well. The pump intake 

or sampling tube must be kept at least 2 feet above the bottom of the well to prevent mobilization of any 

sediment present in the bottom of the well.  

4. If using a bladder pump, connect the air line to the pump controller output port. The pump controller 

should then be connected to a supply line from an air compressor or compressed gas cylinder using an 

appropriate regulator and air hose. Tighten the regulator connector onto the gas cylinder (if used) to prevent 

leaks. Teflon® tape may be used on the threads of the cylinder to provide a tighter seal. Once the air 

compressor or gas cylinder is connected to the pump controller, turn on the compressor or open the valve 

on the cylinder to begin the gas flow. Turn on the pump controller power if an on/off switch is present, and 

verify that all batteries are charged and fully operating before beginning to pump.  

5. Connect the pump discharge water line to the bottom inlet port on the flow-through cell connected to the 

water quality meter.  

6. Measure the water level again with the pump in the well before starting the pump to ensure that it has 

stabilized. Start pumping the well at 200 to 500 milliliters (mL) per minute (or at lower site-specific rate if 

specified). Adjust the pump rate to cause little or no water level drawdown in the well (less than 0.3 foot 

below the initial static depth to water measurement), and the water level should stabilize; however, this is 

not always possible. The water level should be monitored every 3 to 5 minutes (or as appropriate, lower flow 

rates may require longer time between readings) during pumping if the well diameter is of sufficient size to 
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allow such monitoring. Do not break pump suction or cause entrainment of air in the sample. Record 

pumping rate adjustments and depths to water. If necessary, reduce pumping rates to the minimum 

capabilities of the pump to avoid pumping the well dry and/or to stabilize indicator parameters. Maintain a 

steady flow rate to the extent practicable. Review groundwater sampling records from previous sampling 

events (if available) prior to mobilization to estimate the optimum pumping rate and anticipated drawdown 

for the well in order to more efficiently reach a stabilized pumping condition. If the recharge rate of the well is 

very low, use alternative purging techniques, which will vary based on the well construction and screen 

position. For wells screened across the water table, the well may be pumped dry and sampling can 

commence as soon as the volume in the well has recovered sufficiently to permit collection of samples. For 

wells screened entirely below the water table, the well can be pumped until a stabilized level (which may be 

greater than the maximum displacement goal of 0.3 foot) is maintained, and monitoring for stabilization of 

field indicator parameters can commence. If a lower stabilization level cannot be maintained, the well may 

be pumped until the drawdown is at a level slightly higher than top of the well screen. Sampling may 

commence after one well volume has been removed and the well has recovered sufficiently to permit 

collection of samples. During purging, monitor the field indicator parameters (e.g., turbidity, temperature, 

specific conductance, pH, ORP, and dissolved oxygen [DO]) every 3 to 5 minutes (or after each volume of 

the flow-through cell has been purged). Measure field indicator parameters using a flow-through analytical 

cell or a clean container such as a glass beaker. Record field indicator parameters on the groundwater 

sampling log. The well is considered stabilized and ready for sample collection when turbidity values remain 

within 10% (or within 1 nephelometric turbidity unit [NTU] if the turbidity reading is less than 10 NTU), the 

specific conductance and temperature values remain within 3%, ORP readings remain within ± 10 mV, DO 

values remain within 10%, and pH remains within 0.1 unit for three consecutive readings collected at 3- to 5-

minute intervals (or other appropriate interval, alternate stabilization goals may exist in different geographic 

regions, consult the site-specific Work Plan for stabilization criteria). If the field indicator parameters do not 

stabilize within 1 hour of the start of purging, but the groundwater turbidity is below the goal of 50 NTU and 

the values for all other parameters are within 10%, the well can be sampled. If the parameters have 

stabilized but the turbidity is not in the range of the 50 NTU goal, the pump flow rate may be decreased to a 

minimum rate of 100 mL/min to reduce turbidity levels as low as possible. DO is extremely susceptible to 

various external influences (including temperature or the presence of bubbles on the DO meter); care 

should be taken to minimize the agitation or other disturbance of water within the flow-through cell while 

collecting these measurements. If air bubbles are present on the DO probe or in the discharge tubing, 

remove them before taking a measurement. If DO values are not within acceptable range for the 

temperature of groundwater (Attachment 1), then again check for and remove air bubbles on the probe 

before re-measuring. If the DO value is 0.00 or less, then the meter should be serviced and re-calibrated. If 

the DO values are above possible results, then the meter should be serviced and re-calibrated. 

During extreme weather conditions, stabilization of field indicator parameters may be difficult to attain. 

Modifications to the sampling procedures to alleviate these conditions (e.g., measuring the water 
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temperature in the well adjacent to the pump intake) should be documented in the field notes. If other field 

conditions preclude stabilization of certain parameter, an explanation of why the parameters did not stabilize 

should also be documented in the field logbook. 

7. Complete the sample label(s) and cover the label(s) with clear packing tape to secure the label onto the 

container. 

8. After the indicator parameters have stabilized, collect groundwater samples by diverting flow out of the 

unfiltered discharge tubing into the appropriate labeled sample container. If a flow-through analytical cell is 

being used to measure field parameters, the flow-through cell should be disconnected after stabilization of 

the field indicator parameters and prior to groundwater sample collection. Under no circumstances should 

analytical samples be collected from the discharge of the flow-through cell. When the container is full, tightly 

screw on the cap. Samples should be collected in the following order: VOCs, total organic carbon (TOC), 

semi-volatile organic compounds (SVOCs), metals and cyanide, and others (or other order as defined in the 

site-specific Work Plan).  

9. If sampling for total and filtered metals and/or polychlorinated biphenyls (PCBs), a filtered and unfiltered 

sample should be collected. Install an in-line, disposable 0.45-micron particle filter on the discharge tubing 

after the appropriate unfiltered groundwater sample has been collected. Continue to run the pump until an 

initial volume of “flush” water has been run through the filter in accordance with the manufacturer’s 

directions (generally 100 to 300 mL). Collect the filtered groundwater sample by diverting flow out of the 

filter into the appropriately labeled sample container. When the container is full, tightly screw on the cap.  

10. Secure with packing material and store at 4°C in an insulated transport container provided by the 

laboratory. 

11. Record on the groundwater sampling log or bound field logbook the time at which sampling procedures 

were completed, any pertinent observations of the sample (e.g., physical appearance and the presence or 

lack of odors or sheens), and the values of the stabilized field indicator parameters as measured during the 

final reading during purging (Attachment 2 – Example Sampling Log). 

12. Turn off the pump and air compressor or close the gas cylinder valve if using a bladder pump setup. 

Slowly remove the pump, tubing, lines, and safety cable from the well. Do not allow the tubing or lines to 

touch the ground or any other surfaces which could contaminate them.  

13. If tubing is to be dedicated to a well, it should be folded to a length that will allow the well to be capped 

and also facilitate retrieval of the tubing during later sampling events. A length of rope or string should be 

used to tie the tubing to the well cap. Alternatively, if tubing and safety line are to be saved and reused for 

sampling the well at a later date, they may be coiled neatly and placed in a clean plastic bag that is clearly 

labeled with the well ID. Make sure the bag is tightly sealed before placing it in storage.  

14. Secure the well and properly dispose of personal protective equipment (PPE) and disposable 

equipment. 

15. Complete the procedures for packaging, shipping, and handling with the associated chain of custody. 
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16. Complete decontamination for flow-through analytical cell and submersible or bladder pump, as 

appropriate. 

17. At the end of the day, perform calibration check of field instruments. 

VII. WASTE MANAGEMENT 

Materials generated during groundwater sampling activities, including disposable equipment, should be 

placed in appropriate containers. Containerized waste should be disposed of by the client consistent with 

the procedures identified in the HASP. 

VIII. DATA RECORDING AND MANAGEMENT 

Initial field logs and chain-of-custody records should be transmitted to the Arcadis Project Manager at the 

end of each day unless otherwise directed. The groundwater team leader retains copies of the groundwater 

sampling logs. 

IX. QUALITY ASSURANCE 

In addition to the quality control samples to be collected in accordance with this TGI, the following quality 

control procedures should be observed in the field:  

 Collect samples from monitoring wells, in order of increasing concentration, to the extent known 

based on review of historical site information if available. 

 Equipment blanks should include the pump and tubing (if using disposable tubing) or the pump only 

(if using tubing dedicated to each well). 

 Collect equipment blanks after wells with higher concentrations (if known) have been sampled. 

 Operate all monitoring instrumentation in accordance with manufacturer’s instructions and 

calibration procedures. Calibrate instruments at the beginning of each day and verify the calibration 

at the end of each day. Record all calibration activities in the field notebook. 

 Clean all groundwater sampling equipment prior to use in the first well and after each subsequent 

well following procedures for equipment decontamination. 

X. REFERENCES 

United States Environmental Protection Agency (USEPA). 1986. RCRA Groundwater Monitoring Technical 

Enforcement Guidance Document (September 1986). 

 

USEPA Region II. 1998. Ground Water Sampling Procedure Low Stress (Low Flow) Purging and Sampling.  
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I. Scope and Application 

Equipment decontamination is performed to ensure that sampling equipment that 
contacts a sample, or monitoring equipment that is brought into contact with 
environmental media to be sampled, is free from analytes of interest and/or 
constituents that would interfere with laboratory analysis for analytes of interest. 
Equipment must be cleaned prior to use for sampling or contact with environmental 
media to be sampled, and prior to shipment or storage. The effectiveness of the 
decontamination procedure should be verified by collecting and analyzing equipment 
blank samples. 

The equipment cleaning procedures described herein includes pre-field, in the field, 
and post-field cleaning of sampling tools which will be conducted at an established 
equipment decontamination area (EDA) on site (as appropriate). Equipment that 
may require decontamination at a given site includes: soil sampling tools; 
groundwater, sediment, and surface-water sampling devices; water testing 
instruments; down-hole instruments; and other activity-specific sampling equipment. 
Non-disposable equipment will be cleaned before collecting each sample, between 
sampling events, and prior to leaving the site. Cleaning procedures for sampling 
equipment will be monitored by collecting equipment blank samples as specified in 
the applicable work plan or field sampling plan. Dedicated and/or disposable (not to 
be re-used) sampling equipment will not require decontamination. 

II. Personnel Qualifications 

ARCADIS field sampling personnel will have current health and safety training, 
including 40-hour HAZWOPER training, site supervisor training, and site-specific 
training, as needed.  In addition, ARCADIS field sampling personnel will be versed in 
the relevant SOPs and possess the skills and experience necessary to successfully 
complete the desired fieldwork.  The project HASP and other documents will identify 
any other training requirements such as site specific safety training or access control 
requirements. 

III. Equipment List 

 health and safety equipment, as required in the site Health and Safety Plan 
(HASP) 

 distilled water 
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 Non-phosphate detergent such as Alconox or, if sampling for phosphorus 
phosphorus-containing compounds, Luminox (or equivalent). 

 tap water 

 rinsate collection plastic containers 

 DOT-approved waste shipping container(s), as specified in the work plan or field 
sampling plan (if decontamination waste is to be shipped for disposal) 

 brushes 

 large heavy-duty garbage bags 

 spray bottles 

 (Optional) – Isoprophyl alcohol (free of ketones) or methanol 

 Ziploc-type bags 

 plastic sheeting 

IV. Cautions 

Rinse equipment thoroughly and allow the equipment to dry before re-use or storage 
to prevent introducing solvent into sample medium.  If manual drying of equipment is 
required, use clean lint-free material to wipe the equipment dry. 

Store decontaminated equipment in a clean, dry environment. Do not store near 
combustion engine exhausts. 
 
If equipment is damaged to the extent that decontamination is uncertain due to 
cracks or dents, the equipment should not be used and should be discarded or 
submitted for repair prior to use for sample collection. 
 
A proper shipping determination will be performed by a DOT-trained individual for 
cleaning materials shipped by ARCADIS. 
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V. Health and Safety Considerations 

Review the material safety data sheets (MSDS) for the cleaning materials used in 
decontamination. If solvent is used during decontamination, work in a well-ventilated 
area and stand upwind while applying solvent to equipment. Apply solvent in a 
manner that minimizes potential for exposure to workers. Follow health and safety 
procedures outlined in the HASP. 

VI. Procedure 

A designated area will be established to clean sampling equipment in the field prior 
to sample collection. Equipment cleaning areas will be set up within or adjacent to 
the specific work area, but not at a location exposed to combustion engine exhaust. 
Detergent solutions will be prepared in clean containers for use in equipment 
decontamination. 

Cleaning Sampling Equipment  
 
1. Wash the equipment/pump with potable water. 

2. Wash with detergent solution (Alconox, Liquinox  or equivalent) to remove all 
visible particulate matter and any residual oils or grease. 

3. If equipment is very dirty, precleaning with a brush and tap water may be 
necessary. 

4. (Optional) – Flush with isopropyl alcohol (free of ketones) or with methanol. This 
step is optional but should be considered when sampling in highly impacted 
media such as non-aqueous phase liquids or if equipment blanks from previous 
sampling events showed the potential for cross contamination of organics.  

5. Rinse with distilled/deionized water. 

Decontaminating Submersible Pumps 
 
Submersible pumps may be used during well development, groundwater sampling, 
or other investigative activities. The pumps will be cleaned and flushed before and 
between uses. This cleaning process will consist of an external detergent solution 
wash and tap water rinse, a flush of detergent solution through the pump, followed 
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by a flush of potable water through the pump. Flushing will be accomplished by 
using an appropriate container filled with detergent solution and another contained 
filled with potable water. The pump will run long enough to effectively flush the pump 
housing and hose (unless new, disposable hose is used). Caution should be 
exercised to avoid contact with the pump casing and water in the container while the 
pump is running (do not use metal drums or garbage cans) to avoid electric shock. 
Disconnect the pump from the power source before handling. The pump and hose 
should be placed on or in clean polyethylene sheeting to avoid contact with the 
ground surface. 

VII. Waste Management 

Equipment decontamination rinsate will be managed in conjunction with all other waste 
produced during the field sampling effort.  Waste management procedures are 
outlined in the work plan or Waste Management Plan (WMP). 

VIII. Data Recording and Management 

Equipment cleaning and decontamination will be noted in the field notebook. 
Information will include the type of equipment cleaned, the decontamination location 
and any deviations from this SOP. Specific factors that should be noted include 
solvent used (if any), and source of water. 

Any unusual field conditions should be noted if there is potential to impact the 
efficiency of the decontamination or subsequent sample collection. 

An inventory of the solvents brought on site and used and removed from the site will 
be maintained in the files. Records will be maintained for any solvents used in 
decontamination, including lot number and expiration date. 

Containers with decontamination fluids will be labeled. 

IX. Quality Assurance 

Equipment blanks should be collected to verify that the decontamination procedures 
are effective in minimizing potential for cross contamination. The equipment blank is 
prepared by pouring deionized water over the clean and dry tools and collecting the 
deionized water into appropriate sample containers. Equipment blanks should be 
analyzed for the same set of parameters that are performed on the field samples 
collected with the equipment that was cleaned. Equipment blanks are collected per 
equipment set, which represents all of the tools needed to collect a specific sample. 
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X. References 

USEPA Region 9, Field Sampling Guidance #1230, Sampling Equipment 
Decontamination. 

USEPA Region 1, Low Stress (low flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples from Monitoring Wells. 
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1 INTRODUCTION  

This document describes general and/or specific procedures, methods, actions, steps, and considerations 
to be used and observed by Arcadis staff when performing work, tasks, or actions under the scope and 
relevancy of this document. This document may describe expectations, requirements, guidance, 
recommendations, and/or instructions pertinent to the service, work task, or activity it covers.  

It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to the 
persons conducting services that fall under the scope and purpose of this procedure, instruction, and/or 
guidance.  The Arcadis CPM will also ensure that the persons conducting the work falling under this 
document are appropriately trained and familiar with its content.  The persons conducting the work under 
this document are required to meet the minimum competency requirements outlined herein, and inquire to 
the CPM regarding any questions, misunderstanding, or discrepancy related to the work under this 
document. 

This document is not considered to be all inclusive nor does it apply to any and all projects.  It is the 
CPM’s responsibility to determine the proper scope and personnel required for each project.  There may 
be project- and/or client- and/or state-specific requirements that may be more or less stringent than what 
is described herein.  The CPM is responsible for informing Arcadis and/or Subcontractor personnel of 
omissions and/or deviations from this document that may be required for the project.  In turn, project staff 
are required to inform the CPM if or when there is a deviation or omission from work performed as 
compared to what is described herein.  

In following this document to execute the scope of work for a project, it may be necessary for staff to 
make professional judgment decisions to meet the project’s scope of work based upon site conditions, 

staffing expertise, state-specific requirements, health and safety concerns, etc.  Staff are required to 
consult with the CPM when or if a deviation or omission from this document is required that has not 
already been previously approved by the CPM.  Upon approval by the CPM, the staff can perform the 
deviation or omission as confirmed by the CPM. 

2 SCOPE AND APPLICATION  

The objective of this Technical Guidance Instruction (TGI) is to describe the procedures to manage 
investigation-derived wastes (IDW), both hazardous and nonhazardous, generated during site activities, 
which may include, but are not limited to: drilling, trenching/excavation, construction, demolition, 
monitoring well sampling, soil sampling, decontamination and remediation. For the purposes of this TGI, 
IDW is considered to be discarded materials which are defined as solid waste by United States 
Environmental Protection Agency (EPA) standard 40 CFR § 261.2 (which may include liquids, solids, or 
sludges). IDW may include soil, groundwater, drilling fluids, decontamination liquids, as well as 
contaminated personal protective equipment (PPE), sorbent materials, construction and demolition 
debris, and disposable sampling materials. Hazardous or uncharacterized IDW will be collected and 
staged at the point of generation. Quantities small enough to be containerized in 55-gallon drums will be 
taken to a designated temporary onsite storage area (discussed in further detail under Drum Storage) 
pending characterization and disposal. IDW materials will be characterized using process knowledge and 
appropriate laboratory analyses to determine the waste classification and evaluate proper safe handling 
and disposal methods.  



TGI – Investigation-Derived Waste Handling and Storage  
Rev #: 0 | Rev Date: February 23, 2017 

Downloaded and printed copies from the Approved Procedure Library are uncontrolled documents.  
 
arcadis.com 4 

This TGI describes the necessary equipment, field procedures, materials, regulatory references, and 
documentation procedures necessary for proper handling and storage of IDW up to the time it is properly 
transported from the project site and disposed. The procedures included in this TGI for handling and 
temporary storage of IDW are based on the EPA’s guidance document Guide to Management of 

Investigation Derived Wastes (USEPA, 1992). IDW is assumed to be contaminated with the site 
constituents of concern (COCs) until analytical evidence indicates otherwise. IDW will be managed to 
ensure the protection of human health and the environment and will comply with all applicable or relevant 
and appropriate requirements (ARAR). Although not comprehensive, the following laws and regulations 
on Hazardous Waste Management should be considered as potential ARAR. It is the Arcadis Certified 
Project Manager (CPM) and/or designated Technical Expert to determine which laws and regulations, at 
all levels of government, are applicable to each project site and activity falling under this TGI. 

Federal Laws and Regulations 

• Resource Conservation and Recovery Act (RCRA) 42 USC § 6901-6987. 
• Federal Hazardous Waste Regulations 40 CFR § 260-265 

Department of Transportation (DOT) Hazardous Materials Transportation 49 CFR  

Occupational Safety and Health Administration (OSHA) Regulations 29 CFR 

State Laws and Regulations 

• To be determined based on location of site and location of treatment, storage, and/or disposal 
facility (TSDF) to be utilized. 

Regional, County, Municipal, and Local Regulations 

• To be determined based on location of site and location of treatment, storage, and/or disposal 
facility (TSDF) to be utilized. 

Initial Storage 

Pending characterization, IDW will be temporarily stored appropriately within each area of contamination 
(AOC). Under RCRA, “storage” is defined as the “holding of hazardous waste for a temporary period, at 

the end of which the hazardous waste is treated, disposed of, or stored elsewhere” (40 CFR § 260.10). 

The onsite waste staging area will be in a secure and controlled area. Uncharacterized wastes are 
considered potentially hazardous wastes and must be stored in DOT approved packaging. Liquid wastes 
must be stored in DOT approved closed head drums or other approved containers (e.g., portable tank 
containers) that are compatible with the type of material stored therein. Solid materials must be stored in 
DOT approved open head drums where practicable. Larger quantities of solid IDW can be containerized 
in bulk containers (such as in a roll-off box). Soil from large excavation projects may be managed in 
stockpiles with within the AOC and does not need to be containerized until exiting the AOC.  

Characterization 

Waste characterization can either be based on generator knowledge, such as using historical process 
knowledge and safety data sheets (SDS), or can be based upon characterization sampling analytical 
results. IDW typically is not characterized using SDS as it is a mixture of aged chemicals and 
environmental media. Historical process knowledge should be used to determine if the IDW is a listed 
hazardous waste (40 CFR § 261.31-33). If the IDW is not a listed hazardous waste, waste 
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characterization can be completed by laboratory analysis of representative samples of the IDW. The 
laboratory used for waste characterization analysis must have the appropriate state and federal 
accreditations and may be required to be pre-approved by the Client. IDW will be classified as RCRA 
hazardous or non-regulated under RCRA based on the waste characterization determination. 

If IDW is characterized as RCRA hazardous waste, RCRA and DOT requirements must be followed for 
packaging, labeling, transporting, storing, and record keeping as described in 40 CFR § 262 and 49 CFR 
§ 171-178. Waste material classified as RCRA nonhazardous may be handled and disposed of as 
nonhazardous waste in accordance with applicable federal, state, and local regulations. 

Storage Time Limitations 

Containerized hazardous wastes can be temporarily stored for a maximum of 90 calendar days from the 
accumulation start date for a large quantity generator or a maximum of 180 calendar days from the 
accumulation start date for a small quantity generator. Wastes classified as nonhazardous may be 
handled and disposed of as nonhazardous waste and are not subject to storage time limitations.  

This is TGI may be modified by the CPM and/or Technical Expert for a specific project or client program, 
as required, dependent upon client requirements, site conditions, equipment limitations, or limitations 
imposed by the procedure. The resulting procedure employed to execute the work will be documented in 
the project work plans or reports. If changes to the sampling procedures are required due to unanticipated 
field conditions, the changes will be discussed with the CPM and/or Technical Expert as soon as 
practicable, and if approved to be performed, be documented. 

3 PERSONNEL QUALIFICATIONS 

Arcadis field sampling personnel will have current regulatory- and Arcadis-required health and safety 
training including 40-hour HAZWOPER training, site supervisor training, site-specific training, first aid, and 
cardiopulmonary resuscitation (CPR), as needed. Personnel handling and packaging hazardous waste 
and performing hazardous waste characterizations must have RCRA hazardous waste management 
training per 40 CFR § 264.16.  

Although not common practice, in certain situations Arcadis personnel may sign waste profiles and/or 
waste manifests on a case by case basis for clients, provided the appropriate agreement is in place 
between Arcadis and the client documenting that Arcadis is not the generator, but is acting as an 
authorized representative of the generator. Arcadis personnel who sign waste profiles and/or waste 
manifests will have both current RCRA hazardous waste management training per 40 CFR § 264.16 and 
current DOT hazardous materials transportation training per 49 CFR § 172.704. Arcadis field personnel 
will also comply with client-specific training. In addition, Arcadis field sampling personnel will be 
knowledgeable in the relevant processes, procedures, and Technical Guidance Instructions (TGIs) and 
possess the demonstrated required skills and experience necessary to successfully complete the desired 
field work.  The project health and safety plan (HASP) and other documents will identify other training 
requirements or access control requirements. 

 



TGI – Investigation-Derived Waste Handling and Storage  
Rev #: 0 | Rev Date: February 23, 2017 

Downloaded and printed copies from the Approved Procedure Library are uncontrolled documents.  
 
arcadis.com 6 

4 EQUIPMENT LIST 

The Following Materials, as required, will be available for IDW handling and Storage: 

• Appropriate personal protective equipment as specified in the Site Health and Safety Plan 
(HASP) 

• DOT approved containers 
• Hammer 
• Leather gloves 
• Drum dolly 
• Appropriate drum labels (outdoor waterproof self-adhesive) 
• Portable tank container 
• Appropriate labeling, packing, chain-of-custody forms, and shipping materials as determined by 

the CPM and/or Technical Expert.   
• Indelible ink and/or permanent marking pens 
• Plastic sheeting 
• Appropriate sample containers, labels, and forms 
• Stainless-steel bucket auger 
• Stainless steel spatula or knife 
• Stainless steel hand spade 
• Stainless steel scoop 
• Digital camera 
• Field logbook 

5 CAUTIONS 

Filled drums can be very heavy, become unbalanced, or spill its contents.  Therefore, use appropriate 
moving techniques and equipment for safe handling. Similar media (e.g. soils with other soils; or liquids 
with other liquids) will be stored in the same drums to aid in sample analysis and disposal. Drum lids must 
be secured to prevent rainwater from entering the drums and leakage during movement. Drums 
containing solid material may not contain any free liquids. Waste containers stored for extended periods 
of time may be subject to deterioration. Drum Over Packs may be used as secondary containment. All 
drums must be visually inspected for condition to ensure that they are in good condition without visible 
evidence of rusting, holes, breakage, etc., to prevent potential leakage and facilitate subsequent disposal. 
All drum lids must be verified as having a properly functioning secured lid prior to use. 

6 HEALTH AND SAFETY CONSIDERATIONS 

Click here and enter text] As determined by the site’s known and suspected hazards, appropriate PPE 

must be worn by all field personnel within the designated work area. Exposure air monitoring may be 
required during certain field activities as required in the Site Health and Safety Plan. If soil excavation in 
areas with potentially hazardous contaminants is possible, contingency plans will be developed to 
address the potential for encountering gross contamination or non-aqueous phase liquids. All excavation 
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activities shall be in compliance with OSHA standard 29 CFR 1926.651 Excavations, and any other 
applicable regulations. 

Arcadis field personnel and subcontractors will be trained in and perform their work in compliance with all 
applicable federal, state, and local health and safety regulations as well as Arcadis’ HASP and applicable 

Client health and safety requirements. 

7 PROCEDURE 

Specific waste temporary storage and handling procedures to be used are dependent upon the type of 
generated waste, including type of media (e.g. soils or free liquids) and constituents of concern. For this 
reason, IDW can be stored in a secure location onsite in separate 55-gallon storage drums, where solids 
can be stockpiled onsite (if nonhazardous) and purge water may be stored in portable tank containers. 
Waste materials such as broken sample bottles or equipment containers and wrappings will be stored in 
55-gallon drums unless they were not in contact with sample media. 

Management of IDW 

Minimization of IDW should be considered by the project team during all phases of the project. Site 
managers may want to consider techniques such as replacing solvent based cleaners with aqueous-
based cleaners for decontamination of equipment, reuse of equipment (where it can be properly 
decontaminated), limitation of traffic between exclusion and support zones, and drilling methods and 
sampling techniques that minimize the generation of waste. Alternative drilling and subsurface sampling 
methods may include the use of small diameter boreholes, as well as borehole testing methods such as a 
core penetrometer or direct push technique instead of coring. 

Drum Storage 

Drums containing hazardous waste will be stored in accordance with the requirements of 40 CFR 265 
Subpart I (for containers) and 265 Subpart DD (for containment buildings). All 55-gallon drums will be 
stored at a secure, centralized onsite location that is readily accessible for vehicular pick-up. Drums 
confirmed as, or assumed to contain hazardous waste will be stored over an impervious surface provided 
with secondary spill containment. The storage location will, for drums containing liquid, have a 
containment system that can contain at least the larger of 10% of the aggregate volume of staged 
materials or 100% of the volume of the largest container. Drums will be closed during storage and be in 
good condition in accordance with the Guide to Management of Investigation-Derived Wastes (USEPA, 
1992). 

Hazardous Waste Determination 

Waste material must be characterized to determine if it meets any of the federal definitions of hazardous 
waste as required by 40 CFR § 262.11. If the waste does not meet any of the federal definitions, it must 
then be established if any state-specific or local-specific hazardous waste criteria exist/apply. 

Generator Status 

Once hazardous waste determination has been made, the generator status will be determined. Large 
quantity generators (LQG) are generators who generate more than 1,000 kilograms of hazardous waste 
in a calendar month. Small quantity generators (SQG) of hazardous waste are generators who generate 
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greater than 100 kilograms but less than 1,000 kilograms of hazardous waste in a calendar month. 
Conditionally exempt small quantity generators (CESQG) are generators who generate less than 100 
kilograms of hazardous waste per month. Please note that a generator status may change from month to 
month and that a notice of this change is usually required by the generator’s state agency. 

Accumulation Time for Hazardous Waste 

A LQG may accumulate hazardous waste on site for 90 calendar days or less without a permit and 
without having interim status, provided that such accumulation is in compliance with requirements in 40 
CFR § 262.34. A SQG may accumulate hazardous waste on site for 180 calendar days or less without a 
permit or without having interim status, subject to the requirements of 40 CFR § 262.34(d). CESQG 
requirements are found in 40 CFR § 261.5. NOTE: The CESQG and SQG provisions of 40 CFR § 261.5, 
262.20(e), 262.42(b) and 262.44 may not be recognized by some states (e.g., California and Rhode 
Island). State-specific and local-specific regulations must be reviewed and understood prior to the 
generation of hazardous waste.  

Satellite Accumulation of Hazardous Waste Satellite accumulation (SAA) will mean the accumulation of 
as much as fifty-five (55) gallons of hazardous waste, or the accumulation of as much as one quart of 
acutely hazardous waste, in containers at or near any point of generation where the waste initially 
accumulates, which is under the control of the operator of the process generating the waste, without a 
permit or interim status and without complying with the requirements of 40 CFR § 262.34(a) and without 
any storage time limit, provided that the generator complies with 40 CFR § 262.34(c)(1)(i). 

Once more than 55 gallons of hazardous waste accumulates in SAA, the generator has three days to 
move this waste into storage. 

Storage recommendations for hazardous waste include: 

• Ignitable Hazardous wastes must be >50 feet from the property line per 40 CFR § 265.176 (LQG 
generators only). 

• Hazardous waste must be stored on a concrete slab (asphalt is acceptable if there are no free 
liquids in the waste) per 40 CFR § 265.176. 

• Drainage must be directed away from the accumulation area. 
• Area must be properly vented. 
• Area must be secure. 

Drum/Container Labeling 

Drums will be labeled on both the side and lid of the drum using a permanent marking pen. Old drum 
labels must be removed to the extent possible, descriptions crossed out should any information remain, 
and new labels affixed on top of the old labels. Other containers used to store various types of waste 
(e.g., polyethylene tanks, roll-off boxes, end-dump trailers, etc.) will be labeled with an appropriate "Waste 
Container" or “Testing in Progress” label pending characterization. Drums and containers will be labeled 

as follows: 

• Appropriate waste characterization label (Pending Analysis, Hazardous, or Nonhazardous) 
• Waste generator's name (e.g., client name) 
• Project Name 
• Name and telephone number of Arcadis project manager 
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• Composition of contents (e.g., used oil, acetone 40%, toluene 60%) 
• Media (e.g., solid, liquid) 
• Accumulation start date 
• Drum number of total drums as reconciled with the Drum Inventory maintained in the field log 

book. 

IDW containers will remain closed except when adding or removing waste. Immediately upon beginning 
to place waste into the drum/container, a “Waste Container” or “Pending Analysis” label will be filled out to 

include the information specified above, and affixed to the container. Once the contents of the container 
are identified as either non-hazardous or hazardous, the following additional labels will be applied.  

• Containers with waste determined to be non-hazardous will be labeled with a green and white 
"Nonhazardous Waste" label over the "Waste Container" label.  

• Containers with waste determined to be hazardous will be stored in an onsite storage area and 
will be labeled with the "Hazardous Waste" label and affixed over the "Waste Container" label.  

The ACCUMULATION DATE for the hazardous waste is the date the waste is first placed in the container 
and is the same date as the date on the "Waste Container" label. DOT hazardous class labels must be 
applied to all hazardous waste containers for shipment offsite to an approved disposal or recycling facility. 
In addition, a DOT proper shipping name will be included on the hazardous waste label. The transporter 
should be equipped with the appropriate DOT placards. However, placarding or offering placards to the 
initial transporter is the responsibility of the generator per 40 CFR § 262.33. 

Inspections and Documentation 

All IDW will be documented as generated on a Drum Inventory Log maintained in the field log book. The 
Drum Inventory will record the generation date, type, quantity, matrix and origin (e.g., Boring-1, Test Pit 3, 
etc.) of materials in every drum, as well as a unique identification number for each drum. The drum 
inventory will be used during drum pickup to assist with labeling of drums. The drum storage area and 
any other areas of temporarily staged waste, such as soil/debris piles, will be inspected weekly. The 
weekly inspections will be recorded in the field notebook or on a Weekly Inspection Log. Digital 
photographs will be taken upon the initial generation and drumming/staging of waste, and final labeling 
after characterization to document compliance with labeling and storage protocols, and condition of the 
container. Evidence of damage, tampering or other discrepancy should be documented photographically. 

Emergency Response and Notifications 

Specific procedures for responding to site emergencies will be detailed in the HASP. If the generator is 
designated as a LQG, a Contingency Plan will need to be prepared to include emergency response and 
notification procedures per 40 CFR § 265 Subpart D. In the event of a fire, explosion, or other release 
which could threaten human health outside of the site or when Client or ARCADIS has knowledge of a 
spill that has reached surface water, Client or ARCADIS must immediately notify the National Response 
Center (800-424-8802) in accordance with 40 CFR § 262.34. Other notifications to state and/or other 
local regulatory agencies may also be necessary. 

Drilling Soil Cuttings and Muds 

Soil cuttings are solid to semi-solid soils generated during trenching activities, subsurface soil sampling, 
or installation of monitoring wells. Depending on the drilling method, drilling fluids known as "muds" may 
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be used to remove soil cuttings. Drilling fluids flushed from the borehole must be directed into a settling 
section of a mud pit. This allows reuse of the decanted fluids after removal of the settled sediments. Soil 
cuttings will be labeled and stored in 55-gallon drums with bolt-sealed lids. 

Excavated Solids 

Excavated solids may include, but are not limited to: soil, fill, and construction and demolition debris. Prior 
to permitted treatment or offsite disposal, potentially hazardous excavated solids may be temporarily 
stockpiled onsite as long as the stockpile remains in the same AOC from where it was excavated. 
Potentially hazardous excavated solids removed from the AOC must be immediately containerized in 
labeled drums or closable top roll-offs lined with 9-mil polyvinyl chloride (PVC) sheeting and are subject to 
LQG storage time limits. Nonhazardous excavated solids can be stockpiled either inside or outside of the 
AOC, do not have to be containerized and are not subject to hazardous waste regulations. Potentially 
hazardous excavated solids must not be mixed with nonhazardous excavated solids. All classes of 
excavated solid stockpiles should be maintained in a secure area onsite. At a minimum, the floor of the 
stockpile area will be covered with a 20-mil high density polyethylene liner that is supported by a 
foundation or at least a 60-mil high density polyethylene liner that is not supported by a foundation. The 
excavated material will not contain free liquids. The owner/operator will provide controls for windblown 
dispersion, run-on control, and precipitation runoff. The run-on control system will prevent flow onto the 
active portion of the pile during peak discharge from at least a 25-year storm and the run-off management 
system will collect and control at least the water volume resulting from a 24-hour, 25-year storm (USEPA, 
1992). Additionally, the stockpile area will be inspected on a weekly basis and after storm events. 
Individual states may require that the stockpile be inspected/certified by a licensed professional engineer. 
Stockpiled material will be covered with a 6-mil polyvinyl chloride (PVC) liner or sprayed dust control 
product. The stockpile cover will be secured in place with appropriate material (concrete blocks, weights, 
etc.) to prevent the movement of the cover.  

Decontamination Solutions 

Decontamination solutions are generated during the decontamination of personal protective equipment 
and sampling equipment. Decontamination solutions may range from detergents, organic solvents and 
acids used to decontaminate small field sampling equipment to steam cleaning rinsate used to wash 
heavy field equipment. These solutions are to be labeled and stored in closed head drums compatible 
with the decontamination solution.  Decontamination procedures, including personnel and field sampling 
equipment, must comply with applicable Arcadis procedural documents. 

Disposable Equipment 

Disposable equipment includes personal protective equipment (e.g., tyvek coveralls, gloves, booties and 
APR cartridges) and disposable sampling equipment such as trowels or disposable bailers. If the media 
sampled exhibits hazardous characteristics per results of waste characterization sampling, contaminated 
disposable equipment will also be disposed of as a hazardous waste. If compatible with the original IDW 
waste stream (i.e., the IDW is a solid and the disposal equipment is a solid), the disposable equipment 
can be combined with the IDW. If these materials are not compatible (i.e., the IDW is a liquid and the 
disposal equipment is a solid), the disposable equipment will be stored onsite in separate labeled 55-
gallon drums. Uncontaminated or decontaminated disposable equipment can be considered 
nonhazardous waste. 
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Purge Water 

Purge water includes groundwater generated during well development, groundwater sampling, or aquifer 
testing. The volume of groundwater generated will dictate the appropriate storage procedure. Monitoring 
well development and groundwater sampling may generate three well volumes of groundwater or more. 
This volume will be stored in labeled 55-gallon drums. Aquifer tests may generate significantly greater 
volumes of groundwater depending on the well yield and the duration of the test. Therefore, large-volume 
portable polyethylene tanks will be considered for temporary storage pending groundwater-waste 
characterization. 

Purged Water Storage Tank Decontamination and Removal 

The following procedures will be used for inspection, cleaning, and offsite removal of storage tanks used 
for temporary storage of purge water. These procedures are intended to be used for rented portable tanks 
such as Baker Tanks or Rain for Rent containers. Storage tanks will be made of inert plastic materials. 
The major steps for preparing a rented tank for return to a vendor include characterizing the purge water, 
disposing of the purge water, decontaminating the tank, final tank inspection, and mobilization. 
Decontamination and inspection procedures are described in further detail below. 

• Tank Cleaning: Most vendors require that tanks be free of any visible sediment and water before 
returning, a professional cleaning service may be required. Each specific vendor should be 
consulted concerning specific requirements for returning tanks. 

• Tank Inspection: After emptying the tank, purged water storage tanks should be inspected for 
debris, chemical staining, and physical damage. The vendors require that tanks be returned in the 
original condition (i.e., free of sediment, staining and no physical damage). 

8 WASTE MANAGEMENT 

Soil/Solids Characterization 

Waste characterization will be conducted in accordance with waste hauler, waste handling facility, and 
local/state/federal requirements. In general, RCRA hazardous wastes are those solid wastes determined 
by a Toxicity Characteristic Leaching Procedure (TCLP) test or to contain levels of certain toxic metals, 
pesticides, or other organic chemicals above specific applicable regulatory agency thresholds. If the one 
or more of 40 toxic compounds listed in Table I of 40 CFR § 261.24 are detected in the sample at levels 
above the maximum unregulated concentrations, the waste must be characterized as a toxic hazardous 
waste. Wastes can also be considered “listed” hazardous waste depending on site-specific processes.  

Composite soil samples will be collected at a frequency of one sample per 10 cubic yard basis for 
stockpiled soil or one per 55-gallon drum for containerized. A four-point composite sample will be 
collected per 10 cubic yards of stockpiled material and for each drum. Sample and composite frequencies 
may be adjusted in accordance with the waste handling facility’s requirements. Waste characterization 

samples may be analyzed for the TCLP volatile organic compounds (VOCs), TCLP semi-volatile organic 
compounds (SVOCs), TCLP RCRA metals, and polychlorinated biphenyls (PCBs), as well as reactivity 
and flammability (flashpoint). Additional samples may be collected and analyzed by the laboratory on a 
contingency basis. Site-specific constituents of concern including pesticides may require additional 
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sampling. Please note that state- or local-specific regulations may require a different or additional 
sampling approaches. 

Wastewater Characterization 

Waste characterization will be conducted in accordance with the requirements of the waste hauler, waste 
handling facility, and local/state/federal governments. In general, purge water should be analyzed by 
methods appropriate for the known contaminants, if any, that have been historically detected in the 
monitoring wells. Samples will be collected and analyzed in accordance with the requirements of the 
waste disposal facility. Wastewater characterization samples may be analyzed for TCLP volatile organic 
compounds (VOCs), TCLP semi-volatile organic compounds (SVOCs), TCLP RCRA metals, and 
polychlorinated biphenyls, as well as corrosivity (pH), reactivity and flammability (flashpoint). Additional 
samples may be collected and analyzed by the laboratory on a contingency basis. Site-specific 
constituents of concern including pesticides may require additional sampling. Please note that state-
and/or local-specific regulations may require different or additional sampling approaches. 

Sample Handling and Shipping 

All samples will be appropriately labeled, packed, and shipped, and the chain-of-custody will be filled out 
in accordance with current Arcadis sample chain of custody, handling, packing, and shipping procedures 
and guidance instructions. 

It should be noted that additional training is required for packaging and shipping of hazardous and/or 
dangerous materials. Please refer to the current Arcadis training requirements related to handling and 
shipping of samples, shipping determinations, and hazardous materials. 

Preparing Waste Shipment Documentation (Hazardous and Nonhazardous) 

Waste profiles will be prepared by the Arcadis CPM and forwarded, along with laboratory analytical data 
to the Client for approval/signature. The Client will then return the profile to Arcadis who will then forward 
to the waste removal contractor for preparation of a manifest. The manifest will be reviewed by Arcadis 
prior to forwarding to the Client for approval. Upon approval of the manifest, the Client will return the 
original signed manifest directly to the waste contractor or to the Arcadis CPM for forwarding to the waste 
contractor. Arcadis personnel may sign waste profiles and/or waste manifests on a case by case basis for 
clients, provided the appropriate agreement is in place between Arcadis and the client documenting that 
Arcadis is not the generator, but is acting as an authorized representative of the generator. 

Final drum labeling and pickup will be supervised by an Arcadis representative who is trained and 
experienced with applicable waste labeling procedures. The Arcadis representative will have a copy of 
the drum inventory maintained in the field book and will reconcile the drum inventory with the profile 
numbers on the labels and on the manifest. Different profile numbers will be generated for different 
matrices or materials in the drums. For example, the profile number for drill cuttings will be different than 
the profile number for purge water. When there are multiple profiles it is critical that the proper label, with 
the profile number appropriate to a specific material be affixed to the proper drums. A copy of the Arcadis 
drum inventory will be provided to the waste transporter during drum pickup and to the facility receiving 
the waste. 
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9 DATA RECORDING AND MANAGEMENT 

Waste characterization sample handling, packing, and shipping procedures will be documented in 
accordance with relevant Arcadis procedures and guidance instructions as well as applicable client and/or 
project requirements, such as a Quality Assurance Project Plan or Sampling and Analysis Plan. Copies of 
the chain-of-custody forms will be maintained in the project file. Arcadis should photograph or maintain a 
copy of any hazardous waste manifest signed on behalf of Client in the corresponding office DOT record 
file.  

10 QUALITY ASSURANCE 

The CPM or APM will review all field documentation once per week for errors or omissions as compared 
to applicable project requirements including but not limited to:  the proposal/scope of work, QAPP, SAP, 
HASP, etc.  Deficiencies will be noted, tracked, and resolved.  Upon correction, they will be noted for 
project documentation. 

11 REFERENCES 

United States Environmental Protection Agency (USEPA). 1992. Guide to Management of Investigation-
Derived Wastes. Office of Remedial and Emergency Response. Hazardous Site Control Division. 
January 1992. 
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I. Scope and Application 

Field screening with a photoionization detector (PID), such as an HNu™, Photovac™, 

MicroTIP™, or MiniRAE™, is a procedure to measure relative concentrations of 

volatile organic compounds (VOCs) and other compounds.  Characteristics of the PID 

are presented in Attachment 1 and the compounds a PID can detect are presented in 

Attachment 2.   Field screening will frequently be conducted on the following:

• Work area air to assess exposure to on-site workers of air contaminants via the 

air pathway;

• Well headspaces as a precautionary measure each time the well cover is 

opened; and

• Headspace of soil samples to assess the relative concentration of volatile 

organics in the sample or to select  particular intervals for off-site analysis for 

VOCs.

II. Personnel Qualifications

Personnel performing this method should be familiar with the basic principles of 

quantiative analytical chemistry (such as calibration) and familiar with the particular 

operation of the instrument to be used.

III. Equipment List

The following materials, as required, shall be available while performing PID field 

screening:

• personal protective equipment (PPE), as required by the site Health and Safety 

Plan (HASP);

• PID and operating manual;

• PID extra battery pack and battery charger;

• calibration canisters for the PID;

• sample jars;

• Q-tips;
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• aluminum foil; 

• field calibration log (attached); and

• field notebook.

IV. Cautions

PIDs are sensitive to moisture and may not function under high humidity.  PIDs cannot 

be used to indicate oxygen deficiency or combustible gases.

V. Health and Safety Considerations

Since the PIDs cannot detect all of the chemicals that may be present at a sample 

location, a zero reading on either instrument does not necessarily signify the 

absence of air contaminants.  PIDs cannot be used as an indicator for oxygen 

deficiency.

VI. Procedure (Note these procedures were written particular to one specific 
instrument model, therefore please also refer to your owners manual.Hhowever 
the general principles – such as always measuring both a zero and span gas 
after an instrument adjustment/at the beginning of the analytical day, after four 
hours of testing and again at the end of an analytical day can be applied to all 
instruments.)

PID Calibration

PID field instruments will be calibrated and operated to yield “total organic vapor” in 

parts per million (ppm) (v/v) relative to benzene or isobutylene (or equivalent). 

Operation, maintenance, and calibration shall be performed in accordance with the 

manufacturer’s instructions and entered on the PID calibration and maintenance log 

(Attachment 3).

1. Don PPE, as required by the HASP.

2. Perform a BATTERY CHECK.  Turn the FUNCTION switch to the BATTERY 

CHECK position.  Check that the indicator is within or beyond the green battery 

arc.  If battery is low, the battery must be charged before calibration.

3. Allow the instrument to warm up, then calibrate the PID.  If equipped, turn the 

FUNCTION switch to the STANDBY position and rotate the ZERO 
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POTENTIOMETER until the meter reads zero with the instrument sampling 

clean air.  Wait 15 to 20 seconds to confirm the adjustment.  If unstable, 

readjust.  If equipped, check to see that the SPAN POTENTIOMETER is 

adjusted for the probe being used (e.g., 9.8 for 10.2 electron volts [eV]).  Set the 

FUNCTION switch to the desired ppm range (0-20, 0-200, or 0-2,000).  A violet 

glow from the ultraviolet (UV) source should be visible at the sample inlet of the 

probe/sensor unit.

4. Listen for the fan operation to verify fan function.

5. Connect one end of the sampling hose to the calibration canister regulator outlet 

and the other end to the sampling probe of the PID.  Crack the regulator valve 

and take a reading after 5 to 10 seconds.  Adjust the span potentiometer to 

produce the concentration listed on the span gas cylinder.  Record appropriate 

information on a PID Calibration and Maintenance Log (Attachment 3, or 

equivalent).

6. If so equipped, set the alarm at desired level.

7. Recheck the zero with fresh/clean air

8. Always recheck both zero and span after making any instrment adjustment,

after four hours of screenign work and again after sample analysis.  

Work Area Air Monitoring

1. Measure and record the background PID reading.

2. Measure and record the breathing space reading.

Well Headspace Screening

1. Measure and record the background PID reading.

2. Unlock and open the well cover while standing upwind of the well.

3. Remove the well cap.

4. Place the PID probe approximately 6 inches above the top of the casing.

5. Record all PID readings and proceed in accordance with the HASP.
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Field Screening Procedures

Soil samples will be field screened upon collection with the PID for a relative measure 

of the total volatile organic concentration.  The following steps define the PID field 

screening procedures.

1. Half-fill two clean glass jars with the sample (if sufficient quantities of soil are 

available) to be analyzed. Quickly cover each open top with one or two sheets 

of clean aluminum foil and subsequently apply screw caps to tightly seal the 

jars. Sixteen-ounce (approximately 500 mL) soil or “mason” type jars are 

preferred; jars less than 8 ounces (approximately 250 mL) total capacity may 

not be used.

2. Allow headspace development for at least 10 minutes. Vigorously shake jars for 

15 seconds at both the beginning and end of the headspace development 

period. Where ambient temperatures are below 32°F (0°C), headspace 

development should be within a heated building.

3. Subsequent to headspace development, remove screw lid to expose the foil 

seal. Quickly puncture foil seal with instrument sampling probe, to a point about 

one-half of the headspace depth.  Exercise care to avoid contact with water 

droplets or soil particulates.

4. Following probe insertion through foil seal, record the highest meter response 

for each sample as the jar headspace concentration.  Using the foil seal/probe 

insertion method, maximum response should occur between 2 and 5 seconds.  

Erratic meter response may occur at high organic vapor concentrations or 

conditions of elevated headspace moisture, in which case headspace data 

should be recorded and erratic meter response noted.

5. The headspace screening data from both jar samples should be recorded and 

compared; generally, replicate values should be consistent to plus or minus 

20%.  It should be noted that in some cases (e.g., 6-inch increment soil 

borings), sufficient sample quantities may not be available to perform duplicate 

screenings.  One screening will be considered sufficient for this case.

6. PID field instruments will be operated and calibrated to yield “total organic 

vapors” in ppm (v/v) as benzene. PID instruments must be operated with at 

least a 10.0 eV (+) lamp source.  Operation, maintenance, and calibration will be 

performed in accordance with the manufacturer’s specifications presented in 

Attachment 12-1. For jar headspace analysis, instrument calibration will be 

checked/adjusted at least twice per day, at the beginning and end of each day 
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of use.  Calibration will exceed twice per day if conditions and/or manufacturer’s 

specifications dictate.

7. Instrumentation with digital (LED/LCD) displays may not be able to discern 

maximum headspace response unless equipped with a “maximum hold” feature 

or strip-chart recorder.

VII. Waste Management

Do not dispose canisters of compressed gas, if there is still compressed gas in the 

canister.  Return the canister to the manufactuer for proper disposal.  

VIII. Data Recording and Management

Measurements will be record in the field notebook or boring logs at the time of 

measurement with notation of date, time, location, depth (if applicable), and item 

monitored.  If a data memory is available, readings will be downloaded from the unit 

upon access to a computer with software to retrieve the data.

IX. Quality Assurance

After each use, the readout unit should be wiped down with a clean cloth or paper 

towel.

For a HNu, the UV light source window and ionization chamber should be cleaned 

once a month in the following manner:

1. With the PID off, disconnect the sensor/probe from the unit.

2. Remove the exhaust screw, grasp the end cap in one hand and the probe shell 

in the other, and pull apart.

3. Loosen the screws on top of the end cap and separate the end cap and ion 

chamber from the lamp and lamp housing.

4. Tilt the lamp housing with one hand over the opening so that the lamp slides out 

into your hand.

5. Clean the lamp with lens paper and HNu cleaning compound (except 11.7 eV).  

For the 11.7 eV lamp, use a chlorinated organic solvent.
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6. Clean the ion chamber using methanol on a Q-tip and then dry gently at 50ºC to 

60ºC for 30 minutes.

7. Following cleaning, reassemble by first sliding the lamp back into the lamp 

housing.  Place ion chamber on top of the housing, making sure the contacts 

are properly aligned.

8. Place the end cap on top of the ion chamber and replace the two screws 

(tighten the screws only enough to seal the o-ring).

9. Line up the pins on the base of the lamp housing with pins inside the probe shell 

and slide the housing assembly into the shell.

X. References

Denahan, S.A. et. all “Relationships Between Chemical Screening Methodologies for 

Petroleum Contaminated Soils: Theory and Pracice” Chapter 5  In Principles and 
Practices for Petroleum Contaminated Soils, E.J. Calabrese and P.T. Kostecki Eds., 

Lewis Publishers 1993.

Fitzgerald, J. “Onsite Analytical Screening of Gasoline Contaminated Media Using a 

Jar Headspace Procedure”  Chapter 4 in  Principles and Practices for Petroleum 
Contaminated Soils, E.J. Calabrese and P.T. Kostecki Eds., Lewis Publishers 1993.
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ATTACHMENT 1

Characteristics of the Photoionization Detector (PID)

I. Introduction

PIDs are used in the field to detect a variety of compounds in air.  PIDs can be used to detect leaks of volatile 

substances in drums and tanks, to determine the presence of volatile compounds in soil and water, and to make 

ambient air surveys.  If personnel are thoroughly trained to operate the instrument and interpret the data, these PID 

instruments can be a valuable tool.  Its use can help in deciding the level of protection to be worn, assist in 

determining the implementation of other safety procedures, and in determining subsequent monitoring or sampling 

locations.

Portable PIDs detect the concentration of organic gases, as well as a few inorganic gases.  The basis for detection 

is the ionization of gaseous species.  The incoming gas molecules are subjected to UV radiation, which ionizes 

molecules that have an ionization potential (IP) less than or equal to that rated for the UV source.  Every molecule 

has a characteristic IP, which is the energy required to remove an electron from the molecule, thus yielding a 

positively charged ion and the free electron.  These ions are attracted to an oppositely charged electrode, causing 

a current and an electric signal to the LED display.  Compounds are measured on a ppm volume basis.

II. HNu PI-101 / MiniRAE or Equivalent PID

The PIDs detect the concentration of organic gases, as well as a few inorganic gases.  The basis for detection is 

the ionization of gaseous species.  The incoming gas molecules are subjected to UV radiation, which is 

energetic enough to ionize many gaseous compounds.  Each molecule is transformed into charged ion pairs, 

creating a current between two electrodes.  Every molecule has a characteristic IP, which is the energy required 

to remove an electron from the molecule, yielding a positively charged ion and the free electron.

Three probes, each containing a different UV light source, are available for use with the PID.  Probe energies 

are typically 9.5, 10.2, and 11.7 eV, respectively.  All three probes detect many aromatic and large-molecule 

hydrocarbons.  In addition, the 10.2 eV and 11.7 eV probes detect some smaller organic molecules and some 

halogenated hydrocarbons.  The 10.2 eV probe is the most useful for environmental response work, as it is more 

durable than the 11.7 eV probe and detects more compounds than the 9.5 eV probe.  A listing of molecules and 

compounds that the HNu can detect is presented in Attachment 2.

The primary PID calibration gas is either benzene or isobutylene.  The span potentiometer knob is turned to 9.8 

for benzene calibration.  A knob setting of zero increases the sensitivity to benzene approximately 10-fold.  Its 

lower detection limit is in the low ppm range.  Additionally, response time is rapid; the dot matrix liquid crystal 

displays 90% of the indicated concentration within 3 seconds.

III. Limitations
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The PID instrument can monitor several vapors and gases in air.  Many non-volatile liquids, toxic solids, 

particulates, and other toxic gases and vapors, however, cannot be detected with PIDs (such as methane).  

Since the PIDs cannot detect all of the chemicals that may be present at a sample location, a zero reading on 

either instrument does not necessarily signify the absence of air contaminants.

The PID instrument is generally not specific and their response to different compounds is relative to the 

calibration gases.  Instrument readings may be higher or lower than the true concentration.  This effect can be 

observed when monitoring total contaminant concentrations if several different compounds are being detected at 

once.  In addition, the response of these instruments is not linear over the entire detection range.  Therefore, 

care must be taken when interpreting the data.  Concentrations should be reported in terms of the calibration 

gas and probe type.  

PIDs are small, portable instruments and may not yield results as accurate as laboratory instruments.  PIDs 

were originally designed for specific industrial applications.  They are relatively easy to use and interpret when 

detecting total concentrations of known contaminants in air, but interpretation becomes more difficult when trying 

to identify the individual components of a mixture.  PIDs cannot be used as an indicator for combustible gases or 

oxygen deficiency.
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ATTACHMENT 2

Molecules and Compounds Detected by a PID

 Some Atoms and Simple Molecules Paraffins and Cycloparaffins

IP(eV) IP(eV) Molecule IP(eV)

H 13.595 I2 9.28 methane 12.98

C 11.264 HF 15.77 ethane 11.65

N 14.54 HCl 12.74 propane 11.07

O 13.614 HBr 11.62 n-butane 10.63

Si 8.149 Hl 10.38 i-butane 10.57

S 10.357 SO2 12.34 n-pentane 10.35

F 17.42 CO2 13.79 i-pentane 10.32

Cl 13.01 COS   11.18 2,2-dimethylpropane 10.35

Br 11.84 CS2 10.08 n-hexane 10.18

l 10.48 N2O 12.90 2-methlypentane 10.12

H2 15.426 NO2 9.78 3-methlypentane 10.08

N2 15.580 O3 12.80 2,2-dimethlybutane 10.06

O2 12.075 H2O 12.59 2,3-dimethlybutane 10.02

CO 14.01 H2S 10.46 n-heptane 10.08

CN 15.13 H2Se  9.88 2,2,4-trimethlypentane  9.86

NO 9.25 H2Te 9.14 cyclopropane 10.06

CH 11.1 HCN 3.91 cyclopentane 10.53

OH 13.18 C2N2 13.8 cyclohexane  9.88

F2 15.7 NH3 10.15 methlycyclohexane 9.8

Cl2 11.48 CH3 9.840

Br2 10.55 CH4 12.98



c:\documents and settings\ljohnson2\my documents\new sops\1763199 - pid air monitoring and field screeningcl.doc

2SOP: Photoionization Detector Air Monitoring and Field Screening

Rev. #: 0 | Rev Date:  July 28, 2003

 Alkyl Halides Alkyl Halides

IP(eV) IP(eV) Molecule IP(eV)

HCl 12.74 methyl iodide 9.54 

Cl2 11.48 diiodomethane 9.34 

CH4 12.98 ethyl iodide 9.33 

methyl chloride 11.28 1-iodopropane 9.26 

dichloroemethane 11.35 2-iodopropane 9.17 

trichloromethane 11.42 1-iodobutane 9.21 

tetrachloromethane 11.47 2-iodobutane 9.09 

ethyl chloride 10.98 1-iodo-2-methylpropane 9.18 

1,2-dichloroethane 11.12 2-iodo-2-methylpropane 9.02 

1-chloropropane 10.82 1-iodopentane 9.19 

2-chloropropane 10.78 F2 15.7  

1,2-dichloropropane 10.87 HF 15.77 

1,3-dichloropropane 10.85 CFCl3 (Freon 11) 11.77 

1-chlorobutane 10.67 CF2Cl2 (Freon 12) 12.31 

2-chlorobutane 10.65 CF3Cl (Freon 13) 12.91 

1-chloro-2-methylpropane 10.66 CHCIF2 (Freon 22) 12.45 

2-chloro-2-methylpropane 10.61 CFBR3 10.67 

HBr 11.62 CF2Br2 11.07 

Br2 10.55 CH3CF2Cl (Genetron 101) 11.98 

methyl bromide 10.53 CFCl2CF2Cl 11.99 

dibromomethane 10.49 CF3CCl3 (Freon 113) 11.78 

tribromomethane 10.51 CFHBrCH2Cr 10.75 

CH2BrCl 10.77 CF2BrCH2Br 10.83 

CHBr2Cl 10.59 CF3CH2I 10.00 

ethyl bromide 10.29 n-C3F7I 10.36 

1,1-dibromoethane 10.19 n-C3F7CH2Cl 11.84 

1-bromo-2-chloroethane 10.63 n-C3F7CH2I 9.96 

1-bromopropane 10.18

2-bromopropane 10.075

1,3-dibromopropane 10.07

1-bromobutane 10.13

2-bromobutane 9.98

1-bromo-2-methylpropane 10.09

2-bromo-2-methylpropane 9.89

1-bromopentane 10.10

Hl 10.38

I2 9.28
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Aliphatic Alcohol, Ether, Thiol, and Sulfides

Molecule IP(eV)

H2O 12.59

methyl alcohol 10.85

ethyl alcohol 10.48

n-propyl alcohol 10.20

i-propyl alcohol 10.16

n-butyl alcohol 10.04

dimethyl ether 10.00

diethyl ether 9.53

n-propyl ether 9.27

i-propyl ether 9.20

H2S 10.46

methanethiol 9.440

ethanethiol 9.285

1-propanethiol 9.195

1-butanethiol 9.14

dimethyl sulfide 8.685

ethyl methyl sulfide 8.55

diethyl sulfide 8.430

di-n-propyl sulfide 8.30
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Aliphatic Aldehydes and Ketones Aliphatic Acids and Esters

Molecule IP(eV) Molecule IP(eV)

CO2 13.79 CO2 13.79 

formaldehyde 10.87 formic acid 11.05 

acetaldehyde 10.21 acetic acid 10.37 

propionaldehyde 9.98 propionic acid 10.24 

n-butyraldehyde 9.86 n-butyric acid 10.16 

isobutyraldehyde 9.74 isobutyric acid 10.02 

n-valeraldehyde 9.82 n-valeric acid 10.12 

isovaleraldehyde 9.71 methyl formate 10.815

acrolein 10.10 ethyl formate 10.61 

crotonaldehyde 9.73 n-propyl formate 10.54 

benzaldehyde 9.53 n-butyl formate 10.50 

acetone 9.69 isobutyl formate 10.46 

methyl ethyl ketone 9.53 methyl acetate 10.27 

methyl n-propyl ketone 9.39 ethyl acetate 10.11 

methyl i-propyl ketone 9.32 n-propyl acetate 10.04 

diethyl ketone 9.32 isopropyl acetate 9.99 

methyl n-butyl ketone 9.34 n-butyl acetate 10.01 

methyl i-butyl ketone 9.30 isobutyl acetate 9.97 

3,3-dimethyl butanone 9.17 sec-butyl acetate 9.91 

2-heptanone 9.33 methyl propionate 10.15 

cyclopentanone 9.26 ethyl propionate 10.00 

cyclohexanone 9.14 methyl n-butyrate 10.07 

2,3-butanedione 9.23 methyl isobutyrate 9.98 

2,4-pentanedione 8.87
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Aliphatic Amines and Amides Other Aliphatic Molecules with N Atom

Molecule IP(eV) Molecule IP(eV)

NH3 10.15 nitromethane 11.08

methyl amine 8.97 nitroethane 10.88

ethyl amine 8.86 1-nitropropane 10.81

n-propyl amine 8.78 2-nitropropane 10.71

i-propyl amine 8.72 HCN 13.91

n-butyl amine 8.71 acetonitrile12.22

i-butyl amine 8.70 propionitrile 11.84

s-butyl amine 8.70 n-butyronitrile 11.67

t-butyl amine 8.64 acrylonitrile 10.91

dimethyl amine 8.24 3-butene-nitrile 10.39

diethyl amine 8.01 ethyl nitrate 11.22

di-n-propyl amine 7.84 n-propyl nitrate

di-i-propyl amine 7.73 methyl thiocyanate 10.065

di-n-butyl amine 7.69 ethyl thiocyanate 9.89

trimethyl amine 7.82 methyl isothiocyanate 9.25

triethyl amine 7.50 ethyl isothiocyanate 9.14

tri-n-propyl amine 7.23

formamide 10.25

acetamide 9.77

N-methyl acetamide 8.90

N,N-dimethyl formamide 9.12

N,N-dimethyl acetamide 8.81

N,N-diethyl formamide 8.89

N,N-diethyl acetamide 8.60
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Olefins, Cyclo-ofefins, Acetylenes Some Derivatives of Olefins

Molecule IP(eV) Molecule IP(eV)

ethylene 10.515 vinyl chloride 9.995

propylene 9.73 cis-dichloroethylene 9.65

1-butene 9.58 trans-dichloroethylene 9.66

2-methylpropene 9.23 trichloroethylene 9.45

trans-2-butene 9.13 tetrachloroethylene 9.32

cis-2-butene 9.13 vinyl bromide 9.80

1-pentene 9.50 1,2-dibromoethylene 9.45

2-methyl-1-butene 9.12 tribromoethylene 9.27

3-methyl-1-butene 9.51 3-chloropropene 10.04

3-methyl-2-butene 8.67 2,3-dichloropropene 9.82

1-hexene 9.46 1-bromopropene 9.30

1,3-butadiene 9.07 3-bromopropene 9.7

isoprene 8.845 CF3CCl=CClCF3 10.36

cyclopentene 9.01 n-C5F11CF=CF2 10.48

cyclohexene 8.945 acrolein 10.10

4-methylcyclohexene 8.91 crotonaldehyde 9.73

4-cinylcylohexene 8.93 mesityl oxide 9.08

cyclo-octatetraene 7.99 vinyl methyl ether 8.93

acetylene 11.41 allyl alcohol 9.67

propyne 10.36 vinyl acetate 9.19

1-butyne 10.18
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Aromatic Compounds Aromatic Compounds

Molecule IP(eV) Molecule IP(eV)

benzene 9.245 phenyl isothiocyanate 8.520

toluene 8.82 benzonitrile 9.705

ethyl benzene 8.76 nitrobenzene 9.92

n-propyl benzene 8.72 aniline 7.70

i-propyl benzene 8.69 fluoro-benzene 9.195

n-butyl benzene 8.69 chloro-benzene 9.07

s-butyl benzene 8.68 bromo-benzene 8.98

t-butyl benzene 8.68 iodo-benzene 8.73

o-xylene 8.56 o-dichlorobenzene 9.07

m-xylene 8.56 m-dichlorobenzene 9.12

p-xylene 8.445 p-dichlorobenzene 8.94

mesitylene 8.40 1-chloro-2-fluorobenzene 9.155

durene 8.025 1-chloro-3-fluorobenzene 9.21

styrene 8.47 1-chloro-4-fluorobenzene 8.99

alpha-methyl styrene 8.35 o-fluorotoluene 8.915

ethynylbenzene 8.815 m-fluorotoluene 8.915

naphthalene 8.12 p-fluorotoluene 8.785

1-methylnapthalene 7.69 o-chlorotoluene 8.83

2-methylnapthalene 7.955 m-chlorotoluene 8.83

biphenyl 8.27 p-chlorotoluene 8.70

phenol 8.50 o-bromotoluene 8.79

anisole 8.22 m-bromotoluene 8.81

phenetole 8.13 p-bromotoluene 8.67

benzaldehyde 9.53 o-iodotoluene 8.62

acetophenone 9.27 m-iodotoluene 8.61

benzenethiol 8.33 p-iodotoluene 8.50

phenyl isocyanate 8.77 benzotrifluoride 9.68

o-fluorophenol 8.66
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 Heterocyclic Molecules  Miscellaneous Molecules

Molecule IP(eV) Molecule IP(eV)

furan 8.89 ethylene oxide 10.565

2-methyl furan 8.39 propylene oxide 10.22

2-furaldehyde 9.21 p-dioxane 9.13

tetrahydrofuran 9.54 dimethoxymethane 10.00

dihydropyran 8.34 diethoxymethane 9.70

tetrahydropyran 9.26 1,1-dimethoxyethane 9.65

thiophene 8.860 propiolactone 9.70

2-chlorothiophene 8.68 methyl disulfide 8.46

2-bromothiophene 8.63 ethyl disulfide 8.27

pyrrole 8.20 diethyl sulfite 9.68

pyridine 9.32 thiolacetic acid 10.00

2-picoline 9.02 acetyl chloride 11.02

3-picoline 9.04 acetyl bromide 10.55

4-picoline 9.04 cyclo-C6H11CF3 10.46

2,3-lutidine 8.85 (n-C3F7)(CH3)C=O 10.58

2,4-lutidine 8.85 trichlorovinylsilane 10.79

2,6-lutidine 8.85 (C2F5)3N 11.7

isoprene 9.08

phosgene 11.77

Notes:

Reference:  HNu Systems, Inc., 1985

IP = Ionization Potential
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ATTACHMENT 3

PID CALIBRATION AND MAINTENANCE LOG

Instrument Model Number 

Instrument Serial Number

Calibration Gas ppm

Date/Time Initials Battery 

Check

Calibration

Background 

Value

True Gas 

Value

Measured 

Gas Value Adjust
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I. INTRODUCTION  

This Technical Guidance Instruction (TGI) document describes the procedures to conduct a building 
survey prior to indoor air sampling. 

This document describes general and/or specific procedures, methods, actions, steps, and 
considerations to be used and observed by Arcadis staff when performing work, tasks, or actions 
under the scope and relevancy of this document. This document may describe expectations, 
requirements, guidance, recommendations, and/or instructions pertinent to the service, work task, or 
activity it covers.  

It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to the 
persons conducting services that fall under the scope and purpose of this procedure, instruction, 
and/or guidance.  The Arcadis CPM will also ensure that the persons conducting the work falling 
under this document are appropriately trained and familiar with its content.  The persons conducting 
the work under this document are required to meet the minimum competency requirements outlined 
herein, and inquire to the CPM regarding any questions, misunderstanding, or discrepancy related to 
the work under this document. 

This document is not considered to be all inclusive nor does it apply to all projects. It is the CPM’s 

responsibility to determine the proper scope and personnel required for each project.  There may be 
project- and/or client- and/or state-specific requirements that may be more or less stringent than what 
is described herein.  The CPM is responsible for informing Arcadis and/or Subcontractor personnel of 
omissions and/or deviations from this document that may be required for the project.  In turn, project 
staff are required to inform the CPM if or when there is a deviation or omission from work performed 
as compared to what is described herein.  

In following this document to execute the scope of work for a project, it may be necessary for staff to 
make professional judgment decisions to meet the project’s scope of work based upon site 

conditions, staffing expertise, regulation-specific requirements, health and safety concerns, etc.  Staff 
are required to consult with the CPM when or if a deviation or omission from this document is 
required that has not already been previously approved by the CPM.  Upon approval by the CPM, the 
staff can perform the deviation or omission as confirmed by the CPM. 

II. SCOPE AND APPLICATION  

This Technical Guidance Instruction (TGI) document describes the procedures to collect indoor air or 
ambient air samples in passivated stainless steel canisters (e.g., SUMMA®) for the analysis of volatile 
organic compounds (VOCs) using United States Environmental Protection Agency (USEPA) Method 
TO-15 (TO-15).  

III. PERSONNEL QUALIFICATIONS 

Arcadis field sampling personnel will have current health and safety training, including 40-hour 
HAZWOPER training, site supervisor training, site-specific training, first aid, and cardiopulmonary 
resuscitation (CPR), as needed.  Arcadis field sampling personnel will be competent in the relevant 
procedures and possess the required skills and experience necessary to successfully complete the 
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desired field work.  Arcadis personnel responsible for directing indoor air and/or ambient air sample 
collection activities must have previous indoor air sampling experience and be able to complete the 
field work without direct supervision. 

IV. EQUIPMENT LIST 

The equipment required for indoor air sample collection is presented below: 

• 6-liter, stainless steel passivated canisters (e.g., SUMMA®). Request one canister for each 
sampling location, plus duplicate canisters per project-specific requirements. If feasible, order 
extra canisters at a rate of 10 to 20% of the total number of sampling canisters (including 
duplicates). 

• Flow controllers with in-line particulate filters and vacuum gauges. Flow controllers are pre-
calibrated by the laboratory to the sampling duration [e.g., 8 hours] specified by the project team). 
Vacuum gauges are also generally supplied by the laboratory. 

• Open-end wrench. Typical canister caps require 9/16-inch wrenches. 

• Chain-of-custody (COC) form. 

• Sample collection log (attached). 

• Box, chair, tripod, or similar to hold canister above the ground surface at approximate breathing 
height (3-5 feet). 

• Camera (optional, if photography is permitted at sampling locations). 

• Hand-held weather meter (optional) 

For abnormal situations (i.e., sumps, crawlspaces with no access, where canisters must be hidden, 
etc.), Teflon tubing may be used to collect an air sample. In these situations, ¼-inch Swagelok fittings 
(including nut, front sleeve, and back sleeve) or other methods may be appropriate to affix tubing to 
canister.  

V. CAUTIONS 

Care must be taken to minimize the potential for introducing interferences during the sampling event.  
As such, keep canisters away from heavy pedestrian traffic areas (e.g., main entranceways, 
walkways), if possible. Sampling personnel should not handle hazardous substances (such as 
gasoline), permanent marking pens (sharpies), wear/apply fragrances, or smoke cigarettes before 
and/or during the sampling event. 

Specify sample collection duration with the laboratory when ordering equipment, and confirm with the 
laboratory upon equipment receipt. Sample integrity can be compromised if sample collection is 
extended to the point that the canister reaches atmospheric pressure.  Sample integrity is maintained 
if sample collection is terminated prior to the target sample duration and a measurable vacuum (e.g., 
5 inches Hg) remains in the canister when sample collection is terminated. 
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VI. HEALTH AND SAFETY CONSIDERATIONS 

All sampling personnel should review the appropriate health and safety plan (HASP) and job safety 
analysis (JSA) prior to beginning work to be aware of all potential hazards associated with the job site 
and the specific task.    

VII. PROCEDURE 

Preparation of Passivated Canister and Collection of Sample 

1. Record the following information on the sampling form (use a hand-held weather meter, contact 
the local airport or other suitable information source [e.g., weatherunderground.com] to obtain 
the following information): 

• ambient temperature 

• barometric pressure  

• wind speed 

• relative humidity 

• significant recent precipitation 

• snow/ice cover 

 
2. For indoor air sampling, note whether the heating, ventilation, and air conditioning (HVAC) 

system is operational and record settings.  
3. Choose the sampling location in accordance with the project sampling plan.  If a breathing zone 

sample is required, place the canister on a box, chair, tripod, or other similar stand to locate the 
canister orifice 3 to 5 feet above the ground or floor surface. The canister may be affixed to 
wall/ceiling support with nylon rope or placed on a stable surface.  In general, areas near 
windows, doors, air supply vents, and/or other potential sources of “drafts” shall be avoided. 

4. Record canister serial number and flow controller number on the sampling log and COC form.  
Assign sample identification (ID), and record on canister ID tag, sample collection log 
(Attachment A), and COC form. 

5. Remove the brass dust cap from the canister with the wrench. Attach the flow controller and 
vacuum gauge to the canister with the wrench. Tighten with fingers first, then gently with the 
wrench (roughly a quarter turn). Use caution not to over tighten fittings. 

6. Open the canister valve to initiate sample collection. Record the date and local time (24-hour 
basis) of valve opening on the sample collection log and COC form. Collection of duplicate 
samples will include collecting two samples side by side at the same time. 

7. Check the initial canister pressure using the vacuum gauge. Record the initial pressure in the 
canister on the sample log and COC form. The initial pressure reading should be evaluated with 
respect to project-specific and jurisdictional requirements. If the initial pressure registers less 
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than -25 inches of Hg, then the canister is not appropriate for use, and another canister should 
be used. 

8. Photograph the canister and surrounding area, if photography is permitted at sampling locations. 
9. If feasible, check the canister approximately half-way through the sample duration and note 

progress on sample logs. 

Termination of Sample Collection 

1. Arrive at the sampling location at least 1 to 2 hours prior to the end of the sampling interval (e.g., 
6 hours following sample initiation for an 8-hour sampling duration). 

2. Stop collecting the sample by turning the valve on the canister when the canister pressure 
reaches approximately -5 inches of Hg or when the desired sample time has elapsed, whichever 
comes first. Leaving some vacuum in the canister provides a way to evaluate whether the 
canister leaks before it reaches the laboratory.   

3. Record the final canister pressure. Record the date and local time (24-hour basis) of valve 
closing on the sample collection log and COC form.   

4. Remove the flow controller from the canister, re-install brass cap on canister fitting, and tighten 
with the wrench.   

5. Package the canister and flow controller in accordance with Department of Transportation 
regulations available on the Transportation Health and Safety’s Team Site on the Source for 
return shipment to the laboratory. The canister does not require preservation with ice or 
refrigeration during shipment. 

6. Complete the forms and sample labels provided by the laboratory as directed (e.g., affix card with 
string). 

7. Complete COC form; copy, photograph, or scan a version for the project file (if possible); and 
place the form in the shipping container. Close the shipping container and affix the custody seal 
to the container closure.  Transmit canisters via courier delivery service (e.g., Federal Express or 
UPS) to laboratory for analysis. 

VIII. WASTE MANAGEMENT 

No specific waste management procedures are required. 

IX. DATA RECORDING AND MANAGEMENT 

Notes will be recorded on the sampling log form (attached), with notations of project name, sample 
date, sample time, and sample location (e.g., description and GPS coordinates if available) sample 
start and finish times, canister serial number, flow controller number, initial vacuum reading, and final 
vacuum reading.  Sampling logs and COC records will be transmitted to the Task Manager or Project 
Manager and stored in the project file consistent with client and project requirements. 
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X. QUALITY ASSURANCE 

Conduct quality assurance as required by the project-specific work plan and/or Quality Assurance 
Project Plan (QAPP). 

 

 



 

 

 

Arcadis of New York, Inc.  

One Lincoln Center 

110 West Fayette Street 

Suite 300 

Syracuse, New York  13202 

Tel 315 446 9120 

Fax 315 449 0017 
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Site Specific Health and Safety Plan 
Revision 13e, 11/8/2016

Project Name:

Project Number:
Client Name:
Date:

Revision:

Approvals:

HASP Developer:

Project Manager:

HASP Reviewer:

1/10/2018

Josh Sinay

John Brussel

 
B0036641.0000
National Grid

NMPC Superfund Site 
Operable Unit 2
Saratoga Springs, New York

X0A0T
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Site Address:

Emergency Phone Numbers:

Emergency (fire, police, ambulance)
Emergency (facility specific, if applicable):

Emergency Other (specify)
Client Contact

WorkCare (non-life-threatening injury/illness)
Project H&S  
Task Manager
Project Manager
Corporate H&S Specialist
Corporate H&S Director

Hospital Name and Address:

Hospital Phone Number:

Incident Notification Process 

1 Dial 911/Facility Emergency Number/WorkCare as applicable
2 Contact PM/Supervisor
3 Contact Corporate H&S
4 Contact Client

Complete below, as applicable, or clear cell contents:

Location of Assembly Area(s):

Nearest AED location:
Nearest Storm Shelter:

978.322.4515
John Brussel

614-778-9171

Saratoga Hospital
211 Church Street
Saratoga Springs, NY 12866

Matt Hysell

Julie Santaniello
315.671.9441

Garry Cummins 315.428.6073

Denis Balcer

Garry Cummins 

John Brussel
Denis Balcer

North Access Gate

Project Trailer
Project Trailer

Emergency Information

Julie Santaniello
1-888-449-7787

Approximate Address:
43 Excelsior Avenue
Saratoga Springs, NY 12866

911

978.322.4515
315.671.9189

518.587.3222
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Route to the Hospital
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General Information

Site Type (select all applicable where work will be conducted):

Active Railroad
Bridge Remote Area
Buildings Residential
Commercial Retail
Construction Roadway (public, including right-of-way)
Military Installation Water Treatment Plant
Inactive Industrial Unknown
Active Industrial  Security Risk Site/Location 
Landfill Utility
Marine Other (specify):
Mining
Parking Lot/Private Roadway

Surrounding Area and Topography (select one):

Surrounding area and topography are presented in the project work plan
Surrounding area and topography (briefly describe ):

Simultaneous Operations (SimOps)

Not applicable
SimOps will exist on this project

Site Background (select one):

Site background is presented in the project work plan
Site background (briefly describe) :

Work in the public right of way requires preparation of a Traffic Control Plan (TCP). 
Work with exposure to vehicular traffic on private property requires preparation of a Site 
  TCP will be prepared by Contractor 
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Project Tasks
The following tasks are identified for this project:

1
2
3
4
5

Subcontractor H&S information is attached The following H&S Standards are attached:
Utility clearance required.

State  specific H&S  required:
Comments:

Roles and Responsibilities

Name Role Additional Responsibilities (Describe)
1 PM
2 TM
3 Field Lead
4 SSO
5
6

Training

Field Lead
Field Lead

Client specific:

Other:

Examples:  "Drilling/soil sampling", "Surveying", "General Inspections", "Construction 
Management/Inspections"

Construction Oversight
Water Level/NAPL Gauging

Not applicable

John Brussel

Not applicableJourney Management Plan attached

Matt Hysell
   TBD
   TBD

Names or Numbers from above
H&S Program Orientation DOT HazMat #1 
HAZCOM GHS/EAP First Aid/CPR
Defensive Driving - Smith On-Line None
Hazwoper 40 Hour None

PPE  None
None None

Hazwoper 8-Hour Annual Refresher None

All Arcadis employees are required to 
have the following training to be on site:

Selected Arcadis employees are required to have the 
following additional training:

None None
None None
None None
None None
None None
None None

None

Other:
None
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Hazard  Analysis 

Business Line Business Unit

Task 1:

Hazardous Activity #1

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:
Biological - Chemical - Driving - Electrical -

Environmental - Gravity H Mechanical H Motion H
Personal Safety - Pressure - Radiation - Sound M

Overall Unmitigated Risk: High Mitigated Risk: Medium. if utilizing:

Hazardous Activity #2

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:
Biological - Chemical - Driving M Electrical -

Environmental - Gravity - Mechanical - Motion H
Personal Safety - Pressure - Radiation - Sound -

Overall Unmitigated Risk: Medium. Mitigated Risk: Medium if utilizing:

Hazardous Activity #3

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:
Biological - Chemical - Driving M Electrical L

Environmental L Gravity H Mechanical - Motion L
Personal Safety M Pressure - Radiation - Sound -

Overall Unmitigated Risk: Medium Mitigated Risk: Medium if utilizing:
Primary:  TRACK   Field H&S Handbook (see ref. above)      Secondary: H&S Standards   Engineering Controls 
(specify below)  Admin. Controls  (specify below) Specialized Equipment  (specify below)  PPE (see HASP  "PPE" 
section)               

Engineering Controls - Use tent or vehicle to protect workers from the elements during breaks
Admin Controls - Rotation of workers if necessary based on hot or cold conditions

Construction Oversight

Field-Equipment - working on ground in the vicinity of heavy equipment

Field-Ambient environment -  exposure heat, cold, sun, weather, etc

Environment

Enter Required Controls:

Field-Traffic - working on or adjacent to roadways

Primary:  TRACK   Traffic Control Plan (TCP)     Engineering Controls (specify below)  Engineering Judgement 
Employee Required     Secondary: H&S Standards   Job Briefing/Site Awareness   Admin. Controls  (specify below) 
Specialized Equipment  (specify below)  PPE (see HASP  "PPE" section)               

Engineering Controls - Use cones and signs to mark work locations
Admin Controls - Ensure workers are aware of traffic frequency and relevent safty information 

Controls that should be 
Considered:

All Categories

Primary:  TRACK   JSAs   Job Briefing/Site Awareness   Site Awareness  Secondary: HASP   H&S Standards   Field 
H&S Handbook (see ref. above)  Engineering Controls (specify below)  Admin. Controls  (specify below) Specialized 
Equipment  (specify below)  Inspections              

Enter Required Controls:

Engineering Controls - Use cones or reflective tape to mark out high risk locations
Admin Controls - Familiarize workers with the site layout and locations of planned work where heavy equipment is 
present

Enter Required Controls:

Controls that should be 
Considered:

Controls that should be 
Considered:

IV E

III AM, V F

III I, III M
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Hazardous Activity #4

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:
Biological - Chemical - Driving - Electrical -

Environmental - Gravity - Mechanical - Motion -
Personal Safety M Pressure - Radiation - Sound -

Overall Unmitigated Risk: High Mitigated Risk: Medium if utilizing:

General-Lifting and movement of equipment of varying weights at varying frequencies by manual methods

Controls that should be 
Considered:

Enter Required Controls:

Primary:  TRACK   Engineering Controls (specify below)  Job Rotation     Secondary: JSAs   Job Briefing/Site 
Awareness   Specialized Equipment  (specify below)  Admin. Controls  (specify below) Engineering Controls (specify 
below)              

Engineering Controls - Use field vehicle to facilitate moving equipment when possible. Set up site to reduce the resk 
of bending and reaching for equipment
Admin Control - Ensure workers are trained in proper lifting techniques (lifting with the legs and not the back, use 2 
people to carry heavy equipment)

III AF
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Task 2:

Hazardous Activity #1

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:

Biological - Chemical L Driving - Electrical -

Environmental - Gravity L Mechanical - Motion M

Personal Safety - Pressure - Radiation - Sound -

Overall Unmitigated Risk: Low Mitigated Risk: Low if utilizing:

Hazardous Activity #2

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:

Biological M Chemical - Driving - Electrical -

Environmental - Gravity - Mechanical - Motion -

Personal Safety - Pressure - Radiation - Sound -

Overall Unmitigated Risk: Medium Mitigated Risk: Medium if utilizing:

Hazardous Activity #3

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:

Biological - Chemical - Driving - Electrical -

Environmental - Gravity L Mechanical - Motion M

Personal Safety - Pressure - Radiation - Sound -

Overall Unmitigated Risk: Medium Mitigated Risk: Low if utilizing:

Primary:  TRACK   JSAs       Secondary: Job Briefing/Site Awareness   PPE (see HASP  "PPE" section)                  

Engineering Controls - Ensure propper PPE is being worn and used during field activites
Admin Controls - Ensure Employees are properly trained

Field-Biological - insects, spiders, snakes, etc

Water Level/NAPL Gauging

Controls that should be 
Considered:

Field-Measurement - water levels and well sounding

Controls that should be 
Considered:

Field-Tools, hand - use of  hammers, screwdrivers, wrenches, etc

Primary:  TRACK   JSAs   Engineering Controls (specify below)  Inspections      Secondary: H&S Standards   Job 
Briefing/Site Awareness   Admin. Controls  (specify below) Specialized Equipment  (specify below)  Site 
AwarenessPPE (see HASP  "PPE" section)              

III E, III F

III N

III AD

Engineering Controls - Use tools to cut brush when it is dense near well.
Admin Controls - Ensure field staff is aware of harmful  insects or animals that could be present in the area

Enter Required Controls:

Enter Required Controls:

Primary:  TRACK   Engineering Controls (specify below)      Secondary: JSAs   HASP   Job Briefing/Site Awareness   
PPE (see HASP  "PPE" section)   Housekeeping               

Controls that should be 
Considered:

Engineering Controls - Use leather gloves with Nitrile glovers over top while opening wells using tools
Admin Controls - Ensure field staff is familiar with proper tools to be used

Enter Required Controls:
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Hazardous Activity #4

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref:

Biological - Chemical - Driving M Electrical L

Environmental L Gravity H Mechanical - Motion L

Personal Safety M Pressure - Radiation - Sound -

Overall Unmitigated Risk: Medium Mitigated Risk: Medium if utilizing:
Primary:  TRACK   Field H&S Handbook (see ref. above)      Secondary: H&S Standards   Engineering Controls 
(specify below)  Admin. Controls  (specify below) Specialized Equipment  (specify below)  PPE (see HASP  "PPE" 
section)               

III I, III M

Field-Ambient environment -  exposure heat, cold, sun, weather, etc

Controls that should be 
Considered:

Enter Required Controls: Engineering Controls - Use tent or vehicle to protect workers from the elements during breaks
Admin Controls - Rotation of workers if necessary based on hot or cold conditions
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Hazard Communication (HazCom)/Global Harmonization System (GHS)
HAZCOM/GHS for this project is managed by the client or general contractor

List the chemicals anticipated to be used by Arcadis on this project per HazCom/GHS requirements.
(Modify quantities as needed)

Preservatives Qty Decontamination Qty Calibration Qty.
Not applicable Not applicable Not applicable
Hydrochloric acid <500 ml Alconox ≤ 5 lbs Isobutylene/air 1 cyl
Nitric acid <500 ml Liquinox ≤ 1 gal Methane/air 1 cyl
Sulfuric acid <500 ml Acetone ≤ 1 gal Pentane/air 1 cyl
Sodium hydroxide <500 ml Methanol ≤ 1 gal Hydrogen/air 1 cyl
Zinc acetate <500 ml Hexane ≤ 1 gal Propane/air 1 cyl
Ascorbic acid <500 ml Isopropyl alcohol ≤ 4 gal Hydrogen sulfide/air 1 cyl
Acetic acid <500 ml Nitric acid ≤ 1 L Carbon monoxide/air 1 cyl
Isopropyl alcohol < 4 gal. Other: pH standards (4,7,10) ≤ 1 gal
Formalin (<10%) < 4 gal. Conductivity standards ≤ 1 gal
Methanol <500 ml Other:
Sodium bisulfate <500 ml

Fuels Qty. Kits Qty.
Not applicable
Gasoline ≤ 5 gal 1 kit
Diesel ≤ 5 gal 1 kit
Kerosene ≤ 5 gal 1 kit
Propane 1 cyl
Other:

Remediation Qty. Other: Qty. Qty.
Not applicable Not applicable

Spray paint ≤ 6 cans
WD-40 ≤ 1 can
Pipe cement ≤ 1 can
Pipe primer ≤ 1 can
Mineral spirits ≤ 1 gal

Not applicable Contractor SDSs are not applicable 
Printed copy in company vehicle Contractor SDSs are attached
Printed copy in the project trailer/office
Printed copy attached
Electronic copy on field computer

Bulk quantities of the following materials will be stored:

Contact the project H&S contact for information in determining code and regulatory requirements 
associated with bulk storage of materials.

Not applicable
Hach (specify):
DTECH (specify):

Contractor SDSs will be on site and 
located:

Safety Data Sheets (SDSs) must be available to field staff.  Indicate below how SDS information will 
be provided:

(1) Attach applicable Materials of Trade (MOT) generic shipping determination. SDS not generally applicable to this category.

DOT(1):

Other:
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Monitoring

Chemical air monitoring is not required for this project or is the responsibility of contractor.

LEL/UEL RGD IP

Units Units Units Units (%) Air=1 (eV)
ppm #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ppm #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ppm #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ppm #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ppm #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

mg/m3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Monitoring Equipment and General Protocols

< #N/A

#N/A - #N/A

11.7 > #N/A
< 0.0

0.0 - 0.0

> 0.0
LEL/O2 Meter

< #N/A
2.5 - #N/A

> #N/A

Sustained >5 min. stop work, contact SSO

Instrument

>10% LEL

O2 deficient, stop work, evacuate, cont. 

c2- ceiling (2 hr.)   se-sensitizer
"9999" - NA      O-OSHA PEL
N-NIOSH 10 hr. REL   

A - Arcadis specific 
TWA*
"#N/A"-Manually 
enter

For projects requiring air monitoring, list the relevant  constituents representing a hazard to site workers.  

Notes:  TWAs are ACGIH 8 hr.-
TLVs unless noted.

Max. Conc.

p-ppm         m-mg/m3
s- skin        c-ceiling 
r- respirable   i-inhalable    

Constituent 

>5-10% LEL
Continue work
Continuous monitor, review eng. controls, 
proceed with caution  

0-5% LEL

Compound(s):

≤PEL/TLV Continue work
O2 enriched, stop work, evacuate, contact 

<19.5% O2
Normal, continue work
Stop work, evacuate, contact SSO

Other:

>PEL/TLV

>23.5% O2

Particulate Monitor
(mists, aerosols, dusts in 
mg/m3)

Indicator:      tube      chip
Stop work, review eng. controls and PPE,
contact SSO

* Arcadis administrative TWAs ensure mixture component TWAs are not exceeded that would require additional 
monitoring or medical surveillance.  

   

Use engineering controls, monitor continuou

Specify: Specify:

Continue work

Stop work, review controls, contact SSO

Flame Ionization 
Detector (FID)

#N/A

Continuously
Indicator tube/chip monitoring not required

STELTWA IDLH

Sustained >5 min. continuous monitor, 
review eng. controls and PPE, use caution

Monitoring Frequency:

Sustained >5 min. stop work, contact SSO

19.5%-23.5% O2

Actions

Indicator Tube/Chip Frequency:

#N/A

Photoionization Detector 

Continue work

Air monitoring is required for any task or activity where employees have potential exposure to vapors or 
particulates above the TWA.  Action levels below are appropriate for most situations. Contact the project H&S 
contact for all stop work situations . Select monitoring frequency  and instruments to be used.

Action Levels

Lamp (eV):

Continue work
Sustained >5 min. continuous monitor, 
review eng. controls and PPE, proceed with 
caution
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Personal Protective Equipment (PPE)

Minimum PPE required to be worn by all staff on project: Specify Type:
Hard hat Snake chaps/guards Coveralls:
Safety glasses Briar chaps Apron:
Safety goggles Chainsaw chaps Chem. resistant gloves: Nitrile
Face shield Sturdy boot Gloves other: Cut Resistant
Hearing protection Steel or comp. toe boot Chemical boot:
Rain suit Metatarsal boot Boot other:
Other: Traffic vest, shirt or coat: Class II

Life vest:

Task specific PPE:

Comments:

Medical Surveillance (check all that apply )

Medical Surveillance is not required for this project.
HAZWOPER medical surveillance applies to all Arcadis site workers on the project.
HAZWOPER medical surveillance applies to all subcontractors on the project.
HAZWOPER medical surveillance applies to all site workers on the project except:

Other medical surveillance required (describe type and who is required to participate):

Client  drug and/or  alcohol testing required.

Hazardous Materials Shipping and Transportation (check all that apply )

Not applicable, no materials requiring a Shipping Determination (SD) will be transported or shipped 
A SD has been reviewed and  provided to field staff
A SD is attached
All HazMat will be transported under Materials of Trade by Arcadis (see generic MOT SD Form)
Other (specify):

Roadway Work Zone Safety (check all that apply )

Not applicable for this project 
All or portions of the work conducted under a TCP
All or portions of the work conducted under a STAR Plan
TCP or STAR Plan provided to field staff
TCP or STAR Plan attached
Other (specify):

Arcadis Commercial Motor Vehicles (CMVs)
This section is applicable to Arcadis operated vehicles only

This project will not utilize CMV drivers This project will  utilize CMV drivers

Contractor will prepare a TCP for work in the roadway/ROW

This project will NOT utilize vehicles (alone or in combination with a trailer) with a gross vehicle weight 
rating (GVWR) of 10,001 pounds or more. GVWR Truck + GVWR Trailer = <10,001 pounds

See JSA or Permit for the task being performed for required PPE .  If work is not conducted under a 
JSA or Permit, refer to the governing document for PPE requirements. At a minimum, the following 
checked PPE is required for all tasks during field work  (outside of field office trailers and vehicles) not 
covered by a JSA or Permit on this project:
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Site Control (check all that apply )

Not applicable for this project.
Site control protocols are addressed in JSA or other supporting document (attach)
Maintain an exclusion zone of 25 ft. around the active work area
Site control is integrated into the STAR Plan or TCP for the project
Level C site control - refer to Level C Supplement attached
Other (specify):

Decontamination (check all that apply )

Not applicable for this project.
Decontamination protocols are addressed in JSA or other governing document (attach)
Wash hands and face prior to consuming food, drink or tobacco. 

Respiratory protection- refer to the Level C supplement attached.
Other (specify):

Sanitation  (check all that apply)

Mobile operation with access to off-site restrooms and potable water
Restroom facilities on site provided by client  or other contractor
Project to provide portable toilets (1 per 20 workers)
Potable water available on site 
Project to provide potable water (assume 1 gal./person/day)
Project requires running water (hot and cold, or tepid)  with soap and paper towels

Safety Briefings  (check all that apply )

Safety briefing required daily
Safety briefing required twice a day
Safety briefings required at the following frequency:
Subcontractors to participate in Arcadis safety briefings
Arcadis to participate in client/contractor safety briefings
Other (specify):

Safety Equipment and Supplies

First aid kit Insect repellent
Bloodborne pathogens kit Sunscreen
Fire extinguisher Air horn
Eyewash (ANSI compliant) Traffic cones
Eyewash (bottle) 2-way radios
Drinking water Heat stress monitor
Other:

Safety equipment/supply requirements are addressed in the JSA or Permit for the task 
being performed .  If work is not performed under a JSA or Permit, the following safety 
equipment is required to be present on site in good condition (Check all that apply):

Site Controls to be provided by the Contractor

Remove gloves and coveralls and contain, wash hands and face prior to consuming food, 
drink or tobacco. Ensure footwear is clean of site contaminants 

G:\Clients\National Grid\Saratoga\10 Final Reports and Presentations\2018\100% Remedial Design\Appendix D - HASP\0111811022_HASP Text
Page 1 of 1



International Travel

This project does not involve international travel
This project involves international travel  

Behavior Based Safety Program (check all that apply )

TIP required at the following frequency on this project:
Select One: mhrs time(s) Define:
H&S Field Assessment required at the following frequency on this project:
Select One: mhrs time(s) Define:
Other (specify):

Signatures

Date

You have an absolute right to STOP WORK if unsafe conditions exist!

Add additional sheets if necessary

1 per week

1 per month

Printed Name

I have read, understand and agree to abide by the requirements presented in this health and safety 
plan.  I understand that I have the absolute right to stop work if I recognize an unsafe condition affecting 
my work until corrected.  

Signature
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User Roles
Role Employee Due Date Completed Date Supervisor Active

Developer Hysell, Matthew S 1/5/2017 Brien, Jason D

HASP Reviewer Groff, David F Hendrickson, Kelly R

Job Steps
Job Step No. Job Step Description Potential Hazard Critical Action H&S Reference

1 Utility Clearance 1 Contact with utilities can 
cause injury, property 
damage, and cause releases 
of hazardous substances to 
the environment.

Establish a minimum of three lines of 
evidence, and obtain additional lines of 
evidence as needed for site specific 
conditions.  Maintain utility markings, perform 
detailed site inspections, and keep open and 
constant communication between operators, 
onsite staff, and project management.  
Always Use Stop Work Authority if there is a 
question or concern about the location of a 
utility. 

ARCHSFS019 - Utility 
Clearance HS 
Standard. Field H&S 
HB section 3 
subsections A, G, Q, 
and MM.

2 Slip trip and falls while 
performing site clearance 
activities

Focus on task at hand and do not hurry 
through task. Avoid reading maps/drawings 
while walking, stop walking when looking up 
for overhead utilities.

2 Excavation/Trenching, In-
Situ Soil Solidification, Jet 
Grouting, and Backfilling 
Oversight

1 Slips trips and falls from poor 
housekeeping around trench 
or excavation.

Maintain work area and minimize clutter near 
excavation. Place excavated material 
properly and at least 2 feet away from the 
edge of excavation. Remove potential 
hazards when possible. Mark hazards when 
it cannot be removed. Create and maintain 
awareness of hazard. Maintain barriers, fall 
hazard warning signage and traffic controls 
properly. Do not cross over caution tape, 
safety fencing etc.

FHSHB III, subsection 
A, E, G, K, BB, JJ, KK, 
and FF. IV, subsection 
A, D, and L.

2 Excavation or trench 
collapse trapping workers or 
creating falls.

Excavation/Trench greater than five (5) feet 
deep in which subcontractor, employees or 
others will be entering must be properly 
sloped, benched, shored or have a trench 
box in place. Sloping, benching, shoring or 
use of trench box is not required IF an 
excavation is less than five (5) feet in depth 
and examination of the ground by a 
competent person provides no indication of a 
potential cave-in. Ensure a Competent 
Person is on site to inspect and oversee 
excavation/ trenching activities. Where 
feasible, stay six (6) feet from edge of 
excavation/trench. A safe means of egress, 
such as a stairway, ladder, or ramp, shall be 
located so that no more than twenty-five (25) 
feet of lateral travel is necessary for site 
workers conducting activities in trenches 
exceeding four (4) feet in depth.

Job Safety Analysis
General
JSA ID 14586 Status (4) Revise

Job Name Construction-Oversight - excavation and 
construction

Created Date 12/21/2016

Task Description Construction Oversight Completed Date

Template False Auto Closed False

Client / Project
Client NATIONAL GRID

Project Number B00366410001

Project Name NG SARATOGA SPRINGS MGP - REMEDIATION

PIC YOUNG, TERRY

Project Manager BRUSSEL, JOHN



2 Excavation/Trenching, In-
Situ Soil Solidification, Jet 
Grouting, and Backfilling 
Oversight

3 Work Around Pressurized 
Grout Lines/Hoses

Maintain a safe distance from grout lines, 
evaluate the condition of the line/hose, and 
identify if the line/hose is energized. Confirm 
that lines/hoses are secured, as energizing 
them can result in movement of the 
line/hose. Camlocks for active lines should 
be in the closed/locked position and secured 
with wire/rope to prevent release of the lock 
accidently or from equipment vibration. 
Discharge from grout lines to the ISS area 
may result splashing material and personnel 
remain behind the direction of discharge to 
the extent practicable.

4 Potential high level of dust, 
fumes, vapors or particulates 
creating visibility or 
inhalation/contact hazards 
could result in exposure 
above occupational 
exposure limit or create an 
IDLH atmosphere.

Visually monitor air for dust, and wet 
excavated soil as needed to control dust. 
Monitor for chemical vapors if hazard exists. 
The atmosphere must be tested in 
excavations greater than four (4) feet in 
depth where oxygen deficiency or toxic or 
flammable gases are likely to be present, 
before workers will be permitted to enter. 
Ensure downwind and perimeter monitoring 
also performed, if atmospheric hazards 
exists.

5 Excessive noise from 
excavating equipment or 
pumps.

Make sure all authorized personnel including 
subcontractors are wearing hearing 
protection (ear plugs/muffs) when working 
around noisy equipment. Increase distance 
from noise hazard when practical.

6 Potential Leaks of Petroleum 
Fluids and Lubricants from 
excavating equipment and 
support equipment.

Make sure all authorized personnel including 
subcontractors perform equipment 
inspections looking for leaks, cracked hoses, 
and loose fittings. Promptly and properly 
repair all leaks.

7 Open Excavation, 
Unauthorized Entry, or 
Property Damage

Make sure all authorized personnel including 
subcontractors mark open excavation with 
demarcation tape, orange fencing, orange 
cones, etc. to prevent unauthorized / 
accidental entry. Make sure controls are 
adequate for traffic protection after dark or 
when the site is unstaffed. Backfill excavation 
area as soon as possible and fence off any 
excavation not backfilled at the end of the 
work day.

8 Contact with potentially 
impacted groundwater and 
soil.

Conduct task in a calm, cautious manner. 
Wear appropriate PPE. Ensure equipment is 
in working conditions before start of work 
every day. Stop work immediately and report 
to the site manager, if any life threatening 
conditions exist.

9 Working Around Heavy 
Machinery

Where feasible, maintain distance from 
excavation equipment in excess of the swing 
radius. Maintain eye contact with operators 
at all time. Ensure equipment is in good 
working condition before work begins. Wear 
appropriate PPE, including safety vest. Do 
not wear loose clothing and pull back long 
hair. Be aware of and avoid standing in red 
zones (equipment operator "blind-spots"). No 
personnel are permitted to stand underneath 
suspended loads.

10 Struck by flying debris Wear adequate eye and head protection. 
Maintain a safe distance if the potential for 
flying debris exists.

3 Stockpile Maintenance 1 Falls climbing on or during 
covering of stockpile.

Avoid climbing on stockpiles when possible, 
keep hands free, do not hurry trough tasks 
such as pulling plastic sheeting up onto or 
over piles.

EFHSHB section 3, 
subsections A, E, D, 
H, M, EE, and FF. 

2 Overexertion placing plastic 
sheeting, weight, and straw 
bales.

Use proper lifting techniques, avoid twisting 
of body, and forceful pulling/pushing. Do not 
hurry through task.



Review Comments

Reviewer Comments

Employee:
Role
Review Type
Completed Date

Groff, David F
HASP Reviewer
Revise
12/21/2016

Job Step 2, Hazard 9
DELETE "Where feasible" and INSERT "Oversight personnel shall".
ADD "Personnel shall establish communication with operator prior to entering swing radius of 
equipment . Verify controls are disengaged, "Show me your hands".

3 Stockpile Maintenance 3 Cuts, scrapes, impalement 
from debris in stockpiles.

Have excavation contractor remove/isolate 
large chunks of concrete, exposed rebar etc. 
from stockpile to extent practical. Inspect 
areas prior to kneeling or placing hands upon 
stockpile.

PPE Personal Protective Equipment
Type Personal Protective Equipment Description Required

Dermal Protection long sleeve shirt/pants Required

Eye Protection safety glasses Z87+ Required

Foot Protection steel-toe boots Required

Hand Protection chemical resistant gloves (specify type) Nitrile Required

work gloves (specify type) Leather Required

Head Protection hard hat Required

Hearing Protection ear muffs Recommended

ear plugs Required

Miscellaneous PPE traffic vest--Class II or III Required

Respiratory Protection dust mask Required

Supplies
Type Supply Description Required

Communication Devices mobile phone Required

Decontamination Decon supplies (specify type) Alconox, isopropyl alcohol, DI water Required

Miscellaneous fire extinguisher Required

first aid kit Required

flashlight Recommended

Personal eye wash (specify type) Station (to be provided by Contractor) Required

insect repellant Recommended

sunscreen Recommended

water/fluid replacement Required



User Roles
Role Employee Due Date Completed Date Supervisor Active

Developer Hysell, Matthew S 1/5/2017 Brien, Jason D

HASP Reviewer Groff, David F Hendrickson, Kelly R

Job Steps
Job Step No. Job Step Description Potential Hazard Critical Action H&S Reference

1 Stage at pre-determined 
gauging location and set up 
work zone and gauging 
equipment

1 Personnel could be hit by 
vehicular traffic

Set up cones and establish work area so that 
field crew is protected from site traffic.

Employee Field H&S 
handbook, Section 3, 
subsection A, G, and 
LL.

2 Gauging equipment, tools 
and monitoring well covers 
can cause tripping hazard

Keep equipment picked up and use TRACK 
to assess changes.

2 Open wells to equilibrate and 
gauge wells

1 When squatting, personnel 
can be difficult to see by 
vehicular traffic.

Wear class II traffic vest if wells are located 
proximal to vehicular traffic.  Use tall cones 
and the buddy system if practicable.

Employee Field H&S 
handbook, Section 3, 
subsections R, EE, 
MM, and NN.

2 Pinchpoints on well vault can 
pinch or lacerate fingers

Use correct tools to open well vault/cap. 
Wear leather gloves when removing well 
vault lids, and chemical protective gloves 
while gauging. Wear proper PPE including 
safety boots, knee pads and safety glasses.

3 Lifting gauging equipment 
can cause muscle strain

Unload as close to work area as safely 
possible; use proper lifting and reaching 
techniques and body positioning; don't carry 
more than you can handle, and get help 
moving heavy or awkward objects.

4 Pressure can build up inside 
well causing cap to release 
under pressure

Keep head away from well cap when 
removing. If pressure relief valves are on well 
use prior to opening well

3 Groundwater/NAPL Gauging 1 Working with the interface 
probe can cause lacerations 
on hands.

Slowly raise and lower the probe. Wear 
appropriate gloves for the task.

Employee Field H&S 
Handbook, Section 3, 
subsection R and II.

4 Recovery of Free Product 
fromWell

1 Exposure to free product Additional chemical protection may be 
necessary based on the type of product. 
Additionally, safety goggles, a faceshield, or 
respiratory protection may be required. Verify 
in the HASP.

Employee Field H&S 
Handbook, Section 3, 
subsection B, R, and 
II.

5 Staging of Free Product 1 Muscle strains can occur 
when moving drums

If using buckets, do not fill buckets up to the 
top. Always keep lid on buckets when 
traveling or moving them to another location. 
Only half fill buckets so when dumping the 
buckets weigh less. See drum handling JSA 
for movement of drums.

Drum handling JSA

Job Safety Analysis
General
JSA ID 14585 Status (4) Revise

Job Name Environment-Groundwater Sampling and 
free product recovery

Created Date 12/21/2016

Task Description Groundwater/NAPL gauging and NAPL 
removal.

Completed Date

Template False Auto Closed False

Client / Project
Client NATIONAL GRID

Project Number B00366410001

Project Name NG SARATOGA SPRINGS MGP - REMEDIATION

PIC YOUNG, TERRY

Project Manager BRUSSEL, JOHN



Review Comments

Reviewer Comments

Employee:
Role
Review Type
Completed Date

Groff, David F
HASP Reviewer
Revise
12/21/2016

Job Step 3, Hazard 1
DELETE second sentence. INSERT Wear nitrile gloves over Level 2 cut resistant gloves to prevent 
lacerations to hands and exposure to liquids.

PPE Personal Protective Equipment
Type Personal Protective Equipment Description Required

Dermal Protection long sleeve shirt/pants Required

Eye Protection faceshield Z87+ Recommended

safety glasses Z87+ Required

safety goggles Z87+ Recommended

Foot Protection steel-toe boots Required

Hand Protection chemical resistant gloves (specify type) Nitrile Required

work gloves (specify type) Leather Required

Head Protection hard hat Required

Miscellaneous PPE other knee pads Recommended

traffic vest--Class II or III Required

Supplies
Type Supply Description Required

Communication Devices mobile phone Required

Decontamination Decon supplies (specify type) Alconox, isopropyl alcohol, and DI 
water

Required

Miscellaneous fire extinguisher Required

first aid kit Required

flashlight Recommended

Personal eye wash (specify type) station (to be provided by Contractor) Required

insect repellant Recommended

sunscreen Recommended

water/fluid replacement Required

Traffic Control traffic cones Required
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.8 
Revision Date 12/28/2015 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Alconox® detergent 

 
Product Number : 242985 
Brand : Aldrich 
   

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Acute toxicity, Oral (Category 4), H302 
Skin irritation (Category 2), H315 
Serious eye damage (Category 1), H318 
Specific target organ toxicity - single exposure (Category 3), Respiratory system, H335 
Acute aquatic toxicity (Category 2), H401 
Chronic aquatic toxicity (Category 2), H411 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H302 Harmful if swallowed. 
H315 Causes skin irritation. 
H318 Causes serious eye damage. 
H335 May cause respiratory irritation. 
H411 Toxic to aquatic life with long lasting effects. 
 
Precautionary statement(s) 
P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray. 
P264 Wash skin thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
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P271 Use only outdoors or in a well-ventilated area. 
P273 Avoid release to the environment. 
P280 Wear eye protection/ face protection. 
P280 Wear protective gloves. 
P301 + P312 + P330 IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you 

feel unwell. Rinse mouth. 
P302 + P352 IF ON SKIN: Wash with plenty of soap and water. 
P304 + P340 + P312 IF INHALED: Remove victim to fresh air and keep at rest in a position 

comfortable for breathing. Call a POISON CENTER or doctor/ physician if 
you feel unwell. 

P305 + P351 + P338 + P310 IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do. Continue rinsing. Immediately 
call a POISON CENTER or doctor/ physician. 

P332 + P313 If skin irritation occurs: Get medical advice/ attention. 
P362 Take off contaminated clothing and wash before reuse. 
P391 Collect spillage. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.2 Mixtures 
 
Hazardous components 

Component Classification Concentration 

Sodium dodecylbenzenesulfonate 

 CAS-No. 
EC-No. 
 

25155-30-0 
246-680-4 
 

Acute Tox. 4; Skin Irrit. 2; Eye 
Dam. 1; STOT SE 3; Aquatic 
Acute 2; H302, H315, H318, 
H335, H401 

>= 30 - < 50 % 

Tetrasodium pyrophosphate 

 CAS-No. 
EC-No. 
 

7722-88-5 
231-767-1 
 

Skin Irrit. 2; Eye Irrit. 2A; 
STOT SE 3; H315, H319, 
H335 

>= 30 - < 50 % 

Sodium carbonate 

 CAS-No. 
EC-No. 
Index-No. 
 

497-19-8 
207-838-8 
011-005-00-2 
 

Eye Irrit. 2A; H319 >= 10 - < 20 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician. 
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4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides, Sulphur oxides, Oxides of phosphorus, Sodium oxides  

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
No data available 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid dust formation. Avoid breathing vapours, mist or gas. Ensure adequate 
ventilation. Evacuate personnel to safe areas. Avoid breathing dust. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

6.3 Methods and materials for containment and cleaning up 
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for 
disposal. 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.Further processing of solid materials may result 
in the formation of combustible dusts. The potential for combustible dust formation should be taken into consideration 
before additional processing occurs. 
Provide appropriate exhaust ventilation at places where dust is formed. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place.  

Keep in a dry place.  
Storage class (TRGS 510): Non Combustible Solids 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 
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Component CAS-No. Value Control 
parameters 

Basis 

Tetrasodium 
pyrophosphate 

7722-88-5 TWA 5.000000 
mg/m3 

USA. ACGIH Threshold Limit Values 
(TLV) 

  TWA 5.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.11 mm 
Break through time: 480 min 
Material tested:Dermatril® (KCL 740 / Aldrich Z677272, Size M) 
 
Splash contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.11 mm 
Break through time: 480 min 
Material tested:Dermatril® (KCL 740 / Aldrich Z677272, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
Complete suit protecting against chemicals, The type of protective equipment must be selected according to 
the concentration and amount of the dangerous substance at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type 
N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the 
sole means of protection, use a full-face supplied air respirator. Use respirators and components tested and 
approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: granular, powder 
Colour: white 

b) Odour odourless 

c) Odour Threshold No data available 
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d) pH 9.5 at 10 g/l 

e) Melting point/freezing 
point 

No data available 

f) Initial boiling point and 
boiling range 

No data available 

g) Flash point No data available 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

No data available 

k) Vapour pressure No data available 

l) Vapour density No data available 

m) Relative density No data available 

n) Water solubility soluble 

o) Partition coefficient: n-
octanol/water 

No data available 

p) Auto-ignition 
temperature 

No data available 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 
No data available 

 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
No data available 

10.4 Conditions to avoid 
No data available 

10.5 Incompatible materials 
No data available 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
No data available 

Inhalation: No data available 
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Dermal: No data available 

No data available 

Skin corrosion/irritation 
No data available 

Serious eye damage/eye irritation 
No data available 

Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
 
Carcinogenicity 

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by IARC. 

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by ACGIH. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 
No data available 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: Not available 
 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated. 
 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
No data available 

12.2 Persistence and degradability 
No data available 

12.3 Bioaccumulative potential 
No data available 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Toxic to aquatic life. 
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13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste 
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a 
chemical incinerator equipped with an afterburner and scrubber.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
Not dangerous goods 
 
IMDG 
Not dangerous goods 
 
IATA 
Not dangerous goods 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
This material does not contain any chemical components with known CAS numbers that exceed the threshold (De 
Minimis) reporting levels established by SARA Title III, Section 313. 

SARA 311/312 Hazards 
Acute Health Hazard 

Massachusetts Right To Know Components 
 
Sodium dodecylbenzenesulfonate 

CAS-No. 
25155-30-0 

Revision Date 
1993-04-24 

Tetrasodium pyrophosphate 7722-88-5 2007-03-01 
Pentasodium triphosphate 7758-29-4 1993-04-24 

Pennsylvania Right To Know Components 
 
Sodium dodecylbenzenesulfonate 

CAS-No. 
25155-30-0 

Revision Date 
1993-04-24 

Tetrasodium pyrophosphate 7722-88-5 2007-03-01 
Pentasodium triphosphate 7758-29-4 1993-04-24 
Sodium carbonate 497-19-8  

New Jersey Right To Know Components 
 
Sodium dodecylbenzenesulfonate 

CAS-No. 
25155-30-0 

Revision Date 
1993-04-24 

Tetrasodium pyrophosphate 7722-88-5 2007-03-01 
Pentasodium triphosphate 7758-29-4 1993-04-24 
Sodium carbonate 497-19-8  

California Prop. 65 Components 
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 

 

 
 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 
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Acute Tox. Acute toxicity 
Aquatic Acute Acute aquatic toxicity 
Eye Dam. Serious eye damage  
Eye Irrit. Eye irritation 
H302 Harmful if swallowed. 
H315 Causes skin irritation. 
H318 Causes serious eye damage. 
H319 Causes serious eye irritation. 
H335 May cause respiratory irritation. 
H401 Toxic to aquatic life. 
H411 Toxic to aquatic life with long lasting effects.  
Skin Irrit. Skin irritation 
STOT SE Specific target organ toxicity - single exposure 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard:  
Flammability: 0 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 0 
Reactivity Hazard: 0 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.8 Revision Date: 12/28/2015 Print Date: 02/25/2016 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.7 
Revision Date 07/24/2015 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Benzene 

 
Product Number : 401765 
Brand : Sigma-Aldrich 
Index-No. : 601-020-00-8 
   
CAS-No. : 71-43-2 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Manufacture of substances 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable liquids (Category 2), H225 
Skin irritation (Category 2), H315 
Eye irritation (Category 2A), H319 
Germ cell mutagenicity (Category 1B), H340 
Carcinogenicity (Category 1A), H350 
Specific target organ toxicity - repeated exposure (Category 1), H372 
Aspiration hazard (Category 1), H304 
Acute aquatic toxicity (Category 3), H402 
Chronic aquatic toxicity (Category 3), H412 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H225 Highly flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
H340 May cause genetic defects. 
H350 May cause cancer. 
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H372 Causes damage to organs through prolonged or repeated exposure. 
H412 Harmful to aquatic life with long lasting effects. 
 
Precautionary statement(s) 
P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read and 

understood. 
P210 Keep away from heat/sparks/open flames/hot surfaces. - No smoking. 
P233 Keep container tightly closed. 
P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P242 Use only non-sparking tools. 
P243 Take precautionary measures against static discharge. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
P264 Wash skin thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
P273 Avoid release to the environment. 
P280 Wear protective gloves/ protective clothing/ eye protection/ face 

protection. 
P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/ 

physician. 
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. 

Rinse skin with water/shower. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove 

contact lenses, if present and easy to do. Continue rinsing. 
P308 + P313 IF exposed or concerned: Get medical advice/ attention. 
P331 Do NOT induce vomiting. 
P332 + P313 If skin irritation occurs: Get medical advice/ attention. 
P337 + P313 If eye irritation persists: Get medical advice/ attention. 
P362 Take off contaminated clothing and wash before reuse. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam to 

extinguish. 
P403 + P235 Store in a well-ventilated place. Keep cool. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Formula : C6H6  

Molecular weight : 78.11 g/mol 
CAS-No. : 71-43-2 
EC-No. : 200-753-7 
Index-No. : 601-020-00-8 
Registration number : 01-2119447106-44-XXXX 
 
Hazardous components 

Component Classification Concentration 

Benzene 

   Flam. Liq. 2; Skin Irrit. 2; Eye 
Irrit. 2A; Muta. 1B; Carc. 1A; 
STOT RE 1; Asp. Tox. 1; 
Aquatic Acute 3; Aquatic 
Chronic 3; H225, H304, H315, 
H319, H340, H350, H372, 
H412 

<= 100 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
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4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides  
Flash back possible over considerable distance., Container explosion may occur under fire conditions. 

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

6.3 Methods and materials for containment and cleaning up 
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in 
container for disposal according to local regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build 
up of electrostatic charge. 
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For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  
Storage class (TRGS 510): Flammable liquids 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Benzene 71-43-2 TWA 0.5 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Leukemia 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed human carcinogen 
Danger of cutaneous absorption 

  STEL 2.5 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Leukemia 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed human carcinogen 
Danger of cutaneous absorption 

  TWA 10 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.40-1969 

  CEIL 25 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.40-1969 

  Peak 50 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.40-1969 

  See 1910.1028. See Table Z-2 for the limits applicable in the 
operations or sectors excluded in 1910.1028 
The final benzene standard in 1910.1028 applies to all occupational 
exposures to benzene except some subsegments of industry where 
exposures are consistently under the action level (i.e., distribution 
and sale of fuels, sealed containers and pipelines, coke production, 
oil and gas drilling and production, natural gas processing, and the 
percentage exclusion for liquid mixtures); for the excepted 
subsegments, the benzene limits in Table Z-2 apply. 

  TWA 0.1 ppm  
 

USA. NIOSH Recommended 
Exposure Limits 

  Potential Occupational Carcinogen 
See Appendix A 

  ST 1 ppm  
 

USA. NIOSH Recommended 
Exposure Limits 

  Potential Occupational Carcinogen 
See Appendix A 
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Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

Benzene 71-43-2 S-
Phenylmerca
pturic acid 

0.0300 
mg/g 

In urine ACGIH - Biological 
Exposure Indices 
(BEI) 

 Remarks End of shift (As soon as possible after exposure ceases) 

  t,t-Muconic 
acid 

0.5000 
mg/g 

In urine ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift (As soon as possible after exposure ceases) 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
Splash contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of 
protective equipment must be selected according to the concentration and amount of the dangerous substance 
at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. 
If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 
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9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: liquid 
Colour: clear, colourless 

b) Odour No data available 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: 5.5 °C (41.9 °F) - lit. 

f) Initial boiling point and 
boiling range 

80 °C (176 °F) - lit. 

g) Flash point -10.99 °C (12.22 °F) - closed cup 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 8 %(V) 
Lower explosion limit: 1.3 %(V) 

k) Vapour pressure 221.3 hPa (166.0 mmHg) at 37.7 °C (99.9 °F) 
99.5 hPa (74.6 mmHg) at 20.0 °C (68.0 °F) 

l) Vapour density No data available 

m) Relative density 0.874 g/cm3 at 25 °C (77 °F) 

n) Water solubility ca.1.88 g/l at 23.5 °C (74.3 °F) - soluble 

o) Partition coefficient: n-
octanol/water 

log Pow: 2.13 at 25 °C (77 °F) 

p) Auto-ignition 
temperature 

562.0 °C (1,043.6 °F) 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 
No data available 

 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
Vapours may form explosive mixture with air. 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
acids, Bases, Halogens, Strong oxidizing agents, Metallic salts 
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10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
LD50 Oral - Rat - male - > 5,960 mg/kg 
(OECD Test Guideline 401) 
 
LC50 Inhalation - Rat - female - 4 h - 43.7 mg/l 
(OECD Test Guideline 403) 
 
LD50 Dermal - Rabbit - 8,263 mg/kg 
 
No data available 

Skin corrosion/irritation 
Skin - Rabbit 
Result: Skin irritation - 4 h 
(OECD Test Guideline 404) 
 
Serious eye damage/eye irritation 
Eyes - Rabbit 
Result: Eye irritation 
 
Respiratory or skin sensitisation 
Maximisation Test (GPMT) - Guinea pig 
Result: Does not cause skin sensitisation. 
 
Germ cell mutagenicity 
Laboratory experiments have shown mutagenic effects. 
In vivo tests showed mutagenic effects 
 
Chinese hamster lung cells  
Result: positive 
 
OECD Test Guideline 475 
Mouse - male 
Result: positive 
 
Carcinogenicity 

Carcinogenicity - Human - male - Inhalation 
Tumorigenic:Carcinogenic by RTECS criteria. Leukaemia Blood:Thrombocytopenia. 

Carcinogenicity - Rat - Oral 
Tumorigenic:Carcinogenic by RTECS criteria. Endocrine:Tumors. Leukaemia 

This is or contains a component that has been reported to be carcinogenic based on its IARC, OSHA, ACGIH, NTP, or 
EPA classification. 

Human carcinogen. 

IARC: 1 - Group 1: Carcinogenic to humans (Benzene) 

NTP: Known to be human carcinogen (Benzene) 

OSHA: OSHA specifically regulated carcinogen (Benzene) 

Reproductive toxicity 

Reproductive toxicity - Mouse - Intraperitoneal 
Effects on Fertility: Pre-implantation mortality (e.g., reduction in number of implants per female; total number of 
implants per corpora lutea). Effects on Embryo or Fetus: Fetal death. 

Developmental Toxicity - Rat - Inhalation 
Effects on Embryo or Fetus: Extra embryonic structures (e.g., placenta, umbilical cord). Effects on Embryo or Fetus: 
Fetotoxicity (except death, e.g., stunted fetus). 
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Developmental Toxicity - Mouse - Inhalation 
Effects on Embryo or Fetus: Cytological changes (including somatic cell genetic material). Specific Developmental 
Abnormalities: Blood and lymphatic system (including spleen and marrow). 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
May be fatal if swallowed and enters airways. 

Additional Information 

Repeated dose 
toxicity 

Rat - male and female - Oral - NOAEL : 100 mg/kg - OECD Test Guideline 408 

RTECS: CY1400000 
 
Nausea, Dizziness, Headache, narcosis, Inhalation of high concentrations of benzene may have an initial stimulatory 
effect on the central nervous system characterized by exhilaration, nervous excitation and/or giddiness, depression, 
drowsiness, or fatigue. The victim may experience tightness in the chest, breathlessness, and loss of consciousness. 
Tremors, convulsions, and death due to respiratory paralysis or circulatory collapse can occur in a few minutes to 
several hours following severe exposures. Aspiration of small amounts of liquid immediately causes pulmonary edema 
and hemorrhage of pulmonary tissue. Direct skin contact may cause erythema. Repeated or prolonged skin contact 
may result in drying, scaling dermatitis, or development of secondary skin infections. The chief target organ is the 
hematopoietic system. Bleeding from the nose, gums, or mucous membranes and the development of purpuric spots, 
pancytopenia, leukopenia, thrombocytopenia, aplastic anemia, and leukemia may occur as the condition progresses. 
The bone marrow may appear normal, aplastic or hyperplastic, and may not correlate with peripheral blood-forming 
tissues. The onset of effects of prolonged benzene exposure may be delayed for many months or years after the actual 
exposure has ceased., Blood disorders 
 
Stomach - Irregularities - Based on Human Evidence 
Stomach - Irregularities - Based on Human Evidence 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 15.00 - 32.00 mg/l  - 96 h 
 
Toxicity to daphnia and 
other aquatic 
invertebrates 

EC50 - Ceriodaphnia dubia (water flea) - 17.2 mg/l  - 48 h 

 
Toxicity to algae Growth inhibition EC50 - Pseudokirchneriella subcapitata (green algae) - 100 

mg/l  - 72 h 
(OECD Test Guideline 201) 

12.2 Persistence and degradability 
Biodegradability aerobic  - Exposure time 28 d 

Result: 96 % - Readily biodegradable  
 (OECD Test Guideline 301F) 

12.3 Bioaccumulative potential 
Bioaccumulation Leuciscus idus (Golden orfe) - 3 d 

 - 0.05 mg/l 
 
Bioconcentration factor (BCF): 10 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Harmful to aquatic life with long lasting effects. 
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13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1114 Class: 3 Packing group: II 
Proper shipping name: Benzene 
Reportable Quantity (RQ): 10 lbs 
 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1114  Class: 3 Packing group: II EMS-No: F-E, S-D 
Proper shipping name: BENZENE 
  
IATA 
UN number: 1114 Class: 3 Packing group: II 
Proper shipping name: Benzene 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2007-07-01 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2007-07-01 

Pennsylvania Right To Know Components 
 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2007-07-01 

New Jersey Right To Know Components 
 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2007-07-01 

California Prop. 65 Components 
WARNING! This product contains a chemical known to the 
State of California to cause cancer. 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2009-02-01 

 

WARNING: This product contains a chemical known to the 
State of California to cause birth defects or other reproductive 
harm. 
Benzene 

CAS-No. 
71-43-2 

Revision Date 
2009-02-01 
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16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Aquatic Acute Acute aquatic toxicity 
Aquatic Chronic Chronic aquatic toxicity 
Asp. Tox. Aspiration hazard 
Carc. Carcinogenicity  
Eye Irrit. Eye irritation 
Flam. Liq. Flammable liquids 
H225 Highly flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
H340 May cause genetic defects. 
H350 May cause cancer. 
H372 Causes damage to organs through prolonged or repeated exposure. 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard: * 
Flammability: 3 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 3 
Reactivity Hazard: 0 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.7 Revision Date: 07/24/2015 Print Date: 02/25/2016 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.6 
Revision Date 03/03/2015 

Print Date 09/25/2015 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Carbon Monoxide, Carbon Dioxide, Methane, 

Ethane, Ethylene and Acetylene 
 

Product Number : 23462 
Brand : Supelco 
   

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Manufacture of substances 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Reproductive toxicity (Category 1A), H360 
Specific target organ toxicity - repeated exposure, Inhalation (Category 1), H372 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H360 May damage fertility or the unborn child. 
H372 Causes damage to organs through prolonged or repeated exposure if 

inhaled. 
 
Precautionary statement(s) 
P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read and 

understood. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
P264 Wash skin thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
P281 Use personal protective equipment as required. 
P308 + P313 IF exposed or concerned: Get medical advice/ attention. 
P405 Store locked up. 
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P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.2 Mixtures 
 
Hazardous components 

Component Classification Concentration 

Carbon dioxide 

 CAS-No. 
EC-No. 
 

124-38-9 
204-696-9 
 

Press. Gas Liquefied gas; SA ; 
H280, 

>= 1 - < 5 % 

Carbon monoxide 

 CAS-No. 
EC-No. 
Index-No. 
 

630-08-0 
211-128-3 
006-001-00-2 
 

Flam. Gas 1; Press. Gas 
Compr. Gas; Acute Tox. 3; 
Repr. 1A; STOT RE 1; H220, 
H280, H331, H360, H372 

>= 1 - < 5 % 

Methane 

 CAS-No. 
EC-No. 
Index-No. 
 

74-82-8 
200-812-7 
601-001-00-4 
 

Flam. Gas 1; Press. Gas 
Compr. Gas; H220, H280 

>= 1 - < 5 % 

Ethane 

 CAS-No. 
EC-No. 
Index-No. 
 

74-84-0 
200-814-8 
601-002-00-X 
 

Flam. Gas 1; Press. Gas 
Liquefied gas; H220, H280 

>= 1 - < 5 % 

Ethylene 

 CAS-No. 
EC-No. 
Index-No. 
 

74-85-1 
200-815-3 
601-010-00-3 
 

Flam. Gas 1; Press. Gas 
Liquefied gas; STOT SE 3; 
H220, H280, H336 

>= 1 - < 5 % 

Ethyne 

 CAS-No. 
EC-No. 
Index-No. 
 

74-86-2 
200-816-9 
601-015-00-0 
 

Flam. Gas 1; Press. Gas ; 
H220, H280 

>= 1 - < 5 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician. 

In case of eye contact 
Flush eyes with water as a precaution. 

If swallowed 
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician. 
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4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides, Nitrogen oxides (NOx) 

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
No data available 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Evacuate 
personnel to safe areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

6.3 Methods and materials for containment and cleaning up 
Clean up promptly by sweeping or vacuum. 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place.  

Contents under pressure.  
Storage class (TRGS 510): Gases 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Carbon dioxide 124-38-9 TWA 5,000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Asphyxia 

  TWA 5,000.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Asphyxia 
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  STEL 30,000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Asphyxia 

  STEL 30,000.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Asphyxia 

  TWA 5,000.000000 
ppm  
9,000.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 5,000.000000 
ppm  
9,000.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  Normal constituent of air (about 300 ppm). 

  ST 30,000.000000 
ppm  
54,000.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  Normal constituent of air (about 300 ppm). 

  TWA 5,000 ppm  
9,000 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  Normal constituent of air (about 300 ppm). 

  ST 30,000 ppm  
54,000 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  Normal constituent of air (about 300 ppm). 

  TWA 5,000 ppm  
9,000 mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

Carbon monoxide 630-08-0 TWA 50.000000 ppm  
55.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 25 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Carboxyhemoglobinemia 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 

  TWA 25.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Carboxyhemoglobinemia 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 

  TWA 35.000000 ppm  
40.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  C 200.000000 
ppm  
229.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

Methane 74-82-8 TWA 1,000.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Cardiac sensitization 

  See Appendix F: Minimal Oxygen Content 
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Asphyxia 
2014 Adoption 

  TWA 0.100000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  'Ca' in the presence of formaldehyde, acetaldehyde, or 
malonaldehyde. See Appendices A & C (Aldehydes). 

  TWA 0.100000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  'Ca' in the presence of formaldehyde, acetaldehyde, or 
malonaldehyde. See Appendices A & C (Aldehydes). 

  See Appendix F: Minimal Oxygen Content 
Asphyxia 

Ethane 74-84-0 TWA 1,000.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Cardiac sensitization 

  See Appendix F: Minimal Oxygen Content 
Asphyxia 
2014 Adoption 

  TWA 0.100000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  'Ca' in the presence of formaldehyde, acetaldehyde, or 
malonaldehyde. See Appendices A & C (Aldehydes). 

  TWA 0.100000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  'Ca' in the presence of formaldehyde, acetaldehyde, or 
malonaldehyde. See Appendices A & C (Aldehydes). 

  See Appendix F: Minimal Oxygen Content 
Asphyxia 

Ethylene 74-85-1 TWA 200.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Asphyxia 
Not classifiable as a human carcinogen 

  TWA 200 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Asphyxia 
Not classifiable as a human carcinogen 

  Asphyxia 
Simple asphyxiant; see discussion covering Minimal Oxygen 
Content found in the 'Definitions and Notations' section following the 
NIC tables 

  Asphyxia 
Adopted values or notations enclosed are those for which changes 
are proposed in the NIC 
See Notice of Intended Changes (NIC) 
Simple asphyxiant; see discussion covering Minimal Oxygen 
Content found in the 'Definitions and Notations' section following the 
NIC tables 

Ethyne 74-86-2 C 2,500.000000 
ppm  
2,662.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  A compressed gas used in the welding & cutting of metals. 

Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

Carbon monoxide 630-08-0 Carboxyhem 3.500 % In blood ACGIH - Biological 
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oglobin Exposure Indices 
(BEI) 

 Remarks End of shift (As soon as possible after exposure ceases) 

  Carbon 
monoxide 

20ppm In end-exhaled air ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift (As soon as possible after exposure ceases) 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Body Protection 
Complete suit protecting against chemicals, The type of protective equipment must be selected according to 
the concentration and amount of the dangerous substance at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to engineering 
controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators 
and components tested and approved under appropriate government standards such as NIOSH (US) or CEN 
(EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: gaseous 

b) Odour No data available 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

No data available 

f) Initial boiling point and 
boiling range 

No data available 

g) Flash point No data available 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

No data available 

k) Vapour pressure No data available 

l) Vapour density No data available 

m) Relative density No data available 
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n) Water solubility No data available 

o) Partition coefficient: n-
octanol/water 

No data available 

p) Auto-ignition 
temperature 

No data available 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 
No data available 

 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
No data available 

10.4 Conditions to avoid 
No data available 

10.5 Incompatible materials 
Oxidizing agents, Strong oxidizing agents, Potassium, Vinyl compounds, Chlorine, Copper, Carbon tetrachloride, 
Sodium/sodium oxides 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
No data available 

Inhalation: No data available 

Dermal: No data available 

No data available 

Skin corrosion/irritation 
No data available 

Serious eye damage/eye irritation 
No data available 

Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
 
Carcinogenicity 

IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans (Ethylene) 
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NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 
No data available 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: Not available 
 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated. 
 
Stomach - Irregularities - Based on Human Evidence 
Stomach - Irregularities - Based on Human Evidence (Carbon monoxide) 
Stomach - Irregularities - Based on Human Evidence (Ethylene) 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
No data available 

12.2 Persistence and degradability 
No data available 

12.3 Bioaccumulative potential 
No data available 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
No data available 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste 
disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1066 Class: 2.2  
Proper shipping name: Nitrogen, compressed 
Reportable Quantity (RQ):   
 
Poison Inhalation Hazard: No 
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IMDG 
UN number: 1066  Class: 2.2  EMS-No: F-C, S-V 
Proper shipping name: NITROGEN, COMPRESSED 
  
IATA 
UN number: 1066 Class: 2.2  
Proper shipping name: Nitrogen, compressed 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Ethylene 

CAS-No. 
74-85-1 

Revision Date 
2007-07-01 

Massachusetts Right To Know Components 
 
Nitrogen 

CAS-No. 
7727-37-9 

Revision Date 
1993-04-24 

Carbon dioxide 124-38-9 1993-04-24 
Carbon monoxide 630-08-0 1993-04-24 
Methane 74-82-8 1993-04-24 
Ethane 74-84-0 1993-04-24 
Ethylene 74-85-1 2007-07-01 
Ethyne 74-86-2 1993-04-24 

Pennsylvania Right To Know Components 
 
Nitrogen 

CAS-No. 
7727-37-9 

Revision Date 
1993-04-24 

Carbon dioxide 124-38-9 1993-04-24 
Carbon monoxide 630-08-0 1993-04-24 
Methane 74-82-8 1993-04-24 
Ethane 74-84-0 1993-04-24 
Ethylene 74-85-1 2007-07-01 
Ethyne 74-86-2 1993-04-24 

New Jersey Right To Know Components 
 
Nitrogen 

CAS-No. 
7727-37-9 

Revision Date 
1993-04-24 

Carbon dioxide 124-38-9 1993-04-24 
Carbon monoxide 630-08-0 1993-04-24 
Methane 74-82-8 1993-04-24 
Ethane 74-84-0 1993-04-24 
Ethylene 74-85-1 2007-07-01 
Ethyne 74-86-2 1993-04-24 

California Prop. 65 Components 
WARNING: This product contains a chemical known to the 
State of California to cause birth defects or other reproductive 
harm. 
Carbon monoxide 

CAS-No. 
630-08-0 

Revision Date 
2007-09-28 

 

 

 
 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

 May displace oxygen and cause rapid suffocation. 
Acute Tox. Acute toxicity  
Flam. Gas Flammable gases 
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H220 Extremely flammable gas. 
H280 Contains gas under pressure; may explode if heated. 
H331 Toxic if inhaled.  
H336 May cause drowsiness or dizziness. 
H360 May damage fertility or the unborn child. 
H372 Causes damage to organs through prolonged or repeated exposure if inhaled. 
Press. Gas Gases under pressure 
Repr. Reproductive toxicity 
SA Simple Asphyxiant 
STOT RE Specific target organ toxicity - repeated exposure 
STOT SE Specific target organ toxicity - single exposure  

HMIS Rating 
Health hazard: 0 
Chronic Health Hazard: * 
Flammability: 0 
Physical Hazard 3 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 0 
Reactivity Hazard: 0 
Special hazard.I: SA 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.6 Revision Date: 03/03/2015 Print Date: 09/25/2015 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.8 
Revision Date 01/14/2016 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Ethylbenzene 

 
Product Number : 296848 
Brand : Sigma-Aldrich 
Index-No. : 601-023-00-4 
   
CAS-No. : 100-41-4 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable liquids (Category 2), H225 
Acute toxicity, Inhalation (Category 4), H332 
Carcinogenicity (Category 2), H351 
Specific target organ toxicity - repeated exposure (Category 2), H373 
Aspiration hazard (Category 1), H304 
Acute aquatic toxicity (Category 2), H401 
Chronic aquatic toxicity (Category 3), H412 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H225 Highly flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H332 Harmful if inhaled. 
H351 Suspected of causing cancer. 
H373 May cause damage to organs through prolonged or repeated exposure. 
H401 Toxic to aquatic life. 
H412 Harmful to aquatic life with long lasting effects. 
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Precautionary statement(s) 
P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read and 

understood. 
P210 Keep away from heat/sparks/open flames/hot surfaces. No smoking. 
P233 Keep container tightly closed. 
P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P242 Use only non-sparking tools. 
P243 Take precautionary measures against static discharge. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
P271 Use only outdoors or in a well-ventilated area. 
P273 Avoid release to the environment. 
P280 Wear protective gloves/ protective clothing/ eye protection/ face 

protection. 
P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/ 

physician. 
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. 

Rinse skin with water/shower. 
P304 + P340 + P312 IF INHALED: Remove person to fresh air and keep comfortable for 

breathing. Call a POISON CENTER or doctor/ physician if you feel 
unwell. 

P308 + P313 IF exposed or concerned: Get medical advice/ attention. 
P331 Do NOT induce vomiting. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam to 

extinguish. 
P403 + P235 Store in a well-ventilated place. Keep cool. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Formula : C8H10 

Molecular weight : 106.17 g/mol 
CAS-No. : 100-41-4 
EC-No. : 202-849-4 
Index-No. : 601-023-00-4 
 
Hazardous components 

Component Classification Concentration 

Ethylbenzene 

   Flam. Liq. 2; Acute Tox. 4; 
Carc. 2; STOT RE 2; Asp. 
Tox. 1; Aquatic Acute 2; 
Aquatic Chronic 3; H225, 
H304, H332, H351, H373, 
H401, H412 

<= 100 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 
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In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Flush eyes with water as a precaution. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 
 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides  

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

6.3 Methods and materials for containment and cleaning up 
Contain spillage, soak up with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and transfer to a container for disposal according to local / national regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build 
up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  

hygroscopic  
Storage class (TRGS 510): Flammable liquids 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Ethylbenzene 100-41-4 TWA 20.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Cochlear impair 
Kidney damage (nephropathy) 
Upper Respiratory Tract irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 

  STEL 125.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Adopted values or notations enclosed are those for which changes 
are proposed in the NIC 
See Notice of Intended Changes (NIC) 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 

  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 125.000000 
ppm  
545.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 20 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Cochlear impair 
Kidney damage (nephropathy) 
Upper Respiratory Tract irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 

  TWA 100 ppm  
435 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 125 ppm  
545 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  TWA 100 ppm  
435 mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 
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  TWA 100 ppm  
435 mg/m3 

USA. OSHA - TABLE Z-1 Limits for 
Air Contaminants - 1910.1000 

  STEL 125 ppm  
545 mg/m3 

USA. OSHA - TABLE Z-1 Limits for 
Air Contaminants - 1910.1000 

Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

Ethylbenzene 100-41-4 Sum of 
mandelic acid 
and phenyl 
glyoxylic acid 

0.7g/g 
creatinine 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

 Remarks End of shift at end of workweek 

  Ethylbenzene  In end-exhaled air ACGIH - Biological 
Exposure Indices 
(BEI) 

  Not critical 

  Sum of 
mandelic acid 
and phenyl 
glyoxylic acid 

0.15g/g 
creatinine 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift (As soon as possible after exposure ceases) 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
Splash contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of 
protective equipment must be selected according to the concentration and amount of the dangerous substance 
at the specific workplace. 
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Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. 
If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: liquid 
Colour: colourless 

b) Odour No data available 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: -95 °C (-139 °F) - lit. 

f) Initial boiling point and 
boiling range 

136 °C (277 °F) - lit. 

g) Flash point 15.0 °C (59.0 °F) - closed cup 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 6.7 %(V) 
Lower explosion limit: 1 %(V) 

k) Vapour pressure 13.3 hPa (10.0 mmHg) at 20.0 °C (68.0 °F) 

l) Vapour density No data available 

m) Relative density 0.867 g/cm3 at 25 °C (77 °F) 

n) Water solubility 0.2 g/l at 25 °C (77 °F) - slightly soluble 

o) Partition coefficient: n-
octanol/water 

log Pow: 3.6 at 20 °C (68 °F) 

p) Auto-ignition 
temperature 

432.0 °C (809.6 °F) 

q) Decomposition 
temperature 

No data available 

r) Viscosity 0.773 mm2/s at 20 °C (68 °F) -  

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Surface tension 71.2 mN/m at 23 °C (73 °F) 
 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 
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10.3 Possibility of hazardous reactions 
Vapours may form explosive mixture with air. 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
Strong oxidizing agents 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
LD50 Oral - Rat - male and female - 3,500 mg/kg 
 
Inhalation: No data available 

LD50 Dermal - Rabbit - 15,433 mg/kg 
 
No data available 

Skin corrosion/irritation 
Skin - Rabbit 
Result: Moderate skin irritation - 24 h 
 
Serious eye damage/eye irritation 
Eyes - Rabbit 
Result: Mild eye irritation 
 
Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
Hamster 
ovary  
Result: negative 
 
 
Mouse - male and female 
Result: negative 
 
Carcinogenicity 

IARC: 2B - Group 2B: Possibly carcinogenic to humans (Ethylbenzene) 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 

No data available 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
May be fatal if swallowed and enters airways. 

Additional Information 

Repeated dose Rat - male and female - NOAEL : 75 mg/kg - OECD Test Guideline 407 
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toxicity 
RTECS: DA0700000 
 
Central nervous system depression, Nausea, Headache, Vomiting, Ataxia., Tremors 
 
Stomach - Irregularities - Based on Human Evidence 
Stomach - Irregularities - Based on Human Evidence 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish flow-through test LC50 - Menidia menidia (Atlantic silverside) - 5.1 mg/l  - 96 h 
 
Toxicity to daphnia and 
other aquatic 
invertebrates 

static test EC50 - Daphnia magna (Water flea) - 1.8 - 2.4 mg/l  - 48 h 

 
 Reproduction Test NOEC - Ceriodaphnia dubia (water flea) - 0.96 mg/l  - 7 d 
 
Toxicity to algae static test EC50 - Skeletonema costatum (marine diatom) - 4.9 mg/l  - 72 h 

12.2 Persistence and degradability 
Biodegradability aerobic  - Exposure time 28 d 

Result: 70 - 80 % - Readily biodegradable  

12.3 Bioaccumulative potential 
Due to the distribution coefficient n-octanol/water, accumulation in organisms is not expected. 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Harmful to aquatic life with long lasting effects. 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1175 Class: 3 Packing group: II 
Proper shipping name: Ethylbenzene 
Reportable Quantity (RQ): 1000 lbs 
 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1175 Class: 3 Packing group: II EMS-No: F-E, S-D 
Proper shipping name: ETHYLBENZENE 
  
IATA 
UN number: 1175 Class: 3 Packing group: II 
Proper shipping name: Ethylbenzene 
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15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-07-01 

SARA 311/312 Hazards 
Fire Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-07-01 

Pennsylvania Right To Know Components 
 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-07-01 

New Jersey Right To Know Components 
 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-07-01 

California Prop. 65 Components 
WARNING! This product contains a chemical known to the 
State of California to cause cancer. 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-09-28 

 

 

 
 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Acute Tox. Acute toxicity 
Aquatic Acute Acute aquatic toxicity 
Aquatic Chronic Chronic aquatic toxicity 
Asp. Tox. Aspiration hazard  
Carc. Carcinogenicity 
Flam. Liq. Flammable liquids 
H225 Highly flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H332 Harmful if inhaled. 
H351 Suspected of causing cancer. 
H373 May cause damage to organs through prolonged or repeated exposure. 
H401 Toxic to aquatic life. 

HMIS Rating 
Health hazard: 1 
Chronic Health Hazard: * 
Flammability: 3 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 3 
Reactivity Hazard: 0 

Further information 
Copyright 2016 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
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product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.8 Revision Date: 01/14/2016 Print Date: 02/25/2016 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 3.8 
Revision Date 02/24/2016 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Hydrogen sulfide 

 
Product Number : 295442 
Brand : Aldrich 
Index-No. : 016-001-00-4 
   
CAS-No. : 7783-06-4 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable gases (Category 1), H220 
Gases under pressure (Liquefied gas), H280 
Acute toxicity, Inhalation (Category 2), H330 
Acute aquatic toxicity (Category 1), H400 
Chronic aquatic toxicity (Category 1), H410 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H220 Extremely flammable gas. 
H280 Contains gas under pressure; may explode if heated. 
H330 Fatal if inhaled. 
H410 Very toxic to aquatic life with long lasting effects. 
 
Precautionary statement(s) 
P210 Keep away from heat/sparks/open flames/hot surfaces. No smoking. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
P271 Use only outdoors or in a well-ventilated area. 
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P273 Avoid release to the environment. 
P284 Wear respiratory protection. 
P304 + P340 + P310 IF INHALED: Remove victim to fresh air and keep at rest in a position 

comfortable for breathing. Immediately call a POISON CENTER or 
doctor/ physician. 

P377 Leaking gas fire: Do not extinguish, unless leak can be stopped safely. 
P381 Eliminate all ignition sources if safe to do so. 
P391 Collect spillage. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P405 Store locked up. 
P410 + P403 Protect from sunlight. Store in a well-ventilated place. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Formula : H2S 

Molecular weight : 34.08 g/mol 
CAS-No. : 7783-06-4 
EC-No. : 231-977-3 
Index-No. : 016-001-00-4 
 
Hazardous components 

Component Classification Concentration 

Hydrogen sulphide 

   Flam. Gas 1; Press. Gas 
Liquefied gas; Acute Tox. 2; 
Aquatic Acute 1; Aquatic 
Chronic 1; H220, H280, H330, 
H410 

<= 100 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician. 

In case of eye contact 
Flush eyes with water as a precaution. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 
 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 
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5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
No data available 

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Wear respiratory protection. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all sources 
of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive concentrations. 
Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

6.3 Methods and materials for containment and cleaning up 
Clean up promptly by sweeping or vacuum. 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build 
up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place.  

Moisture sensitive.  
Storage class (TRGS 510): Gases 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Hydrogen sulphide 7783-06-4 CEIL 20.000000 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

 Remarks Z37.2-1966 

  Peak 50.000000 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.2-1966 
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  TWA 1.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 

  TWA 1 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 

  STEL 5 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 

  STEL 5.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 

  C 10.000000 ppm  
15.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  10 minute ceiling value 

  See Table Z-2 

  CEIL 20 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.2-1966 

  Peak 50 ppm  
 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-2 

  Z37.2-1966 

8.2 Exposure controls 

Appropriate engineering controls 
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: butyl-rubber 
Minimum layer thickness: 0.3 mm 
Break through time: 480 min 
Material tested:Butoject® (KCL 897 / Aldrich Z677647, Size M) 
 
Splash contact 
Material: butyl-rubber 
Minimum layer thickness: 0.3 mm 
Break through time: 480 min 
Material tested:Butoject® (KCL 897 / Aldrich Z677647, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
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Body Protection 
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of 
protective equipment must be selected according to the concentration and amount of the dangerous substance 
at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to engineering 
controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators 
and components tested and approved under appropriate government standards such as NIOSH (US) or CEN 
(EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: Liquefied gas 
Colour: colourless 

b) Odour Stench. 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: -85 °C (-121 °F) - lit. 

f) Initial boiling point and 
boiling range 

-60 °C (-76 °F) - lit. 

g) Flash point Not applicable 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 46 %(V) 
Lower explosion limit: 4 %(V) 

k) Vapour pressure 17,369.8 hPa (13,028.4 mmHg) at 21 °C (70 °F) 

l) Vapour density 1.17 - (Air = 1.0) 

m) Relative density No data available 

n) Water solubility No data available 

o) Partition coefficient: n-
octanol/water 

No data available 

p) Auto-ignition 
temperature 

No data available 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Relative vapour density 1.17 - (Air = 1.0) 
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10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
No data available 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
Strong oxidizing agents, Strong bases 

10.6 Hazardous decomposition products 
Hazardous decomposition products formed under fire conditions. - Sulphur oxides 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
No data available 

LC50 Inhalation - Mouse - 1 h - 634 ppm 
 
LC50 Inhalation - Rat - 444 ppm 
Remarks: Lungs, Thorax, or Respiration:Other changes. Diarrhoea Kidney, Ureter, Bladder:Urine volume increased. 
 
Dermal: No data available 

No data available 

Skin corrosion/irritation 
No data available 

Serious eye damage/eye irritation 
No data available 

Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
Carcinogenicity 

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by IARC. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 

Reproductive toxicity - Rat - Inhalation 
Effects on Newborn: Physical. 

No data available 

Specific target organ toxicity - single exposure 
No data available 
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Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: MX1225000 
 
Hydrogen sulfide is strongly bound to methemoglobin in a manner similar to cyanide. Toxicologically, its reaction with 
enzymes in the blood stream inhibits cell respiration resulting in pulmonary paralysis, sudden collapse, and death. It is 
recognized by its characteristic odor of "rotten eggs". The detectable, minimum perceptible odor occurs at 0.13ppm, 
rapid olfactory fatigue can occur at high concentrations (>100 ppm). At concentrations of 20ppm hydrogen sulfide 
begins acting as an irritant on the mucous membranes of the eyes and respiratory tract and increases with 
concentration and exposure time. Eye irritation is characterized by irritation of the conjunctiva with photophobia to 
keratoconjunctivitis and vesiculation of the cornea epithelium. Prolonged exposure to moderate concentrations 
(250ppm) may cause pulmonary edema. At concentrations over 500ppm, drowsiness, dizziness, excitement, 
headache, unstable gait, and other systemic symptoms occur within a few minutes. Sudden loss of consciousness 
without premonition, anxiety, or sense of struggle are characteristic of acute exposure at concentrations above 
700ppm. At concentrations of 1000-2000ppm hydrogen sulfide is rapidly absorbed through the lung into the blood. In 
this range a single inhalation may cause coma and may be rapidly fatal. Initially hyperpnea occurs, followed by rapid 
collapse and respiratory inhibition. At higher concentrations, hydrogen sulfide exerts an immediate paralyzing effect on 
the respiratory centers. When concentration reaches 5000ppm, imminent death almost always results., Exposure to 
and/or consumption of alcohol may increase toxic effects. 
 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 0.016 mg/l  - 96.0 h 

12.2 Persistence and degradability 
No data available 

12.3 Bioaccumulative potential 
No data available 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Very toxic to aquatic life. 
 
No data available 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1053 Class: 2.3 (2.1)  
Proper shipping name: Hydrogen sulfide 
Reportable Quantity (RQ): 100 lbs 
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Poison Inhalation Hazard: Hazard zone D 
 
IMDG 
UN number: 1053 Class: 2.3 (2.1)  EMS-No: F-D, S-U 
Proper shipping name: HYDROGEN SULPHIDE 
Marine pollutant:yes   
IATA 
UN number: 1053 Class: 2.3 (2.1)  
Proper shipping name: Hydrogen sulphide 
IATA Passenger: Not permitted for transport  
IATA Cargo: Not permitted for transport 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
The following components are subject to reporting levels established by SARA Title III, Section 302: 
 
Hydrogen sulphide 

CAS-No. 
7783-06-4 

Revision Date 
1993-04-24 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Hydrogen sulphide 

CAS-No. 
7783-06-4 

Revision Date 
1993-04-24 

SARA 311/312 Hazards 
Fire Hazard, Sudden Release of Pressure Hazard, Acute Health Hazard 

Massachusetts Right To Know Components 
 
Hydrogen sulphide 

CAS-No. 
7783-06-4 

Revision Date 
1993-04-24 

Pennsylvania Right To Know Components 
 
Hydrogen sulphide 

CAS-No. 
7783-06-4 

Revision Date 
1993-04-24 

New Jersey Right To Know Components 
 
Hydrogen sulphide 

CAS-No. 
7783-06-4 

Revision Date 
1993-04-24 

California Prop. 65 Components 
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 

 

 
 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Acute Tox. Acute toxicity 
Aquatic Acute Acute aquatic toxicity 
Aquatic Chronic Chronic aquatic toxicity 
Flam. Gas Flammable gases 
H220 Extremely flammable gas.  
H280 Contains gas under pressure; may explode if heated. 
H330 Fatal if inhaled. 
H400 Very toxic to aquatic life. 
H410 Very toxic to aquatic life with long lasting effects. 
Press. Gas Gases under pressure 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard:  
Flammability: 4 
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Physical Hazard 3 

NFPA Rating 
Health hazard: 4 
Fire Hazard: 4 
Reactivity Hazard: 0 

Further information 
Copyright 2016 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 3.8 Revision Date: 02/24/2016 Print Date: 02/25/2016 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.8 
Revision Date 03/06/2015 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Isopropyl alcohol 

 
Product Number : W292907 
Brand : Aldrich 
Index-No. : 603-117-00-0 
   
CAS-No. : 67-63-0 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Manufacture of substances 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable liquids (Category 2), H225 
Eye irritation (Category 2A), H319 
Specific target organ toxicity - single exposure (Category 3), Central nervous system, H336 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H225 Highly flammable liquid and vapour. 
H319 Causes serious eye irritation. 
H336 May cause drowsiness or dizziness. 
 
Precautionary statement(s) 
P210 Keep away from heat/sparks/open flames/hot surfaces. - No smoking. 
P233 Keep container tightly closed. 
P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P242 Use only non-sparking tools. 
P243 Take precautionary measures against static discharge. 
P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray. 
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P264 Wash skin thoroughly after handling. 
P271 Use only outdoors or in a well-ventilated area. 
P280 Wear protective gloves/ protective clothing/ eye protection/ face 

protection. 
P303 + P361 + P353 IF ON SKIN (or hair): Remove/ Take off immediately all contaminated 

clothing. Rinse skin with water/ shower. 
P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position 

comfortable for breathing. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove 

contact lenses, if present and easy to do. Continue rinsing. 
P312 Call a POISON CENTER or doctor/ physician if you feel unwell. 
P337 + P313 If eye irritation persists: Get medical advice/ attention. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for 

extinction. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P403 + P235 Store in a well-ventilated place. Keep cool. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS 
May form explosive peroxides. 

 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Synonyms : 2-Propanol 

sec-Propyl alcohol 
Isopropyl alcohol 
Isopropanol 
 

Formula : C3H8O  

Molecular weight : 60.10 g/mol 
CAS-No. : 67-63-0 
EC-No. : 200-661-7 
Index-No. : 603-117-00-0 
 
Hazardous components 

Component Classification Concentration 

2-Propanol 

   Flam. Liq. 2; Eye Irrit. 2A; 
STOT SE 3; H225, H319, 
H336 

<= 100 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Move out of dangerous area.Consult a physician. Show this safety data sheet to the doctor in attendance. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 
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4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides 

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

6.3 Methods and materials for containment and cleaning up 
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in 
container for disposal according to local regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build 
up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  

Handle and store under inert gas. hygroscopic  

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

2-Propanol 67-63-0 TWA 200.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Central Nervous System impairment 



 

Aldrich - W292907  Page 4  of  9 

 

Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  TWA 200 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  STEL 400 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  STEL 400.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  TWA 400.000000 
ppm  
980.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 400.000000 
ppm  
980.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 500.000000 
ppm  
1,225.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

2-Propanol 67-63-0 Acetone 40.0000 
mg/l 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

 Remarks End of shift at end of workweek 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 
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Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.4 mm 
Break through time: 480 min 
Material tested:Camatril® (KCL 730 / Aldrich Z677442, Size M) 
 
Splash contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.2 mm 
Break through time: 60 min 
Material tested:Dermatril® P (KCL 743 / Aldrich Z677388, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
impervious clothing, Flame retardant antistatic protective clothing., The type of protective equipment must be 
selected according to the concentration and amount of the dangerous substance at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. 
If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: liquid 
Colour: colourless 

b) Odour alcohol-like 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: -89.5 °C (-129.1 °F) - lit. 

f) Initial boiling point and 
boiling range 

82 °C (180 °F) - lit. 

g) Flash point 12.0 °C (53.6 °F) - closed cup 

h) Evaporation rate 3.0 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 

Upper explosion limit: 12.7 %(V) 
Lower explosion limit: 2 %(V) 
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explosive limits 

k) Vapour pressure 43.2 hPa (32.4 mmHg) at 20.0 °C (68.0 °F) 
58.7 hPa (44.0 mmHg) at 25.0 °C (77.0 °F) 

l) Vapour density No data available 

m) Relative density 0.785 g/cm3 at 25 °C (77 °F) 

n) Water solubility completely soluble 

o) Partition coefficient: n-
octanol/water 

log Pow: 0.05 

p) Auto-ignition 
temperature 

425.0 °C (797.0 °F) 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Surface tension 20.8 mN/m at 25.0 °C (77.0 °F) 
 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Test for peroxide formation before distillation or evaporation. Test for peroxide formation or discard after 1 year. 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
Vapours may form explosive mixture with air. 

10.4 Conditions to avoid 
Heat, flames and sparks. Extremes of temperature and direct sunlight. 

10.5 Incompatible materials 
Oxidizing agents, Acid anhydrides, Aluminium, Halogenated compounds, Acids 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
LD50 Oral - Rat - 5,045 mg/kg 
Remarks: Behavioral:Altered sleep time (including change in righting reflex). Behavioral:Somnolence (general 
depressed activity). 
 
LC50 Inhalation - Rat - 8 h - 16000 ppm 
 
LD50 Dermal - Rabbit - 12,800 mg/kg 
 
No data available 

Skin corrosion/irritation 
Skin - Rabbit 
Result: Mild skin irritation 
 



 

Aldrich - W292907  Page 7  of  9 

 

Serious eye damage/eye irritation 
Eyes - Rabbit 
Result: Eye irritation - 24 h 
 
Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
Carcinogenicity 

This product is or contains a component that is not classifiable as to its carcinogenicity based on its IARC, ACGIH, 
NTP, or EPA classification. 

 

 

IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans (2-Propanol) 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 

No data available 

Specific target organ toxicity - single exposure 
Inhalation, Oral - May cause drowsiness or dizziness. 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: NT8050000 
 
Central nervous system depression, prolonged or repeated exposure can cause:, Nausea, Headache, Vomiting, 
narcosis, Drowsiness, Overexposure may cause mild, reversible liver effects., Aspiration may lead to:, Lung oedema, 
Pneumonia 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated. 
 
Kidney - Irregularities - Based on Human Evidence 
Kidney - Irregularities - Based on Human Evidence 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 9,640.00 mg/l  - 96 h 
 
Toxicity to daphnia and 
other aquatic 
invertebrates 

EC50 - Daphnia magna (Water flea) - 5,102.00 mg/l  - 24 h 

 
 Immobilization EC50 - Daphnia magna (Water flea) - 6,851 mg/l  - 24 h 
 
Toxicity to algae EC50 - Desmodesmus subspicatus (green algae) - > 2,000.00 mg/l  - 72 h 
 
 EC50 - Algae - > 1,000.00 mg/l  - 24 h 

12.2 Persistence and degradability 
No data available 
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12.3 Bioaccumulative potential 
No bioaccumulation is to be expected (log Pow <= 4). 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
 
No data available 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1219 Class: 3 Packing group: II 
Proper shipping name: Isopropanol 
Reportable Quantity (RQ):   
 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1219  Class: 3 Packing group: II EMS-No: F-E, S-D 
Proper shipping name: ISOPROPANOL 
  
IATA 
UN number: 1219 Class: 3 Packing group: II 
Proper shipping name: Isopropanol 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
2-Propanol 

CAS-No. 
67-63-0 

Revision Date 
1987-01-01 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
2-Propanol 

CAS-No. 
67-63-0 

Revision Date 
1987-01-01 

Pennsylvania Right To Know Components 
 
2-Propanol 

CAS-No. 
67-63-0 

Revision Date 
1987-01-01 

New Jersey Right To Know Components 
 
2-Propanol 

CAS-No. 
67-63-0 

Revision Date 
1987-01-01 

California Prop. 65 Components 
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This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 

 

 
 

16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Eye Irrit. Eye irritation 
Flam. Liq. Flammable liquids 
H225 Highly flammable liquid and vapour.  
H319 Causes serious eye irritation. 
H336 May cause drowsiness or dizziness. 
STOT SE Specific target organ toxicity - single exposure 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard: * 
Flammability: 3 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 3 
Reactivity Hazard: 0 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.8 Revision Date: 03/06/2015 Print Date: 02/25/2016 
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 5.6 
Revision Date 11/04/2015 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Naphthalene 

 
Product Number : 147141 
Brand : Aldrich 
Index-No. : 601-052-00-2 
   
CAS-No. : 91-20-3 

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable solids (Category 1), H228 
Acute toxicity, Oral (Category 4), H302 
Carcinogenicity (Category 2), H351 
Acute aquatic toxicity (Category 1), H400 
Chronic aquatic toxicity (Category 1), H410 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H228 Flammable solid. 
H302 Harmful if swallowed. 
H351 Suspected of causing cancer. 
H410 Very toxic to aquatic life with long lasting effects. 
 
Precautionary statement(s) 
P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read and 

understood. 
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P210 Keep away from heat/sparks/open flames/hot surfaces. No smoking. 
P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P264 Wash skin thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
P273 Avoid release to the environment. 
P280 Wear protective gloves/ eye protection/ face protection. 
P281 Use personal protective equipment as required. 
P301 + P312 + P330 IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you 

feel unwell. Rinse mouth. 
P308 + P313 IF exposed or concerned: Get medical advice/ attention. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for 

extinction. 
P391 Collect spillage. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1 Substances 
Formula : C10H8 

Molecular weight : 128.17 g/mol 
CAS-No. : 91-20-3 
EC-No. : 202-049-5 
Index-No. : 601-052-00-2 
 
Hazardous components 

Component Classification Concentration 

Naphthalene 

   Flam. Sol. 1; Acute Tox. 4; 
Carc. 2; Aquatic Acute 1; 
Aquatic Chronic 1; H228, 
H302, H351, H410 

<= 100 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 
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5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides  

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid dust formation. Avoid breathing vapours, mist or gas. Ensure adequate 
ventilation. Remove all sources of ignition. Evacuate personnel to safe areas. Avoid breathing dust. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

6.3 Methods and materials for containment and cleaning up 
Sweep up and shovel. Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-
brushing and place in container for disposal according to local regulations (see section 13). Keep in suitable, closed 
containers for disposal. Contain spillage, pick up with an electrically protected vacuum cleaner or by wet-brushing 
and transfer to a container for disposal according to local regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.Further processing of solid materials may result 
in the formation of combustible dusts. The potential for combustible dust formation should be taken into consideration 
before additional processing occurs. 
Provide appropriate exhaust ventilation at places where dust is formed.Keep away from sources of ignition - No 
smoking.Take measures to prevent the build up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place.  
Storage class (TRGS 510): Flammable solid hazardous materials 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Naphthalene 91-20-3 TWA 10.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Hematologic effects 
Upper Respiratory Tract irritation 
Eye irritation 
Eye damage 
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Adopted values or notations enclosed are those for which changes 
are proposed in the NIC 
See Notice of Intended Changes (NIC) 
Not classifiable as a human carcinogen 
Danger of cutaneous absorption 

  TWA 10 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Hemolytic anemia 
Upper Respiratory Tract irritation 
Cataract 
2015 Adoption 
Confirmed animal carcinogen with unknown relevance to humans 
Danger of cutaneous absorption 

  STEL 15.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Hematologic effects 
Upper Respiratory Tract irritation 
Eye irritation 
Eye damage 
Adopted values or notations enclosed are those for which changes 
are proposed in the NIC 
See Notice of Intended Changes (NIC) 
Not classifiable as a human carcinogen 
Danger of cutaneous absorption 

  TWA 10.000000 ppm  
50.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 10.000000 ppm  
50.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 15.000000 ppm  
75.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

Naphthalene 91-20-3 1-Naphthol + 
2-Naphthol 

  ACGIH - Biological 
Exposure Indices 
(BEI) 

 Remarks End of shift (As soon as possible after exposure ceases) 

8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved 
under appropriate government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.11 mm 
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Break through time: 480 min 
Material tested:Dermatril® (KCL 740 / Aldrich Z677272, Size M) 
 
Splash contact 
Material: Nitrile rubber 
Minimum layer thickness: 0.11 mm 
Break through time: 480 min 
Material tested:Dermatril® (KCL 740 / Aldrich Z677272, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of 
protective equipment must be selected according to the concentration and amount of the dangerous substance 
at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type 
N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the 
sole means of protection, use a full-face supplied air respirator. Use respirators and components tested and 
approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: solid 

b) Odour No data available 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

Melting point/range: 80 - 82 °C (176 - 180 °F) - lit. 

f) Initial boiling point and 
boiling range 

218 °C (424 °F) - lit. 

g) Flash point 80.0 °C (176.0 °F) - closed cup 

h) Evaporation rate No data available 

i) Flammability (solid, gas) The substance or mixture is a flammable solid with the category 1. 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 5.9 %(V) 
Lower explosion limit: 0.9 %(V) 

k) Vapour pressure 1.3 hPa (1.0 mmHg) at 53.0 °C (127.4 °F) 
0.04 hPa (0.03 mmHg) at 25.0 °C (77.0 °F) 

l) Vapour density No data available 

m) Relative density No data available 

n) Water solubility No data available 

o) Partition coefficient: n-
octanol/water 

log Pow: 3.30 

p) Auto-ignition 526.0 °C (978.8 °F) 
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temperature 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Surface tension 31.8 mN/m at 100.0 °C (212.0 °F) 
 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
No data available 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
Strong oxidizing agents 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
LD50 Oral - Rat - 490.0 mg/kg 
 
LC50 Inhalation - Rat - 1 h - > 340 mg/m3 
Remarks: Sense Organs and Special Senses (Nose, Eye, Ear, and Taste):Eye:Lacrimation. Behavioral:Somnolence 
(general depressed activity). 
 
LD50 Dermal - Rabbit - 20,000 mg/kg 
 
No data available 

Skin corrosion/irritation 
No data available 

Serious eye damage/eye irritation 
Eyes - Rabbit 
Result: Mild eye irritation 
 
Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
Carcinogenicity 

This product is or contains a component that has been reported to be possibly carcinogenic based on its IARC, ACGIH, 
NTP, or EPA classification. 

Limited evidence of carcinogenicity in animal studies 

 



 

Aldrich - 147141  Page 7  of  9 

 

 

IARC: 2B - Group 2B: Possibly carcinogenic to humans (Naphthalene) 

NTP: Reasonably anticipated to be a human carcinogen (Naphthalene) 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 

No data available 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: QJ0525000 
 
Absorption into the body leads to the formation of methemoglobin which in sufficient concentration causes cyanosis. 
Onset may be delayed 2 to 4 hours or longer., Naphthalene is retinotoxic and systemic absorption of its vapors above 
15ppm, may result in:, cataracts, optic neuritis, corneal injury, Eye irritation, Ingestion may provoke the following 
symptoms:, hemolytic anemia, hemoglobinuria, Nausea, Headache, Vomiting, Gastrointestinal disturbance, 
Convulsions, anemia, Kidney injury may occur., Seizures., Coma. 
 
Heart -  

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
 
Toxicity to fish LC50 - Oncorhynchus mykiss (rainbow trout) - 0.9 - 9.8 mg/l  - 96.0 h 
 
 LC50 - Pimephales promelas (fathead minnow) - 1 - 6.5 mg/l  - 96.0 h 
 
 NOEC - other fish - 1.8 mg/l  - 3.0 d 
 
 LOEC - other fish - 3.2 mg/l  - 3.0 d 
 
Toxicity to daphnia and 
other aquatic 
invertebrates 

EC50 - Daphnia magna (Water flea) - 1.00 - 3.40 mg/l  - 48 h 

 
Toxicity to algae EC50 - No information available. - 33.00 mg/l  - 24 h 

12.2 Persistence and degradability 
Biodegradability Result:  - According to the results of tests of biodegradability this product is not 

readily biodegradable.  
No data available 

12.3 Bioaccumulative potential 
Bioaccumulation Fish 

 
Bioconcentration factor (BCF): 427 - 1,158 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Very toxic to aquatic life with long lasting effects. 
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An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
 
Very toxic to aquatic life with long lasting effects. 

 

13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1334 Class: 4.1 Packing group: III 
Proper shipping name: Naphthalene, crude 
Reportable Quantity (RQ): 100 lbs 
Marine pollutant:yes 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1334 Class: 4.1 Packing group: III EMS-No: F-A, S-G 
Proper shipping name: NAPHTHALENE, CRUDE 
Marine pollutant:yes   
IATA 
UN number: 1334 Class: 4.1 Packing group: III 
Proper shipping name: Naphthalene, crude 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Naphthalene 

CAS-No. 
91-20-3 

Revision Date 
2007-07-01 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
Naphthalene 

CAS-No. 
91-20-3 

Revision Date 
2007-07-01 

Pennsylvania Right To Know Components 
 
Naphthalene 

CAS-No. 
91-20-3 

Revision Date 
2007-07-01 

New Jersey Right To Know Components 
 
Naphthalene 

CAS-No. 
91-20-3 

Revision Date 
2007-07-01 

California Prop. 65 Components 
WARNING! This product contains a chemical known to the 
State of California to cause cancer. 
Naphthalene 

CAS-No. 
91-20-3 

Revision Date 
1990-01-01 
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16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Acute Tox. Acute toxicity 
Aquatic Acute Acute aquatic toxicity 
Aquatic Chronic Chronic aquatic toxicity 
Carc. Carcinogenicity 
Flam. Sol. Flammable solids  
H228 Flammable solid. 
H302 Harmful if swallowed. 
H351 Suspected of causing cancer. 
H400 Very toxic to aquatic life. 
H410 Very toxic to aquatic life with long lasting effects. 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard: * 
Flammability: 2 
Physical Hazard 2 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 2 
Reactivity Hazard: 2 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 5.6 Revision Date: 11/04/2015 Print Date: 02/25/2016 



Toluene

Benzene, methyl-; Methylbenzene; Toluol; toluene, pure

SAFETY DATA SHEET

GHS product identifier

Other means of 
identification

Emergency telephone 
number (with hours of 
operation)

Section 1. Identification
:

:

:

Chemical name : toluene

Supplier's details :

Toluene

Product use : Synthetic/Analytical chemistry.

Airgas USA, LLC and its affiliates
259 North Radnor-Chester Road
Suite 100
Radnor, PA 19087-5283
1-610-687-5253

1-866-734-3438

SDS # : 001063
Synonym : Benzene, methyl-; Methylbenzene; Toluol; toluene, pure

Section 2. Hazards identification

FLAMMABLE LIQUIDS - Category 2
SKIN CORROSION/IRRITATION - Category 2
TOXIC TO REPRODUCTION (Fertility) - Category 2
TOXIC TO REPRODUCTION (Unborn child) - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2

Classification of the 
substance or mixture

:

Signal word : Danger

Hazard statements : Highly flammable liquid and vapor.
May form explosive mixtures with air.
Causes skin irritation.
Suspected of damaging fertility or the unborn child.
May cause drowsiness and dizziness.
May cause damage to organs through prolonged or repeated exposure.

Hazard pictograms :

Precautionary statements

GHS label elements

General : Read label before use.  Keep out of reach of children.  If medical advice is needed,
have product container or label at hand.

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard 
(29 CFR 1910.1200).
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Toluene

Section 2. Hazards identification
Prevention : Obtain special instructions before use.  Do not handle until all safety precautions have 

been read and understood.  Use personal protective equipment as required.  Wear 
protective gloves.  Wear eye or face protection.  Keep away from heat, sparks, open 
flames and hot surfaces. - No smoking.  Use explosion-proof electrical, ventilating,
lighting and all material-handling equipment.  Use only non-sparking tools.  Take 
precautionary measures against static discharge.  Keep container tightly closed.  Do not 
breathe vapor.  Wash hands thoroughly after handling.

Response : Get medical attention if you feel unwell.  IF exposed or concerned:  Get medical 
attention.  IF ON SKIN (or hair):  Take off immediately all contaminated clothing.  Rinse 
skin with water or shower.  IF ON SKIN:  Wash with plenty of soap and water.  Take off 
contaminated clothing.  If skin irritation occurs:  Get medical attention.  IF IN EYES:
Rinse cautiously with water for several minutes.  Remove contact lenses, if present and 
easy to do. Continue rinsing.  If eye irritation persists:  Get medical attention.

Storage : Store locked up.  Store in a well-ventilated place.  Keep cool.

Disposal : Dispose of contents and container in accordance with all local, regional, national and 
international regulations.

Hazards not otherwise 
classified

: None known.

Section 3. Composition/information on ingredients

toluene 100 108-88-3

Ingredient name CAS number%

There are no additional ingredients present which, within the current knowledge of the supplier and in the 
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting 
in this section.

Chemical name : toluene

Other means of 
identification

: Benzene, methyl-; Methylbenzene; Toluol; toluene, pure

CAS number : 108-88-3

Substance/mixture

Product code : 001063

CAS number/other identifiers

:

Occupational exposure limits, if available, are listed in Section 8.

Substance

Immediately flush eyes with plenty of water, occasionally lifting the upper and lower 
eyelids.  Check for and remove any contact lenses.  Continue to rinse for at least 10 
minutes.  Get medical attention.

Flush contaminated skin with plenty of water.  Remove contaminated clothing and 
shoes.  Continue to rinse for at least 10 minutes.  Get medical attention.  Wash clothing 
before reuse.  Clean shoes thoroughly before reuse.

Remove victim to fresh air and keep at rest in a position comfortable for breathing.  If 
not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial 
respiration or oxygen by trained personnel.  It may be dangerous to the person providing 
aid to give mouth-to-mouth resuscitation.  Get medical attention.  If unconscious, place 
in recovery position and get medical attention immediately.  Maintain an open airway.
Loosen tight clothing such as a collar, tie, belt or waistband.

Section 4. First aid measures

Eye contact

Skin contact

Inhalation

:

:

:

Description of necessary first aid measures
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Toluene

Section 4. First aid measures
Wash out mouth with water.  Remove dentures if any.  Remove victim to fresh air and 
keep at rest in a position comfortable for breathing.  If material has been swallowed and 
the exposed person is conscious, give small quantities of water to drink.  Stop if the 
exposed person feels sick as vomiting may be dangerous.  Do not induce vomiting 
unless directed to do so by medical personnel.  If vomiting occurs, the head should be 
kept low so that vomit does not enter the lungs.  Get medical attention.  Never give 
anything by mouth to an unconscious person.  If unconscious, place in recovery position 
and get medical attention immediately.  Maintain an open airway.  Loosen tight clothing 
such as a collar, tie, belt or waistband.

Ingestion :

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  It may 
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

Notes to physician : Treat symptomatically.  Contact poison treatment specialist immediately if large 
quantities have been ingested or inhaled.

Specific treatments : No specific treatment.

Most important symptoms/effects, acute and delayed

Inhalation : No known significant effects or critical hazards.

Irritating to mouth, throat and stomach.:Ingestion

Skin contact : Causes skin irritation.

Causes serious eye irritation.:Eye contact

Over-exposure signs/symptoms

Skin contact

Ingestion

Inhalation Adverse symptoms may include the following:
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
irritation
redness
reduced fetal weight
increase in fetal deaths
skeletal malformations

:

:

:

Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Potential acute health effects

See toxicological information (Section 11)

Indication of immediate medical attention and special treatment needed, if necessary

Frostbite : Try to warm up the frozen tissues and seek medical attention.
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Toluene

Section 5. Fire-fighting measures

Promptly isolate the scene by removing all persons from the vicinity of the incident if 
there is a fire.  No action shall be taken involving any personal risk or without suitable 
training.  Move containers from fire area if this can be done without risk.  Use water 
spray to keep fire-exposed containers cool.

Hazardous thermal 
decomposition products

Specific hazards arising 
from the chemical

Decomposition products may include the following materials:
carbon dioxide
carbon monoxide

Highly flammable liquid and vapor.  In a fire or if heated, a pressure increase will occur 
and the container may burst, with the risk of a subsequent explosion.  The vapor/gas is 
heavier than air and will spread along the ground.  Vapors may accumulate in low or 
confined areas or travel a considerable distance to a source of ignition and flash back.
Runoff to sewer may create fire or explosion hazard.

Fire-fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Special protective 
equipment for fire-fighters

Use dry chemical, CO₂, water spray (fog) or foam.

Extinguishing media

:

:

:

Do not use water jet.

Suitable extinguishing 
media

:

Unsuitable extinguishing 
media

:

Special protective actions 
for fire-fighters

:

Section 6. Accidental release measures

Environmental precautions

Personal precautions, protective equipment and emergency procedures

Stop leak if without risk.  Move containers from spill area.  Use spark-proof tools and 
explosion-proof equipment.  Approach release from upwind.  Prevent entry into sewers,
water courses, basements or confined areas.  Wash spillages into an effluent treatment 
plant or proceed as follows.  Contain and collect spillage with non-combustible,
absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in 
container for disposal according to local regulations (see Section 13).  Dispose of via a 
licensed waste disposal contractor.  Contaminated absorbent material may pose the 
same hazard as the spilled product.  Note: see Section 1 for emergency contact 
information and Section 13 for waste disposal.

:

: No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas.  Keep unnecessary and unprotected personnel from 
entering.  Do not touch or walk through spilled material.  Shut off all ignition sources.
No flares, smoking or flames in hazard area.  Avoid breathing vapor or mist.  Provide 
adequate ventilation.  Wear appropriate respirator when ventilation is inadequate.  Put 
on appropriate personal protective equipment.

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains 
and sewers.  Inform the relevant authorities if the product has caused environmental 
pollution (sewers, waterways, soil or air).

Large spill :

Stop leak if without risk.  Move containers from spill area.  Use spark-proof tools and 
explosion-proof equipment.  Dilute with water and mop up if water-soluble.  Alternatively,
or if water-insoluble, absorb with an inert dry material and place in an appropriate waste 
disposal container.  Dispose of via a licensed waste disposal contractor.

Small spill :

Methods and materials for containment and cleaning up

For non-emergency 
personnel

For emergency responders : If specialised clothing is required to deal with the spillage, take note of any information 
in Section 8 on suitable and unsuitable materials.  See also the information in "For non-
emergency personnel".
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Toluene

Section 7. Handling and storage

Advice on general 
occupational hygiene

Conditions for safe storage,
including any 
incompatibilities

Eating, drinking and smoking should be prohibited in areas where this material is 
handled, stored and processed.  Workers should wash hands and face before eating,
drinking and smoking.  Remove contaminated clothing and protective equipment before 
entering eating areas.  See also Section 8 for additional information on hygiene 
measures.

Store in accordance with local regulations.  Store in a segregated and approved area.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated 
area, away from incompatible materials (see Section 10) and food and drink.  Store 
locked up.  Eliminate all ignition sources.  Separate from oxidizing materials.  Keep 
container tightly closed and sealed until ready for use.  Containers that have been 
opened must be carefully resealed and kept upright to prevent leakage.  Do not store in 
unlabeled containers.  Use appropriate containment to avoid environmental 
contamination.

:

:

Protective measures Put on appropriate personal protective equipment (see Section 8).  Avoid exposure -
obtain special instructions before use.  Avoid exposure during pregnancy.  Do not 
handle until all safety precautions have been read and understood.  Do not get in eyes 
or on skin or clothing.  Do not breathe vapor or mist.  Do not ingest.  Use only with 
adequate ventilation.  Wear appropriate respirator when ventilation is inadequate.  Do 
not enter storage areas and confined spaces unless adequately ventilated.  Keep in the 
original container or an approved alternative made from a compatible material, kept 
tightly closed when not in use.  Store and use away from heat, sparks, open flame or 
any other ignition source.  Use explosion-proof electrical (ventilating, lighting and 
material handling) equipment.  Use only non-sparking tools.  Take precautionary 
measures against electrostatic discharges.  Empty containers retain product residue 
and can be hazardous.  Do not reuse container.

:

Precautions for safe handling

toluene ACGIH TLV (United States, 3/2012).
  TWA: 20 ppm 8 hours.
NIOSH REL (United States, 1/2013).
  STEL: 560 mg/m³ 15 minutes.
  STEL: 150 ppm 15 minutes.
  TWA: 375 mg/m³ 10 hours.
  TWA: 100 ppm 10 hours.
OSHA PEL 1989 (United States, 3/1989).
  STEL: 560 mg/m³ 15 minutes.
  STEL: 150 ppm 15 minutes.
  TWA: 375 mg/m³ 8 hours.
  TWA: 100 ppm 8 hours.
OSHA PEL Z2 (United States, 11/2006).
  AMP: 500 ppm 10 minutes.
  CEIL: 300 ppm
  TWA: 200 ppm 8 hours.

Section 8. Exposure controls/personal protection

Ingredient name Exposure limits

Appropriate engineering 
controls

: Use only with adequate ventilation.  Use process enclosures, local exhaust ventilation or 
other engineering controls to keep worker exposure to airborne contaminants below any 
recommended or statutory limits.  The engineering controls also need to keep gas,
vapor or dust concentrations below any lower explosive limits.  Use explosion-proof 
ventilation equipment.

Control parameters

Occupational exposure limits
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Toluene

Section 8. Exposure controls/personal protection

Hand protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved 
standard if a risk assessment indicates this is necessary.  Respirator selection must be 
based on known or anticipated exposure levels, the hazards of the product and the safe 
working limits of the selected respirator.

Chemical-resistant, impervious gloves complying with an approved standard should be 
worn at all times when handling chemical products if a risk assessment indicates this is 
necessary.  Considering the parameters specified by the glove manufacturer, check 
during use that the gloves are still retaining their protective properties.  It should be 
noted that the time to breakthrough for any glove material may be different for different 
glove manufacturers.  In the case of mixtures, consisting of several substances, the 
protection time of the gloves cannot be accurately estimated.

Safety eyewear complying with an approved standard should be used when a risk 
assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts.  If contact is possible, the following protection should be worn, unless 
the assessment indicates a higher degree of protection:  chemical splash goggles.

Eye/face protection

Respiratory protection :

:

:

Body protection Personal protective equipment for the body should be selected based on the task being 
performed and the risks involved and should be approved by a specialist before 
handling this product.  When there is a risk of ignition from static electricity, wear anti-
static protective clothing.  For the greatest protection from static discharges, clothing 
should include anti-static overalls, boots and gloves.

:

Environmental exposure 
controls

: Emissions from ventilation or work process equipment should be checked to ensure 
they comply with the requirements of environmental protection legislation.  In some 
cases, fume scrubbers, filters or engineering modifications to the process equipment 
will be necessary to reduce emissions to acceptable levels.

Wash hands, forearms and face thoroughly after handling chemical products, before 
eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing.  Ensure that eyewash stations and safety 
showers are close to the workstation location.

Hygiene measures :

Individual protection measures

Skin protection

Other skin protection : Appropriate footwear and any additional skin protection measures should be selected 
based on the task being performed and the risks involved and should be approved by a 
specialist before handling this product.

Section 9. Physical and chemical properties

Physical state Liquid. [Watery liquid.]

Characteristic.Odor

pH

Colorless.Color

Flash point Closed cup: 4.4°C (39.9°F)

Not available.

Not available.Odor threshold

:

:

:

:

:

:

Appearance

Burning rate Not applicable.:

Burning time : Not applicable.

110.6°C (231.1°F)

-95°C (-139°F)

318.65°C (605.6°F)

92.14 g/mole

Boiling/condensation point

Melting/freezing point

Molecular weight

Critical temperature

C7-H8Molecular formula

:

:

:

:

:
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Toluene

Section 9. Physical and chemical properties

Vapor pressure

Relative density

Vapor density

Solubility

0.87

3.1  (Air = 1)

3.1 kPa (23.168353815 mm Hg) [room temperature]

Not available.

Evaporation rate 2 (butyl acetate = 1)

Auto-ignition temperature 480°C (896°F)

2.73

Viscosity Dynamic (room temperature): 0.56 mPa·s (0.56 cP)

Partition coefficient: n-
octanol/water

:

:

:

:

:

:

:

:

Flammability (solid, gas) : Not available.

Lower and upper explosive 
(flammable) limits

: Lower: 1.1%
Upper: 7.1%

SADT Not available.:

Decomposition temperature : Not available.

Solubility in water : 0.573 g/l

Specific Volume (ft 3/lb) : 1.1494

Gas Density (lb/ft 3) : 0.87   (20°C / 68 to °F)

Section 10. Stability and reactivity

Hazardous decomposition 
products

Conditions to avoid Avoid all possible sources of ignition (spark or flame).  Do not pressurize, cut, weld,
braze, solder, drill, grind or expose containers to heat or sources of ignition.  Do not 
allow vapor to accumulate in low or confined areas.

Under normal conditions of storage and use, hazardous decomposition products should 
not be produced.

The product is stable.Chemical stability :

:

:

Possibility of hazardous 
reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

Reactivity : No specific test data related to reactivity available for this product or its ingredients.

Extremely reactive or incompatible with the following materials: oxidizing materials.

Under normal conditions of storage and use, hazardous polymerization will not occur.

Incompatibility with various 
substances

Hazardous polymerization

:

:

Section 11. Toxicological information

Acute toxicity

toluene LC50 Inhalation Vapor Rat 28830 ppm 1 hours
LC50 Inhalation Vapor Rat 49 g/m³ 4 hours

Product/ingredient name Result Species Dose Exposure

Irritation/Corrosion

Information on toxicological effects
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Toluene

Section 11. Toxicological information

Carcinogenicity

Not available.

Mutagenicity

Not available.

Teratogenicity

Not available.

Reproductive toxicity

Not available.

toluene Eyes - Mild irritant Rabbit - 0.5 minutes 
100 
milligrams

-

Eyes - Mild irritant Rabbit - 870 
Micrograms

-

Eyes - Severe irritant Rabbit - 24 hours 2 
milligrams

-

Skin - Mild irritant Pig - 24 hours 250 
microliters

-

Skin - Mild irritant Rabbit - 435 
milligrams

-

Skin - Moderate irritant Rabbit - 24 hours 20 
milligrams

-

Skin - Moderate irritant Rabbit - 500 
milligrams

-

Product/ingredient name Result Score Exposure Observation

Sensitization

Not available.

Species

Information on the likely 
routes of exposure

Inhalation : No known significant effects or critical hazards.

Irritating to mouth, throat and stomach.:Ingestion

Skin contact : Causes skin irritation.

Causes serious eye irritation.:Eye contact

Specific target organ toxicity (single exposure)

Specific target organ toxicity (repeated exposure)

Not available.

Name Category

toluene Category 2 Not determined Not determined

Aspiration hazard

Not available.

Route of 
exposure

Target organs

: Not available.

Potential acute health effects

Classification

toluene - 3 -

Product/ingredient name NTPIARCOSHA
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Toluene

Section 11. Toxicological information

Not available.

May cause damage to organs through prolonged or repeated exposure.General :

No known significant effects or critical hazards.Carcinogenicity :

No known significant effects or critical hazards.Mutagenicity :

Suspected of damaging the unborn child.Teratogenicity :

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

Symptoms related to the physical, chemical and toxicological characteristics

Skin contact

Ingestion

Inhalation Adverse symptoms may include the following:
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
irritation
redness
reduced fetal weight
increase in fetal deaths
skeletal malformations

:

:

:

Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Potential chronic health effects

Delayed and immediate effects and also chronic effects from short and long term exposure

Numerical measures of toxicity

Not available.

Acute toxicity estimates

Potential immediate 
effects

: Not available.

Short term exposure

Potential delayed effects : Not available.

Potential immediate 
effects

: Not available.

Long term exposure

Potential delayed effects : Not available.
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Toluene

Section 12. Ecological information

LogPow BCF Potential

Bioaccumulative potential

Other adverse effects : No known significant effects or critical hazards.

Product/ingredient name

toluene 2.73 90 low

Toxicity

Not available.

Persistence and degradability

Soil/water partition 
coefficient (KOC)

: Not available.

Mobility in soil

Not available.

Section 13. Disposal considerations
The generation of waste should be avoided or minimized wherever possible.  Disposal 
of this product, solutions and any by-products should at all times comply with the 
requirements of environmental protection and waste disposal legislation and any 
regional local authority requirements.  Dispose of surplus and non-recyclable products 
via a licensed waste disposal contractor.  Waste should not be disposed of untreated to 
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Waste packaging should be recycled.  Incineration or landfill should only be considered 
when recycling is not feasible.  This material and its container must be disposed of in a 
safe way.  Care should be taken when handling emptied containers that have not been 
cleaned or rinsed out.  Empty containers or liners may retain some product residues.
Vapor from product residues may create a highly flammable or explosive atmosphere 
inside the container.  Do not cut, weld or grind used containers unless they have been 
cleaned thoroughly internally.  Avoid dispersal of spilled material and runoff and contact 
with soil, waterways, drains and sewers.

:Disposal methods

United States - RCRA Toxic hazardous waste "U" List

Toluene; Benzene, methyl- 108-88-3 Listed U220

Ingredient CAS # Status Reference 
number

Section 14. Transport information

TOLUENE

3

II

TOLUENE

3

II

TOLUENE

UN1294

3

II

UN1294 UN1294

DOT IMDG IATA

UN number

UN proper 
shipping name

Transport 
hazard class(es)

Packing group

TDG

UN1294

TOLUENE

3

II

Mexico

UN1294

TOLUENE

3

II
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Toluene

Section 14. Transport information

Special precautions for user

Transport in bulk according 
to Annex II of MARPOL 
73/78 and the IBC Code

Transport within user’s premises: always transport in closed containers that are 
upright and secure. Ensure that persons transporting the product know what to do in the 
event of an accident or spillage.

: Not available.

:

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the 
product.” 

Reportable quantity
1000 lbs / 454 kg [137.
86 gal / 521.84 L]
Package sizes shipped 
in quantities less than 
the product reportable 
quantity are not subject 
to the RQ (reportable 
quantity) transportation 
requirements.

Limited quantity
Yes.

Packaging instruction
Passenger aircraft
Quantity limitation: 5 L

Cargo aircraft
Quantity limitation: 60 L

Special provisions
IB2, T4, TP1

- Passenger and Cargo 
AircraftQuantity 
limitation: 5 L
Cargo Aircraft Only
Quantity limitation: 60 L
Limited Quantities -
Passenger Aircraft
Quantity limitation: 1 L

Additional 
information

Environment No. No. No.No.

Explosive Limit and 
Limited Quantity Index
1

Passenger Carrying 
Road or Rail Index
5

No.

-

Section 15. Regulatory information
U.S. Federal regulations

Clean Water Act (CWA) 307: toluene

Clean Water Act (CWA) 311: toluene

:

Clean Air Act  Section 112
(b) Hazardous Air 
Pollutants (HAPs)

: Listed

Clean Air Act Section 602 
Class I Substances

: Not listed

Clean Air Act Section 602 
Class II Substances

: Not listed

DEA List I Chemicals 
(Precursor Chemicals)

: Not listed

DEA List II Chemicals 
(Essential Chemicals)

: Listed

TSCA 8(a) CDR Exempt/Partial exemption: Not determined

United States inventory (TSCA 8b): This material is listed or exempted.

SARA 302/304

Composition/information on ingredients
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Toluene

Section 15. Regulatory information

This material is listed.

WARNING: This product contains a chemical known to the State of California to cause birth defects or other 
reproductive harm.

Massachusetts :

SARA 313

Product name CAS number %

SARA 313 notifications must not be detached from the SDS and any copying and redistribution of the SDS shall include 
copying and redistribution of the notice attached to copies of the SDS subsequently redistributed.

toluene No. Yes. No. 7000 µg/day 
(ingestion)

Ingredient name Cancer Reproductive No significant risk 
level

Maximum 
acceptable dosage 
level

toluene 108-88-3 100

toluene 108-88-3 100

Form R - Reporting 
requirements

Supplier notification

California Prop. 65

New York : This material is listed.

New Jersey : This material is listed.

Pennsylvania : This material is listed.

State regulations

SARA 304 RQ : Not applicable.

No products were found.

SARA 311/312

Classification : Fire hazard
Immediate (acute) health hazard
Delayed (chronic) health hazard

toluene 100 Yes. No. No. Yes. Yes.

Name % Fire 
hazard

Sudden 
release of 
pressure

Reactive Immediate 
(acute)
health 
hazard

Delayed 
(chronic)
health 
hazard

Composition/information on ingredients

Canada inventory : This material is listed or exempted.

Australia inventory (AICS): This material is listed or exempted.
China inventory (IECSC): This material is listed or exempted.
Japan inventory: This material is listed or exempted.
Korea inventory: This material is listed or exempted.
Malaysia Inventory (EHS Register): Not determined.
New Zealand Inventory of Chemicals (NZIoC): This material is listed or exempted.
Philippines inventory (PICCS): This material is listed or exempted.
Taiwan inventory (CSNN): Not determined.

International regulations

International lists :

Chemical Weapons 
Convention List Schedule 
I Chemicals

: Not listed
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Toluene

Section 15. Regulatory information
Chemical Weapons 
Convention List Schedule 
II Chemicals

: Not listed

Chemical Weapons 
Convention List Schedule 
III Chemicals

: Not listed

CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.
Canadian NPRI: This material is listed.
Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

WHMIS (Canada) Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).

:

Canada

Section 16. Other information

5/20/2015.

History

Date of printing :

Hazardous Material Information System (U.S.A.)

2

3

0

0
3

2

*

National Fire Protection Association (U.S.A.)

Health

Special

Instability/Reactivity

Flammability

Health

Flammability

Physical hazards

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 
representing significant hazards or risks Although HMIS® ratings are not required on SDSs under 29 CFR 1910.
1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented HMIS® 
program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® materials 
may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency 
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is 
not the complete and official position of the National Fire Protection Association, on the referenced subject 
which is represented only by the standard in its entirety.

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to 
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of 
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in 
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA 
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

Canada Label requirements : Class B-2: Flammable liquid
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
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Toluene

Section 16. Other information
Date of issue/Date of 
revision

Version

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named 
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the 
information contained herein.
Final determination of suitability of any material is the sole responsibility of the user. All materials may present 
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot 
guarantee that these are the only hazards that exist.

Notice to reader

Date of previous issue

:

:

:

Indicates information that has changed from previously issued version.

References : Not available.

Key to abbreviations : ATE = Acute Toxicity Estimate
BCF = Bioconcentration Factor
GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association
IBC = Intermediate Bulk Container
IMDG = International Maritime Dangerous Goods
LogPow = logarithm of the octanol/water partition coefficient
MARPOL 73/78 = International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978. ("Marpol" = marine pollution)
UN = United NationsACGIH – American Conference of Governmental Industrial 
Hygienists
AIHA – American Industrial Hygiene Association
CAS – Chemical Abstract Services
CEPA – Canadian Environmental Protection Act
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act 
(EPA)
CFR – United States Code of Federal Regulations
CPR – Controlled Products Regulations
DSL – Domestic Substances List
GWP – Global Warming Potential
IARC – International Agency for Research on Cancer
ICAO – International Civil Aviation Organisation
Inh – Inhalation
LC – Lethal concentration
LD – Lethal dosage
NDSL – Non-Domestic Substances List
NIOSH – National Institute for Occupational Safety and Health
TDG – Canadian Transportation of Dangerous Goods Act and Regulations
TLV – Threshold Limit Value
TSCA – Toxic Substances Control Act
WEEL – Workplace Environmental Exposure Level
WHMIS – Canadian Workplace Hazardous Material Information System

5/20/2015.

10/16/2014.

0.04
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SIGMA-ALDRICH sigma-aldrich.com 
SAFETY DATA SHEET 

Version 4.13 
Revision Date 12/01/2015 

Print Date 02/25/2016 

 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1 Product identifiers 
Product name : Xylenes 

 
Product Number : 247642 
Brand : Sigma-Aldrich 
   

1.2 Relevant identified uses of the substance or mixture and uses advised against 

Identified uses : Laboratory chemicals, Synthesis of substances 
 

1.3 Details of the supplier of the safety data sheet 

Company : Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

 
Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 

1.4 Emergency telephone number 

Emergency Phone # : (314) 776-6555 
 

2. HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS) 
Flammable liquids (Category 3), H226 
Acute toxicity, Inhalation (Category 4), H332 
Skin irritation (Category 2), H315 
Eye irritation (Category 2A), H319 
Carcinogenicity (Category 2), H351 
Specific target organ toxicity - single exposure (Category 3), Respiratory system, H335 
Specific target organ toxicity - repeated exposure (Category 2), H373 
Specific target organ toxicity - repeated exposure, Inhalation (Category 2), Central nervous system, Liver, Kidney, 
H373 
Aspiration hazard (Category 1), H304 
Acute aquatic toxicity (Category 2), H401 
Chronic aquatic toxicity (Category 3), H412 

For the full text of the H-Statements mentioned in this Section, see Section 16. 

2.2 GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Danger 
 
Hazard statement(s) 
H226 Flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
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H332 Harmful if inhaled. 
H335 May cause respiratory irritation. 
H351 Suspected of causing cancer. 
H373 May cause damage to organs through prolonged or repeated exposure. 
H373 May cause damage to organs (Central nervous system, Liver, Kidney) 

through prolonged or repeated exposure if inhaled. 
H401 Toxic to aquatic life. 
H412 Harmful to aquatic life with long lasting effects. 
 
Precautionary statement(s) 
P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read and 

understood. 
P210 Keep away from heat/sparks/open flames/hot surfaces. No smoking. 
P233 Keep container tightly closed. 
P240 Ground/bond container and receiving equipment. 
P241 Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
P242 Use only non-sparking tools. 
P243 Take precautionary measures against static discharge. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
P264 Wash skin thoroughly after handling. 
P271 Use only outdoors or in a well-ventilated area. 
P273 Avoid release to the environment. 
P280 Wear protective gloves/ protective clothing/ eye protection/ face 

protection. 
P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/ 

physician. 
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. 

Rinse skin with water/shower. 
P304 + P340 + P312 IF INHALED: Remove person to fresh air and keep comfortable for 

breathing. Call a POISON CENTER or doctor/ physician if you feel 
unwell. 

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do. Continue rinsing. 

P308 + P313 IF exposed or concerned: Get medical advice/ attention. 
P331 Do NOT induce vomiting. 
P332 + P313 If skin irritation occurs: Get medical advice/ attention. 
P337 + P313 If eye irritation persists: Get medical advice/ attention. 
P362 Take off contaminated clothing and wash before reuse. 
P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-resistant foam to 

extinguish. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P403 + P235 Store in a well-ventilated place. Keep cool. 
P405 Store locked up. 
P501 Dispose of contents/ container to an approved waste disposal plant. 
 

2.3 Hazards not otherwise classified (HNOC) or not covered by GHS - none 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.2 Mixtures 
Synonyms : Xylene mixture of isomers 

 
Formula : C8H10 

Molecular weight : 106.17 g/mol 
 
Hazardous components 

Component Classification Concentration 

Xylene 

 CAS-No. 
EC-No. 

1330-20-7 
215-535-7 

Flam. Liq. 3; Acute Tox. 4; 
Skin Irrit. 2; Eye Irrit. 2A; 

>= 90 - <= 100 
% 
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Index-No. 
 

601-022-00-9 
 

STOT SE 3; STOT RE 2; Asp. 
Tox. 1; Aquatic Acute 2; H226, 
H304, H315, H319, H332, 
H335, H373, H401 

Ethylbenzene 

 CAS-No. 
EC-No. 
Index-No. 
 

100-41-4 
202-849-4 
601-023-00-4 
 

Flam. Liq. 2; Acute Tox. 4; 
Carc. 2; STOT RE 2; Asp. 
Tox. 1; Aquatic Acute 2; 
Aquatic Chronic 3; H225, 
H304, H332, H351, H373, 
H401, H412 

>= 20 - < 30 % 

For the full text of the H-Statements mentioned in this Section, see Section 16. 
 

4. FIRST AID MEASURES 

4.1 Description of first aid measures 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

4.2 Most important symptoms and effects, both acute and delayed 
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11 

4.3 Indication of any immediate medical attention and special treatment needed 
No data available 

 

5. FIREFIGHTING MEASURES 

5.1 Extinguishing media 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

5.2 Special hazards arising from the substance or mixture 
Carbon oxides  

5.3 Advice for firefighters 
Wear self-contained breathing apparatus for firefighting if necessary. 

5.4 Further information 
Use water spray to cool unopened containers. 

 

6. ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment and emergency procedures 
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas. 
For personal protection see section 8. 

6.2 Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 
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6.3 Methods and materials for containment and cleaning up 
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in 
container for disposal according to local regulations (see section 13). 

6.4 Reference to other sections 
For disposal see section 13. 

 

7. HANDLING AND STORAGE 

7.1 Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Keep away from sources of ignition - No smoking.Take measures to prevent the build up of electrostatic charge. 
For precautions see section 2.2. 

7.2 Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.  
Storage class (TRGS 510): Flammable liquids 

7.3 Specific end use(s) 
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1 Control parameters 

Components with workplace control parameters 

Component CAS-No. Value Control 
parameters 

Basis 

Xylene 1330-20-7 TWA 100.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

 Remarks Eye & Upper Respiratory Tract irritation 
Central Nervous System impairment 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  STEL 150.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Eye & Upper Respiratory Tract irritation 
Central Nervous System impairment 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 100.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
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Not classifiable as a human carcinogen 

  STEL 150.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  TWA 100 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  STEL 150 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Not classifiable as a human carcinogen 

  TWA 100 ppm  
435 mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

Ethylbenzene 100-41-4 TWA 20.000000 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Cochlear impair 
Kidney damage (nephropathy) 
Upper Respiratory Tract irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 

  STEL 125.000000 
ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Central Nervous System impairment 
Upper Respiratory Tract irritation 
Eye irritation 
Adopted values or notations enclosed are those for which changes 
are proposed in the NIC 
See Notice of Intended Changes (NIC) 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 
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  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 125.000000 
ppm  
545.000000 
mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  TWA 100.000000 
ppm  
435.000000 
mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 20 ppm  
 

USA. ACGIH Threshold Limit Values 
(TLV) 

  Cochlear impair 
Kidney damage (nephropathy) 
Upper Respiratory Tract irritation 
Substances for which there is a Biological Exposure Index or Indices 
(see BEI® section) 
Confirmed animal carcinogen with unknown relevance to humans 

  TWA 100 ppm  
435 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  ST 125 ppm  
545 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

  TWA 100 ppm  
435 mg/m3 

USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants 

  The value in mg/m3 is approximate. 

  TWA 100 ppm  
435 mg/m3 

USA. OSHA - TABLE Z-1 Limits for 
Air Contaminants - 1910.1000 

  STEL 125 ppm  
545 mg/m3 

USA. OSHA - TABLE Z-1 Limits for 
Air Contaminants - 1910.1000 

Biological occupational exposure limits 

Component CAS-No. Parameters Value Biological 
specimen 

Basis 

Xylene 1330-20-7 Methylhippuri
c acids 

1,500.000
0 mg/g 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

 Remarks End of shift (As soon as possible after exposure ceases) 

  Methylhippuri
c acids 

1,500.000
0 mg/g 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift (As soon as possible after exposure ceases) 

Ethylbenzene 100-41-4 Sum of 
mandelic acid 
and phenyl 
glyoxylic acid 

0.7g/g 
creatinine 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift at end of workweek 

  Ethylbenzene  In end-exhaled air ACGIH - Biological 
Exposure Indices 
(BEI) 

  Not critical 

  Sum of 
mandelic acid 
and phenyl 
glyoxylic acid 

0.15g/g 
creatinine 

Urine ACGIH - Biological 
Exposure Indices 
(BEI) 

  End of shift (As soon as possible after exposure ceases) 
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8.2 Exposure controls 

Appropriate engineering controls 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

Personal protective equipment 

Eye/face protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after 
use in accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
Splash contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: 480 min 
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: 
EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an 
industrial hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It 
should not be construed as offering an approval for any specific use scenario. 
 
Body Protection 
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of 
protective equipment must be selected according to the concentration and amount of the dangerous substance 
at the specific workplace. 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. 
If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Control of environmental exposure 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the 
environment must be avoided. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical properties 

a) Appearance Form: clear, liquid 
Colour: colourless 

b) Odour No data available 

c) Odour Threshold No data available 

d) pH No data available 

e) Melting point/freezing 
point 

< 0 °C (< 32 °F) 

f) Initial boiling point and 
boiling range 

137 - 140 °C (279 - 284 °F) - lit. 
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g) Flash point 25 °C (77 °F) - closed cup 

h) Evaporation rate No data available 

i) Flammability (solid, gas) No data available 

j) Upper/lower 
flammability or 
explosive limits 

Upper explosion limit: 7 %(V) 
Lower explosion limit: 1.1 %(V) 

k) Vapour pressure 24 hPa (18 mmHg) at 37.70 °C (99.86 °F) 

l) Vapour density 3.67 - (Air = 1.0) 

m) Relative density 0.86 g/mL at 25 °C (77 °F) 

n) Water solubility No data available 

o) Partition coefficient: n-
octanol/water 

No data available 

p) Auto-ignition 
temperature 

No data available 

q) Decomposition 
temperature 

No data available 

r) Viscosity No data available 

s) Explosive properties No data available 

t) Oxidizing properties No data available 

9.2 Other safety information 

 Relative vapour density 3.67 - (Air = 1.0) 
 

10. STABILITY AND REACTIVITY 

10.1 Reactivity 
No data available 

10.2 Chemical stability 
Stable under recommended storage conditions. 

10.3 Possibility of hazardous reactions 
Vapours may form explosive mixture with air. 

10.4 Conditions to avoid 
Heat, flames and sparks. 

10.5 Incompatible materials 
Strong oxidizing agents 

10.6 Hazardous decomposition products 
Other decomposition products - No data available 
In the event of fire: see section 5 

 

11. TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects 

Acute toxicity 
No data available 

Inhalation: No data available 

Dermal: No data available 

No data available 

Skin corrosion/irritation 
No data available 
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Serious eye damage/eye irritation 
No data available 

Respiratory or skin sensitisation 
No data available 

Germ cell mutagenicity 
No data available 
 
 
Carcinogenicity 

IARC: 2B - Group 2B: Possibly carcinogenic to humans (Ethylbenzene) 

IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans (Xylene) 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 
No data available 
No data available 

Specific target organ toxicity - single exposure 
No data available 

Specific target organ toxicity - repeated exposure 
No data available 

Aspiration hazard 
No data available 

Additional Information 
RTECS: Not available 
 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated. 
 
Stomach - Irregularities - Based on Human Evidence 
Stomach - Irregularities - Based on Human Evidence 
Stomach - Irregularities - Based on Human Evidence (Ethylbenzene) 

 

12. ECOLOGICAL INFORMATION 

12.1 Toxicity 
No data available 

12.2 Persistence and degradability 
No data available 

12.3 Bioaccumulative potential 
No data available 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted 

12.6 Other adverse effects 
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 
Toxic to aquatic life. 
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13. DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods 

Product 
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this 
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a 
licensed professional waste disposal service to dispose of this material.  

Contaminated packaging 
Dispose of as unused product.  

 

14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 1307 Class: 3 Packing group: III 
Proper shipping name: Xylenes 
Reportable Quantity (RQ): 100 lbs 
 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 1307 Class: 3 Packing group: III EMS-No: F-E, S-D 
Proper shipping name: XYLENES 
  
IATA 
UN number: 1307 Class: 3 Packing group: III 
Proper shipping name: Xylenes 

 

15. REGULATORY INFORMATION 

SARA 302 Components 
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313: 
 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-07-01 

Xylene 1330-20-7 1993-04-24 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components 
 
Xylene 

CAS-No. 
1330-20-7 

Revision Date 
1993-04-24 

Ethylbenzene 100-41-4 2007-07-01 

Pennsylvania Right To Know Components 
 
Xylene 

CAS-No. 
1330-20-7 

Revision Date 
1993-04-24 

Ethylbenzene 100-41-4 2007-07-01 

New Jersey Right To Know Components 
 
Xylene 

CAS-No. 
1330-20-7 

Revision Date 
1993-04-24 

Ethylbenzene 100-41-4 2007-07-01 

California Prop. 65 Components 
WARNING! This product contains a chemical known to the 
State of California to cause cancer. 
Ethylbenzene 

CAS-No. 
100-41-4 

Revision Date 
2007-09-28 
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16. OTHER INFORMATION 

Full text of H-Statements referred to under sections 2 and 3. 

Acute Tox. Acute toxicity 
Aquatic Acute Acute aquatic toxicity 
Aquatic Chronic Chronic aquatic toxicity 
Asp. Tox. Aspiration hazard  
Carc. Carcinogenicity 
Eye Irrit. Eye irritation 
Flam. Liq. Flammable liquids 
H225 Highly flammable liquid and vapour. 
H226 Flammable liquid and vapour. 
H304 May be fatal if swallowed and enters airways. 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
H332 Harmful if inhaled. 
H335 May cause respiratory irritation. 
H351 Suspected of causing cancer. 
H373 May cause damage to organs through prolonged or repeated exposure if inhaled. 
H401 Toxic to aquatic life.  
H412 Harmful to aquatic life with long lasting effects. 
Skin Irrit. Skin irritation 
STOT RE Specific target organ toxicity - repeated exposure 
STOT SE Specific target organ toxicity - single exposure 

HMIS Rating 
Health hazard: 2 
Chronic Health Hazard: * 
Flammability: 3 
Physical Hazard 0 

NFPA Rating 
Health hazard: 2 
Fire Hazard: 3 
Reactivity Hazard: 0 

Further information 
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling 
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing 
slip for additional terms and conditions of sale. 
 

Preparation Information 
Sigma-Aldrich Corporation 
Product Safety – Americas Region 
1-800-521-8956 
 
Version: 4.13 Revision Date: 12/01/2015 Print Date: 02/25/2016 
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Task Improvement Process

General

H&S Field Multi-Task (General)

Observed Company:

Observation Type:

TIP Form:

Task Observed:

Observee Name:

Observer Name:

Observation Date:

Project Number: B0036641.0000

Task Correct Questionable Comments

Project Name:

Supervisor:

Equipment On Site:

Pertinent Information:

Observation

NMPC Superfund Site 
Operable Unit 2
Saratoga Springs, New York

General

Body Use/Positioning

PPE worn according to 
HASP/JLA specifications and 
inspected before use?
STOP work authority used where 
appropriate?

Body parts not in the Line of Fire 
(protected from being struck by 
traffic, equipment, falling/flying 
objects, etc.)?

Proper lifting/pushing / pulling 
techniques used (no awkward 
positions/posture; no twisting or 
excessive reaching; no straining; 
no excessive weight; load under 
control/stable; etc.)?
Body parts away from pinch 
points (clear or protected from 
being caught between 
objects/equipment or from 
contacting sharp objects/edges, 
etc.)?

Work Procedures/Environment
Correct type and number of 
barricades/warning 
devices/cones?
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Right tools and equipment 
selected for the job and 
inspected before use?

Communication with others when 
necessary (hand signals, flags, 
etc.)?

Slip/trip/fall hazards addressed 
(path selected and cleared, eyes 
on path, speed footing, etc.)?

Proper energy control (electrical 
systems grounded, lock out/tag 
out performed, isolated, 
cords/fixtures in good condition, 
GFCI inspected and utilized 
when appropriate and used 
properly, etc.)?

Tools and equipment used 
properly?
Housekeeping performed (work 
areas and pathways clear of 
hazards, uneven surfaces 
addressed, etc.)?

Chemical/Radiation protection 
(decontamination zones set up 
properly, air monitoring, 
completed, and logged, etc.)?
Fall from elevated height 
prevention (maintains 3-points of 
contact, appropriate ladder, 
mounting/dismounting 
vehicle/equipment, fall arrest 
system, etc.)?

Protected from 
overhead/underground utilities 
(proper clearance, properly 
marked, spotters as necessary, 
etc.)?
Safe work on/near water 
(appropriate flotation device, 
appropriate boat for body of 
water and operation of boat, 
etc.)?

Date of follow-up discussion:

Any additional safety issues 
identified:

Tip Summary  Enter details of the TIP and follow up discussion provide details on how any 
questionable items were resolved.

Discussion following the TIP led by:
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Summary of Questionable Items

Standard Review
Reviews to be performed after entry of this TIP into 4-Sight.
Quality Review
Quality Reviews to be performed after entry of this TIP into 4-Sight.
Field Validation and Verification
Use the 4-Sight generated copy of this TIP to perform field V&V activities.

2

3

Action Items (Optional)  Assign appropriate action items based on the observations made.  You can 
add more than one action item if needed.

Item # Action Item Responsible Person Due Date Comp. Date
1

Discussion Summary Completed: Supervisor Led
Peer to Peer
Arcadis Employee to Subcontractor

Positive Comments:
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OK
Needs 
Repair

Repair 
Date OK

Needs 
Repair

Repair 
Date OK

Needs 
Repair

Repair 
Date OK

Needs 
Repair

Repair 
Date

1 Note all damages to the vehicle on the back of this page
2 Emergency Equipment required per Motor Vehicle Standard ARC HSGE024

C
ar

go Cargo Secure and Properly Distributed

Securing Devices in Good Condition

R
eg

is
tr

at
io

n License Plate /Tags

Registration and Insurance 

City/State Inspection Decal

Lease Plan information/Fuel Card

Em
er

ge
nc

y 
Eq

ui
pm

en
t2 First Aid Kit, inspected weekly

Fire Extinguisher properly secured

Fire Extinguisher inspected weekly

Orange/Yellow emergency warning light

Roadside Assistance Information 

Recommend spotter cones available

En
gi

ne
 &

 
B

ra
ke

s

Engine Start &  Running Smoothly

Fluid Levels, No Noticeable Leaks

Belts tight, no cracks

Brakes operational, no squeaking

Ex
te

rio
r1

Lights and Signals operational

Tires properly inflated/good tread depth

Spare Tire properly inflated

Doors operational

Windows Not Cracked/Damaged

Side View Mirrors 

Body Panels and Bumpers 

Check the appropriate box and enter repair date 
for identified repairs:

In
te

rio
r

Horn operational

Door Locks operational

Seat Belts in good repair

Seats and Seating Controls 

Steering Wheel - No Excessive Play

Interior Lights and Light Controls

Instrument Panel/Gauges

Wiper Controls operational

Heat/Defrost/Air Conditioning working

Rear View Mirror present

Backup Camera/Sensors working 

Jack and Lug Wrench present

Odometer reading

Driver / Inspector Name

 Arcadis Weekly Vehicle Inspection Form

Vehicle # / License Plate # Lease Plan # / Last 6 of Vin #

Inspection Date
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Notes:

                          2/32” remaining       4/32” remaining        6/32” remaining

Reference JSA 10907 For Weekly Vehicle Inspection

Note All Vehicle Damage Below

All Vehicle Damage must be reported to Sue Berndt (Corporate Legal), Andrew McDonald (Corporate H&S), and 
Roger Elliot (Corporate Fleet Manger)

Tread guide: If a tread gauge is not available coins may be used to determine remaining tread. 2/32” is the minimum by 
law in most states (top of Lincoln’s head on penny), 4/32” is minimum recommended for wet surfaces (top of 

Washington’s head on quarter), 6/32” is minimum recommended for snowy surfaces (top of Lincoln Memorial on 
penny).Vehicle tires should be replaced if the tread depth is less than 6/32”.
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DISCLAIMER

This Health and Safety Plan (HASP) was prepared for employees performing a specific, limited scope of work.

It was prepared based on the best available information regarding the physical and chemical hazards known or

suspected to be present on the project site. Of course, it is not possible to discover, evaluate, and protect in

advance against all possible hazards, which may be encountered during the completion of this project.

However, adherence to the requirements of the HASP will significantly reduce the potential for occupational

injury. The HASP will be updated during the project if additional hazards are encountered and/or if the scope

of work is changes.
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Section 1 - Introduction

1.1 General

This site-specific Health and Safety Plan (HASP) has been prepared by LAND Remediation, Inc. (LRI) in
accordance with the regulatory requirements of 29 CFR 1926 Safety and Health Regulations for Construction,
and 29 CFR 1910 General Industry subpart 120 "Hazardous Waste Operations and Emergency Response”.

This HASP has been prepared on behalf of Niagara Mohawk Power Corporation (NMPC) (also known as
National Grid) for the Operable Unit 2 Project Area (OU 2 Project Area) of the NMPC Superfund site (the Site)
located in Saratoga Springs, New York.

The HASP provides explanations on various hazards that may be encountered during the implementation of
the remediation action and mitigation measures to eliminate and reduce these hazards to site workers and the
surrounding community.

The HASP will be used in conjunction with the LRI National Grid Former MGP Site – OU2 Excelsior Ave
Work Plan which describes the various work elements in detail and outlines the anticipated means and
methods for executing the project. The HASP and Work Plan have been prepared in accordance with the
ARCADIS Final Remedial Design – Superfund Site Operable Unit 2 Saratoga Springs, New York (January
2018), project technical specification, drawings, and addendums.

The remediation activities associated with the OU2 remedial design will be completed by LRI (and its
subcontractors) for the Niagara Mohawk Power Corporation (aka National Grid).

1.2 Objective

The objective of this project is to create a paved access driveway from the Excelsior Banquet Hall to the
Valet Parking area adjacent to the on-site water treatment system building. The access driveway will be
located behind the water treatment building.

The construction activities for the Site will be conducted under the following general work tasks:

• Pre-Mobilization Activities;
o Prepare Work Plan(s) and technical submittals
o Obtain necessary permits
o Utility identification and clearance
o Collect and analyze clean fill and stone product samples
o Pre-construction survey and survey control
o Pre-remedial structural survey
o Documentation of pre-construction site conditions

• Mobilization personnel, equipment, materials and supplies;

• Site Preparation Activities;
o Establish site utilities
o Mobilize temporary sanitary facilities
o Mobilize and set up equipment storage locker and trailers
o Establish site security with existing chain link fence and additional temporary panel fence
o Protect and barricade sensitive existing site structures and utilities
o Establish traffic controls on road and at entrance of site
o Establish erosion and sediment controls
o Prepare odor and dust/vapor controls
o Construct temporary construction entrance, access road (southern portion), and

decontamination pad;

• Mobilize portable temporary water storage tanks;

• Clear small trees, shrubs, and landscaping;



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 9 of 85

• Construct soil staging area(s);

• Construct grout plant batching area and mobilize grout plant;

• Vacuum excavate existing underground utilities to confirm depth and location (subcontractor);

• Prepare Jet Gout work areas (grading as necessary and crane mat placement for utility
protection);

• Installation of Jet Grouted columns and mat around and under Excelsior Ave (subcontractor);

• Manage jet grout spoils and prepare for transport and off-site disposal;

• Disconnect and remove existing subsurface utilities to the Old Red Spring pavilion;

• Temporary Relocation of the Old Red Spring pavilion;

• Remotely plug and flow fill the 36-inch diameter brick sewer within the ISS limits;

• Excavation of concrete curb/slab, asphalt, and surficial soils;

• Excavation dewatering and water management;

• In-situ soil stabilization (ISS) of 2,825 cubic yards of MGP impacted materials;

• Manage soil and ISS swell, handling, transport and off-site disposal;

• Odor and dust control;

• Perimeter community air monitoring;

• Geotechnical monitoring;

• Decontamination;

• Backfilling;

• Old Red Spring Well retrofitting and/or replacement;

• Restoration;

• Post remedial survey “as built” and structure survey;

• Demobilization.

Another LAND Remediation objective, one that is a required objective on all of our sites, is that this project be
performed safely, with neither injury to staff or community, nor irreparable damage to the environment. To
meet this objective, LAND Remediation will provide and subcontract portions of labor, materials, equipment,
services, and incidentals related to the implementation of the construction activities.

1.3 Site Location and Description

The Site is located on Excelsior Avenue in Saratoga Springs, New York. The Site includes the OU 1 Project
Area, the OU 2 Project Area, and all “other” areas where hazardous substances may have migrated from the
Site.

The OU 2 Project Area occupies approximately 0.5 acre. It is bounded to the north by a property formerly
owned by Spa Steel and the NMPC Property, to the south by High Rock Avenue, to the east by Warren
Street, and to the west by property owned by The Mill (a remediated and delisted NYSDEC inactive
hazardous waste site, number 546036, known as the Van Raalte Knitting Mill Site), part of which is now used
for the Grace Fellowship Church.

The OU 2 Project Area consists of the following: (1) a portion of Excelsior Avenue; (2) a grass-covered parcel
owned by the City that contains an active bedrock groundwater well known as the Old Red Spring well and
an associated pavilion (collectively referred to as the Old Red Spring area); and (3) a small portion of a paved
parking lot for the Grace Fellowship Church located west of the Old Red Spring area.

1.4 Nature of Site Wastes

The site contaminants that have been historically associated with MGP sites include:
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• Benzene, toluene, ethylbenzene, xylene (BTEX)

• Coal tar soils;

• Dense non-aqueous phase liquid (DNAPL) in the form of coal tar;

• Polyaromatic hydrocarbons (PAHs);

• Polychlorinated benzenes (PCBs)

• Concrete, brick, wood and;

• Steel piping with possible non-friable Asbestos Containing Materials (ACM) tar paper covering.

Surface soils within the upper 2 feet of the OU2 project area did not exhibit a toxicity characteristic
for VOCs, SVOCs, metals, pesticides, or herbicides. Surface soils wee not ignitable, corrosive, or reactive.
PCBs were detected in very low concentrations and below any regulatory requirements.

Subsurface soil samples collected from several soil borings contained VOCs and SVOCs at concentrations
greater than the NYS standard for the protection of groundwater. The highest VOC and SVOC concentrations
were identified in soil samples collected from locations containing DNAPL.

DNAPL was observed in two groundwater monitoring wells located in the middle of the OU2 project area.
Both wells are located within the proposed remediation footprint where ISS will be performed.

Water samples have been collected from the Old Red Spring well, which extracts groundwater from a
deep aquifer located within shale bedrock at depths greater than 150 feet bgs. The samples have been
collected quarterly since 2006, and the sample results confirm that dissolved-phase COCs have not been
detected in the Old Red Spring well.

It is anticipated that typical construction materials such as concrete, brick, wood, asphalt, and other materials
will be encounter and handled during the construction. These types of materials may present exposure to
such constituents as silica, asbestos containing material (ACM), lead, paint, glue, asphalt vapors, noise, and
heat/cold stress.

1.5 References

This HASP complies with applicable Occupational Safety and Health Administration (OSHA) regulations,
and United States Environmental Protection Agency (USEPA) Standard Operating Safety Guidelines (USEPA,
1992). This HASP follows the guidelines established in the following:

• Standard Operating Safety Guides, USEPA (Publication 9285.1-03, June 1992);

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities
(OSHA), National Institute for Occupational Safety and Health (NIOSH), United States
Coast Guard (USCG), USEPA (86116, October 1985);

• Title 29, Part 1910 of the Code of Federal Regulations (29 CFR 1910), Occupational Safety
and Health Standards (with special attention to Section 120, Hazardous Waste Operations
and Emergency Response);

• Title 29, Part 1926 of the Code of Federal Regulations (29 CFR 1926), Safety and Health
Regulations for Construction;

• Pocket Guide to Chemical Hazards, Department of Health and Human Services (DHHS),
Public Health Service (PHS), Centers for Disease Control (CDC), NIOSH (2007);

• Threshold Limit Values, American Conference of Governmental Industrial Hygienists
(ACGIH) (2015);

• Guide to Occupational Exposure Values, ACGIH (2015); and

• LRI Health and Safety Standard Operating Procedures (SOPs) (2018)



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 11 of 85

Section 2 - Health and Safety Policy Statement

LRI’s policy is to provide a safe and healthful work environment. No aspect of operations is of greater
importance than injury and illness prevention. A fundamental principle of safety management is that all
injuries, illnesses, and incidents are preventable. LRI will take every reasonable step to eliminate or control
hazards to minimize the possibility of injury, illness, or incident.

LRI’s safety program is built on several administrative and procedural guidelines that are compiled in its
Health and Safety Standard Operating Procedures (SOPs) document. A hard copy of this document will be
retained on site as a supplement to this HASP and as a resource for health and safety compliance questions.
A copy of the Health and Safety SOPs Table of Contents has been provided in Attachment A as a reference to
the topics covered in the document.

This Site-specific HASP prescribes the procedures that must be followed while performing site activities and
is based on LRI’s SOPs. Operational changes that could affect the health and safety of personnel, the
community, or the environment will not be made without prior approval of the project manager, the project
safety manager, and the site safety officer. This document will be reviewed periodically to confirm that it is
current and technically correct. Any changes in site conditions and/or the scope of work will require a
review of and modification to this HASP and its Attachments as required. Such changes will be completed in
the form of an addendum or a revision to the HASP.

The provisions of this HASP are mandatory for all LRI personnel and LRI subcontractors assigned to the
project. All visitors to LRI work areas at the Site must also abide by the requirements of this HASP.
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Section 3 – Organizational Structure

The following section describes the Health and Safety Plan (HASP) lines of authority, designations and
general responsibilities which will be implemented for the National Grid Access Driveway Excelsior Springs
Banquet Hall.

All LRI personnel and LRIs’ subcontractors must adhere to the procedures outlined in this HASP during the
performance of their work. Each person is responsible for completing tasks safely and reporting any unsafe
acts or conditions to their supervisor. No person may work in a manner conflicting with these procedures.
After due warnings, the PM will dismiss from the Site any person who violates safety procedures.

Everyone working on this site has the authority to STOP WORK due to unsafe work conditions. This
includes in particular for this HASP, all LRI personnel and their subcontractors.

All LRI personnel will receive training in accordance with applicable regulations, and be familiar with the
requirements and procedures contained in this HASP prior to initiating site activities. In addition, all
personnel will attend an initial hazard briefing prior to beginning work at the Site.

The organizational structure of this site’s safety and health program is consistent with OSHA requirements in
29 CFR 1910.120(b)(2) and provides the following site-specific information:

• The Project Manager (PM) who has the responsibility and authority to have a site specific HASP
prepared, reviewed, and approved prior to start of work. The Project Manager also has the
responsibility to direct field operations in the event the Site Supervisor cannot.

• The Project Safety Manager (PSM) is responsible for safety protocols and procedures necessary for
field operations and is also responsible for the resolution of any outstanding safety issues which arise
during the site work and reported by onsite personnel. The PSM will serve as the point of contact for
safety and health matters, air monitoring and sampling verification, PPE selection, and providing
review of work conditions.

• Project Safety Professional will assist PSM with developing new or revised safety protocols and
procedures, resolution of any safety issue, oversee the SSO activities on an as needed basis, and be
available as needed for emergency situations.

• Site Safety Officer (SSO) who has the responsibility to implement the site specific HASP and verify
compliance, maintain health and safety documents (i.e. HASP, SOPs, JSAs, and SDS) on site provide
safety orientations to new personnel and visitors, conduct air monitoring for the protection of site and
surrounding community, maintain logs and electronic data for all air monitoring activities, identify
and rectifying safety issues and concerns, assist Site Supervisor during site emergencies, ensure
proper and adequate PPE supplies are available on site and being utilized, and support Site
Supervisor with the presentation of daily tailgate meetings.

• Site Supervisor who has the responsibility and authority to direct all hazardous and non-hazardous
field operations. In the event a Site Safety Officer is temporarily not on site, the Site Supervisor will
be responsible for daily safety and compliance;

• Other personnel needed for cleanup operations and emergency response and their general functions
and responsibilities which include lines of authority, responsibility, and communication for safety
and health functions.
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This section is reviewed and updated as necessary to reflect the site organizational structure and any changes
that may take place at the site.

3.1 Roles and Responsibilities

All LRI personnel, subcontractors and visitors must comply with the requirements outlined in this HASP or
their own HASP, if not under the direction of LRI. The specific roles and responsibilities of the key personnel
for LRI are outlined in the following subsections.

3.1.1 ARCADIS Engineer and Construction Management

ARCADIS is the Project Engineer and will be responsible for reviewing all documents prepared by LRI (i.e.,
Health and Safety Plan, construction schedule, and construction submittals related to the execution of project)
to confirm compliance with the design performance requirements. During the performance of construction
activities, ARCADIS will provide full-time on-site construction observation. ARCADIS key person during
the remedial action project includes Mr. John Brussel, PE, Principal Engineer, and Mr. Matthew Hysell, PE,
Project Environmental Engineer.

The Project Engineers have STOP WORK authority which will be executed upon determination of an
imminent safety hazard, emergency situation, or other potentially dangerous situations. Authorization to
proceed with work will be issued by the PM, either the PSM or the Safety Professional, and the Site
Supervisor once it has been verified that corrective measures have been taken and unsafe conditions rectified.

3.1.2 LRI Project Director and Project Manager

The Project Director (PD), Mr. Keith Decker, and Project Manager (PM) William Lindheimer are responsible
for having a project-specific HASP prepared, reviewed and approved prior to the start of on-site activities.
The PM has responsibility and authority to insure that work is properly executed in accordance with this
HASP and that proper funding is available to perform work safely and in compliance with this HASP. In the
event the Site Supervisor is unavailable, the PM shall identify and alternate or they themselves will be
responsible for work performed in the field.

The PD and PM have STOP WORK authority which will be executed upon determination of an imminent
safety hazard, emergency situation, or other potentially dangerous situations. Authorization to proceed with
work will be issued by the PM, either the PSM or the Safety Professional, and the Site Supervisor once it has
been verified that corrective measures have been taken and unsafe conditions rectified.

3.1.3 LRI Project Safety Manager

The Project Safety Manager (PSM) will be Mrs. Minda Murray (LRI), who will be responsible for the
implementation of this HASP. The PSM will report directly to the PM and the Safety Professional as needed.
The PSM will work with the CIH to provide any changes to this plan due to modification of procedures or
newly proposed site activities and ensure changes have been reviewed and accepted by the project team. The
PSM is responsible for safety protocols and procedures necessary for field operations and is also responsible
for the resolution of any outstanding safety issues which arise during the site work and reported by onsite
personnel. The PSM will serve as the point of contact for safety and health matters, air monitoring and
sampling verification, PPE selection, and providing review of work conditions.

The PSM will also verify site workers and visitors have proper training and medical clearances to be on site,
maintain copies of required health and safety documents and records on site, provide site safety orientation
and verify that all site personnel have received site safety orientation and have been made aware of the
provisions of the HASP by way of signature and been informed of the nature of any potential hazards
associated with work activities, and review work activities with respect to the adequacy of the HASP and
ensure addendums to HASP are issued where inadequacies have been identified.
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The PSM has STOP WORK authority which will be executed upon determination of an imminent safety
hazard, emergency situation, or other potentially dangerous situations. Authorization to proceed with work
will be issued by the PM, either the PSM or the Safety Professional, and the Site Supervisor once it has been
verified that corrective measures have been taken and unsafe conditions rectified.

3.1.4 Safety Professional

The Project Safety Professional will be Mr. Stephen Valentine, CIH (Partners Environmental). The Safety
Professional will be responsible for development of the HASP and consulting the PSM during the duration of
the project. The Safety Professional will assist PSM with developing new or revised safety protocols and
procedures, resolution of any safety issue, oversee the SSO activities on an as needed basis, and be available
as needed for emergency situations.

The Safety Professional has STOP WORK authority which will be executed upon determination of an
imminent safety hazard, emergency situation, or other potentially dangerous situations. Authorization to
proceed with work will be issued by the PM, either the PSM or the Safety Professional, and the Site
Supervisor once it has been verified that corrective measures have been taken and unsafe conditions rectified.

3.1.5 Site Safety Officer

The Site Safety Officer (SSO) will be Mr. Ken Rhodes, ASP (Partners Environmental). The SSO will be on site
during the execution of work. The SSO will report directly to and be under the direction of the Project Safety
Manager. The SSO will be responsible for stopping work when it is necessary for reasons of health or safety,
starting work once objectionable conditions have been rectified, alerting the Engineer’s on-site representative
prior to the star of hazardous work, verifying site workers and visitors have proper training and medical
clearances to be on site and work in specially designated areas, maintain copies of required health and safety
documents and records on site, ensuring that personnel not properly trained do not work in specially
designated areas, implementing and enforcing the Site specific HASP, provide site safety orientation and
verify that all site personnel have been made aware of the provisions of the HASP by way of signature and
been informed of the nature of any potential hazards associated with work activities, conducting and
documentation of daily tailgate safety briefings and other site administrative responsibilities, perform daily
personnel air monitoring and associated record keeping, collect and submit personnel air monitoring samples,
issue/obtain required safe work permits, maintain all specially designated/restricted work areas (i.e.
maintenance and separation of the Exclusion Zone from the Support Zone areas), coordinate emergency
procedures, inspect equipment cleaning, maintain all necessary safety data sheet (SDS) on site, and review
work activities with respect to the adequacy of the HASP and ensure addendums to HASP are issued where
inadequacies have been identified.

In the course of conducting the services defined above, the SSO will not direct the actions of LRI employees or
subcontractors. Each employer at the site will have primary responsibility for the safety of their respective
employees. Findings from daily inspection and monthly safety audits conducted by the SSO will be
immediately reported to the Site Supervisor and the PSM.

The SSO has STOP WORK authority which will be executed upon determination of an imminent safety
hazard, emergency situation, or other potentially dangerous situations. Authorization to proceed with work
will be issued by the PM, either the PSM or the Safety Professional, and the Site Supervisor once it has been
verified that corrective measures have been taken and unsafe conditions rectified.

3.1.6 LRI Site Supervisor

The LRI Site Supervisors will be Mr. Mark Patterson. The Site Supervisor will be on site daily during field
operations. The Site Supervisor will be responsible for the day to day field activities and working with the on-
site staff to insure that tasks are properly executed and that the proper tools are available for the various
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tasks. The Site Supervisor will report directly to the PM and consult with PSM as necessary. In the event, the
SSO needs to temporarily leave the site, the Site Supervisor will be responsible for implementation of this
HASP and resolving any outstanding safety issues which arise during the site work.

The Site Supervisor has STOP WORK authority which will be executed upon determination of an imminent
safety hazard, emergency situation, or other potentially dangerous situations. Authorization to proceed with
work will be issued by the PM, either the PSM or the Safety Professional, and the Site Supervisor once it has
been verified that corrective measures have been taken and unsafe conditions rectified.

3.1.7 Site Workers

The various site workers are responsible for complying with this HASP, proper use of PPE, evaluation of
work tasks, making recommendations for improving safety, reporting unsafe conditions, and Stop-Work
Authority. Site workers who perform work within HAZWOPER exclusion zones and the potential to come in
contact with site contaminants will have the appropriate medical examinations, fit testing, and safety training
in accordance with OSHA 29 CFR 1910 prior to starting work.

Site workers have STOP WORK Authority. Authorization to proceed with work will be issued by the PM,
either the PSM or the Safety Professional, and the Site Supervisor once it has been verified that corrective
measures have been taken and unsafe conditions rectified.

3.1.8 Subcontractors

Subcontractors shall comply with the requirements outlined in this HASP and in accordance with OSHA 29
CFR 1910 and 29 CFR 1926; but, in all cases, subcontractors shall be responsible for site safety related to or
affected by their own field operations (i.e., clearing, survey, fence, electrician, driller, etc.).

All subcontractors to the project site are required to have a safety orientation of the project conditions,
potential hazards, and applicable facility specific safety requirements. Subcontractors shall report to the Site
Supervisor prior to entering the work zone. Subcontractors will be required to have the proper PPE prior to
entering the work zone, and must have the proper training certificates and medical clearances in conformance
with the requirements of the health and safety plan and 29 CFR 1910.120 / 29CFR 1910.65. Subcontractors
must review and sign the site-specific HASP, have the opportunity to ask questions and have questions
answered to satisfaction, prior to the start of their work.

LRI subcontractors have STOP WORK authority. Authorization to proceed with work will be issued by the
PM, either the PSM or the Safety Professional, and the Site Supervisor once it has been verified that corrective
measures have been taken and unsafe conditions rectified.

LAND Remediation will self-perform the majority to the work tasks, however; some work tasks will be
subcontracted to others to perform. It is anticipated that the following portions of work will be performed by
others:

Transportation and Disposal (LTTD) ESMI of NY (non-hazardous soils)
Transportation and Disposal (Landfill) Town of Colonie (non-hazardous soils)
Well Drilling Smith Drilling
Jet Grouting CDI
Third Pary Health and Safety Partners Environmental
Tree Clearing Earth Care Plus
Electrician Double LL Electric
Construction Building Survey Ed Horn, PE
Paving Delsignore Paving, Inc.
Vibration Monitoring Vanguard Construction
Laboratory Phoenix Environmental
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Geo-Technical Testing Construction Technologies and PW Laboratory
Survey NMB Land Surveying PLLC
Site Security L.B. Security and Investigations, Inc.

3.2 Project Organization Chart

3.3 Project Personnel Contact Information

NAME / FIRM TITLE WORK PHONE CELL PHONE

Gerald Cummins,
National Grid
Gerald.Cummins@nationalgrid.com

Project Manager 315-428-6073

John C. Brussel, PE
ARCADIS
John.Brussel@arcadis.com

Principal Engineer 315-671-9441
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NAME / FIRM TITLE WORK PHONE CELL PHONE

Matthew Hysell, PE
ARCADIS
Matt.Hysell@arcadis.com

Project
Environmental
Engineer

315-671-9189

Keith Decker,
LAND Remediation, Inc.

kad@land-remediation.com

Project Director 518-766-4105 518-229-7214

William Lindheimer,
LAND Remediation, Inc.
wpl@land-remediation.com

Project Manager 518-766-4105 518-937-0473

Minda Murray,
LAND Remediation, Inc.
mkm@land-remediation.com

Project Safety
Manager

518-766-4105 518-944-9247

Stephen Valentine, CIH
Partners Environmental
svalentine@partnersenv.com

Project Safety
Professional

same as cell 315-263-3183

Ken Rhodes
Partners Environmental
krhodes@partnersenv.com

Site Safety Officer same as cell 216-904-3633

Mark Patterson
LAND Remediation, Inc.
mtp@land-remediation.com

Site Supervisor Same as cell 518-487-1736

Access Health Systems
Warren Silverman, M.D.
Peter H. Kelly, M.D.
T. Huang, RPA

LRI Occupational
Medical Provider

(518) 782-2200 NA

3.4 Stop Work Authority

Every employee or subcontractor employee working at the site has the authority and the responsibility to stop
work or the work of a coworker or subcontractor if the working conditions or behaviors are considered
unsafe. The conditions and or behaviors will be brought to the PM, PSM, Site Supervisors, and/or Site Safety
Officer’s attention after the work has been stopped so that the conditions can be addressed. Work can only
begin once the PM, either the PSM or the Safety Professional, and Site Supervisor have verified that the safety
concerns/issues have been rectified.

3.5 Disciplinary Program
LRI maintains a Disciplinary Program for the purpose of establishing firm but fair disciplinary actions that
facilitate the enforcement of the overall safety program and the enforcement of site specific safety
requirements.

It is the responsibility of each and every person directly employed by LRI and LRI subcontractors to work in a
safe and efficient manner. The safety program provides guidelines and procedures to help insure that safe
work practices are observed. In the event that any employee violates provisions of the LRI safety program or
a subcontractor violates provisions of the LRI safety program or their own safety program, they will be subject
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to disciplinary actions. Disciplinary actions begin with a verbal warning and can lead up to removal from the
job site or termination of employment. If an employee or subcontractor works in a manner that threatens his
own health and safety or the health and safety of the employees around him, this too will be subject to
disciplinary action, up to and including removal from the job site or termination of employment.

The PM, PSM, Site Supervisor, and Site Safety Officer hold positions responsible for enforcing the safety
program and for issuing and assisting with disciplinary action as required.

LRI is committed to safety and senior management holds all supervisory staff responsible and accountable for
safety within their respective areas.

3.6 Visitors

All visitors to the project site are required to have a safety orientation conducted by the Site Supervisor
and/or the Site Safety Officer of the project conditions and hazards associated with the work being
performed. Visitors shall check in with the Site Supervisor prior to entering the work zone. Visitors will be
required to have the proper PPE prior to entering the work zone, and must have the proper training
certificates and medical clearances in conformance with the requirements of the health and safety plan.

3.7 Site Access Documentation

All personnel entering and leaving the site shall complete the “Site Entry/Exit Log” located at the site trailer
or primary site support vehicle.

All required and appropriate safety training documentation shall be provided and retained on site in the
project file.
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Section 4 – Health and Safety Risk Analysis

4.1 Scope of Work
The planned construction activities for the Access Driveway for the Excelsior Springs Banquet Hall
includes the following major elements:

• Pre-Mobilization Activities;
o Prepare Work Plan(s) and technical submittals
o Obtain necessary permits
o Utility identification and clearance
o Collect and analyze clean fill and stone product samples
o Pre-construction survey and survey control
o Pre-remedial structural survey
o Documentation of pre-construction site conditions

• Mobilization personnel, equipment, materials and supplies;

• Site Preparation Activities;
o Establish site utilities
o Mobilize temporary sanitary facilities
o Mobilize and set up equipment storage locker and trailers
o Establish site security with existing chain link fence and additional temporary panel fence
o Protect and barricade sensitive existing site structures and utilities
o Establish traffic controls on road and at entrance of site
o Establish erosion and sediment controls
o Prepare odor and dust/vapor controls
o Construct temporary construction entrance, access road (southern portion), and

decontamination pad;

• Mobilize portable temporary water storage tanks;

• Clear small trees, shrubs, and landscaping;

• Construct soil staging area(s);

• Construct grout plant batching area and mobilize grout plant;

• Vacuum excavate existing underground utilities to confirm depth and location (subcontractor);

• Prepare Jet Gout work areas (grading as necessary and crane mat placement for utility
protection);

• Installation of Jet Grouted columns and mat around and under Excelsior Ave (subcontractor);

• Manage jet grout spoils and prepare for transport and off-site disposal;

• Disconnect and remove existing subsurface utilities to the Old Red Spring pavilion;

• Temporary Relocation of the Old Red Spring pavilion;

• Remotely plug and flow fill the 36-inch diameter brick sewer within the ISS limits;

• Excavation of concrete curb/slab, asphalt, and surficial soils;

• Excavation dewatering and water management;

• In-situ soil stabilization (ISS) of 2,825 cubic yards of MGP impacted materials;

• Manage soil and ISS swell, handling, transport and off-site disposal;

• Odor and dust control;

• Perimeter community air monitoring;

• Geotechnical monitoring;

• Decontamination;

• Backfilling;

• Old Red Spring Well retrofitting and/or replacement;

• Restoration;

• Post remedial survey “as built” and structure survey;

• Demobilization.
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Because of the complex and changing nature of field projects, Site Supervisor and Site Safety Officer must
inspect the Site regularly to identify hazards that may not have been initially recognized or identify hazards
that are related to an unanticipated work tasks. Inform the PSM of these changing conditions in order to
discuss them with the PSM whenever these changes impact employee health, safety, the environment, or
performance of the project. The Site Supervisor will keep on-site personnel informed of the changing
conditions and the PSM will write and/or approve addenda or revisions to this HASP as necessary.

4.2 Job Safety Analysis
A Job Safety Analysis (JSA) is a tool used to identify potential hazards and protective systems to eliminate or
control the hazard. A JSA lists potential hazards associated with an activity. Hazards may be physical,
chemical, biological, mechanical, and/or environmental.

A JSA takes into account the following parameters to help identify potential hazards that require protective
measures/procedures:

• Location, site topography, accessibility, and size of the site.

• Description of the site operation and tasks to be performed.

• Approximate duration of the operation and of each task.

• Chemical and physical properties of the known or suspected hazardous substances and health
hazards.

• Known or potential safety hazards associated with each task.

• Known or suspected pathways of hazardous substance dispersion.

After identifying the hazards associated with an activity, control measures are evaluated, and protective
measures or procedures are then instituted. The JSAs developed for this project identify potential hazards and
mitigation measures against those hazards. The JSAs also identify potential chemical exposures, air
monitoring requirements, necessary personal protective equipment, and any additional health and safety
considerations applicable to the task.

The following JSAs have been developed for this project and can be found in Attachment B. Additional JSAs
will be developed as new tasks are identified and reviewed with personnel prior to the start of the task.

Subcontractors will provide JSAs specific to their work operations and reviewed with personnel prior to the
start of the task.

NOTE: All personnel at the site are required to have HAZWOPER training certificates and medical clearance
per 29 CFR 1910.120 and 1926.65 unless there is no exposure potential to site contaminants.

PREPERATION
Utility Clearance and Identification Non-HAZWOPER
Mobilization Non-HAZWOPER
Off loading Equipment and Materials Non-HAZWOPER
Office Trailer Set Up Non-HAZWOPER
Clearing and Grubbing Non-HAZWOPER
Erosion and Sediment Control Installation Non-HAZWOPER
General Labor Non-HAZWOPER and HAZWOPER
Fencing / Barricades Non-HAZWOPER
Survey Non-HAZWOPER
Traffic Control Non-HAZWOPER
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CONSTRUCTION
Housekeeping Non-HAZWOPER
Decon & Soil Staging Pad Construction Non-HAZWOPER
Vacuum Excavate Utilities (subcontractor) Non-HAZWOPER and HAZWOPER
Jet Grout Columns and Mat (subcontractor) Non-HAZWOPER and HAZWOPER
Plug and Flow Fill 36” Brick Sewer (sub) Non-HAZWOPER
Excavation and Trenching Non-HAZWOPER and HAZWOPER
Obstruction Removal and Debris Processing Non-HAZWOPER and HAZWOPER
Truck Loading and Transport Non-HAZWOEPR and HAZWOPER
Dewatering Non-HAZWOPER and HAZWOPER
Water Management and Storage Non-HAZWOPER and HAZWOPER
Heaters in Water Storage Structure Non-HAZWOPER
In Situ Soil Stabilization (ISS) Non-HAZWOPER and HAZWOPER
Grout Plant Operations Non-HAZWOPER
Odor, Vapor, and Dust Control Non-HAZWOPER and HAZWOPER
Cutting and Welding Non-HAZWOPER and HAZWOPER

RESTORATION & DEMOBILIZATION
Backfilling Non-HAZWOPER
Old Red Spring Retrofitting/Restoration Non-HAZWOPER and HAZWOPER
Demobilization Non-HAZWOPER

SUPPORT ACTIVITIES
Air Monitoring Non-HAZWOPER and HAZWOPER
Vibration Monitoring Non-HAZWOPER
Fueling Non-HAZWOPER
Decontamination HAZWOPER
Equipment Assembly and Disassembly Non-HAZWOPER

JSAs are reviewed periodically so that the procedures and protective equipment specified for each activity are
current and technically correct. Any changes in site conditions and/or scope of work may require review of
and modification to the applicable JSA. During this review process, or at any time during the work, comments
on the JSA and its procedures should be obtained from personnel associated with the activity being analyzed.

It is not the intention to provide detailed descriptions of each of the anticipated work tasks and hazards in the
main body of this HASP however this detail will be provided in each JSA.

LRI will request applicable safety documents (i.e. Safe Work Plans, JSAs, etc.) from subcontractors pertaining
to their scope of work prior to the start of their work. If necessary, subcontractors may also provide input on
existing LRI safety documents. Subcontractors must review and sign the LRI site specific HASP, have the
opportunity to ask questions and have questions answered to satisfaction, prior to the start of their work.

4.3 National Grid Process Hazard Analysis

National Grid institutes an internal procedure or a Process Hazard Analysis (PHA) for evaluating and
managing process safety risks by conducting a systematic, multi-disciplined team review of the subsurface
utility identification, monitoring, and protection procedures at the Site. It is the responsibility of the project
team to implement the required measures of protection as identified in the PHA process in order to reduce an
eliminate risk and harm to employees, utilities, and surrounding community.

There were 24 hazard scenarios (low to medium risk) identified that have Process Safety consequences 10 of
which have the potential to impact the public. There were 3 hazards scenarios (low risk) identified that have
potential Environmental consequences. Mitigation measures were identified to address these risks in the
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PHA that both LRI and NG will be responsible for prior to and during the project duration. A copy of the of
the National Grid OU2 NMPC Superfund Site PHA has been provided in Appendix C.

4.4 Construction Hazards
In general, the following control measures will be used in addition to specific control measures (as identified
in each of the construction hazards described in this section and specific JSAs) to help eliminate and reduce
the risk of fatality or injury.

• Prior to initiating any construction activity, the operation will be explained to all personnel by the
PM and/or Site Supervisor and the JSAs reviewed. Hazards will be identified, and protective
measures will be explained.

• If necessary, training will be provided and/or confirmation of specific training requirements has
been met prior to initiating work.

• Appropriate PPE will be provided. Inspection of PPE will be performed, and PPE replaced if
necessary.

• Heavy Equipment will be inspected and in proper working condition. Personnel shall receive
training to address the equipment, its operations, and care.

• Personnel should be scheduled in a manner to reduce the likelihood of performing repetitive
tasks for prolonged periods. Mechanical assistance should be provided for large lifting tasks.

• Hearing protection is required for use when exposed to noise levels at or exceeding 85 dBA, or a
level which commonly results in difficult conversation.

• A ground spotter will be used for any type of wheeled vehicle backing operation

As recognized by the Occupational Safety and Health Administration (OSHA) the top four causes of construction
fatalities are: Falls, Struck-By, Caught-In/Between and Electrocutions.

Prevent Falls
• Wear and use personal fall arrest equipment.

• Install and maintain perimeter protection.

• Cover and secure floor openings and label floor opening covers.

• Use ladders and scaffolds safely.

Prevent Struck-By
• Never position yourself between moving and fixed objects.

• Wear high-visibility clothes near equipment/vehicles.

Prevent Caught-In/Between
• Never enter an unprotected trench or excavation 5 feet or deeper without an

adequate protective system in place; some trenches under 5 feet deep may also
need such a system.

• Make sure the trench or excavation is protected either by sloping, shoring,
benching or trench shield systems.
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Prevent Electrocutions
• Locate and identify overhead and underground utilities before starting work.

• Look for overhead power lines when operating any equipment and use hand
tools for digging near underground utilities.

• Maintain a safe distance away from power lines; learn the safe distance
requirements.

• Do not operate portable electric tools unless they are grounded or double
insulated.

• Use ground-fault circuit interrupters for protection.

• Be alert to electrical hazards when working with ladders, scaffolds or other
platforms.

The following are typical hazards that can be found on this construction site that can be fatal or cause injury:

Physical Hazards
The physical hazards involved with construction relate to the work done with heavy equipment, hand tools,
and the construction environment itself. During construction-related activities, there exists a potential for
incidents involving personnel struck by or struck against vehicles, equipment or materials, which may result
in crushing, fractures, pinch, cuts, punctures, or abrasions. Specific controls for these types of hazards would
include PPE, back up alarms, right tool for the job, and protective/guard systems.

Eye hazards can also be significant due to flying objects/debris, lasers, and welding. Head hazards from
falling objects and bumping head on low clearances is another health hazard. Another health hazard involves
the emission of vapors or off-gases during manipulation of certain construction materials. Control measures
for these types of hazards would include hard hat, safety glasses, ear plugs and/or muffs, and appropriate
respirator.

Working Surfaces
Walking and working surfaces during construction activities may involve slip, trip, and fall hazards. Slippery
work surfaces can increase the likelihood of back injuries, overexertion injuries, slips, and falls. Controls
would include all personnel frequently inspecting working surfaces and keep working surfaces clear of
debris, tools, water, and spills. Requirements applicable to working and walking surfaces in 29 CFR 1926
Subparts C, D, H, and M must be followed by all onsite personnel.

Elevated Work Operations
Working at elevations may create a potential fall hazard. Construction workers are exposed to falls when not
utilizing fall protection equipment while conducting work at elevations above 6 feet. The excavation as a
shored protective system is also a fall hazard. Objects falling from overhead are potentially present due to
elevated work. Controls would include elevated work surfaces be properly protected with railings,
guardrails, midrails, and toeboards, or personnel must utilize a fall protection system as specified in 29 CFR
1926 Subpart M.

Overhead Utilities
Visually locate the presence of overhead utilities. Utilize site drawings to depict locations of overhead utilities
and their actual line voltage. Install warning signs beneath overhead utilities alerting vehicle operators to
their presence.

Use the following minimum clearances from utility lines when operating material handling equipment

While Working

AC Voltage (nominal) Minimum Clearance Distance

Below 50 kV 10 feet

50 kV and higher 10 feet + 0.4 inches for each 1 kV above 50 kV
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In Transit

AC Voltage (nominal) Minimum Clearance Distance

Below 50 kV 4 feet

50 kV to 345 kV 10 feet

Over 345 kV to 750 kV 16 feet

Use the following minimum clearances from utility lines when operating cranes and derricks

While Working

AC Voltage (nominal) Minimum Clearance Distance

Up to 50 kV 10 feet

Over 50 to 200 kV 15 feet

Over 200 to 350 kV 20 feet

Over 350 to 500 kV 25 feet

Over 500 to 750 kV 35 feet

Over 750 to 1,000 kV 45 feet

Over 1,000 kV As established by the utility owner/operator or
registered professional engineer who is a qualified
person with respect to electrical power
transmission and distribution.

Note: The value that follows "to" is up to and includes that value. For example, over 50 to 200 means up to
and including 200kV.
Control measures for utilities would include de-energizing lines, re-routing lines, flagging and marking,
mechanism to prevent encroachment, and careful positioning of all heavy equipment in order to maintain
minimum clearance distance between the lines and the closest part of the equipment.

Underground Utilities
Contact local Dig Safe to identify and mark out underground utilities. Clearance of utilities must be
conducted before ANY intrusive work begins on site. If necessary, a private utility mark out will be
completed as well.

The Contractor shall notify the proper utility companies at least seventy two (72) hours before
construction is started adjacent to such utilities. Utilities shall be protected in the manner prescribed by
the utility company.

Control measures for underground utilities would include flagging and marking, removal or re-routing, and
hand digging with hand tools if working in immediate area of underground utility. Utilize site drawings to
depict the type and locations of underground utilities.

Excavations
Excavation activities will be conducted in accordance with this section and all applicable OSHA regulations.
LRI will be responsible for implementation of the excavation safety program for our activities at the Site.

Excavations pose significant hazards to employees if they are not carefully controlled. There exists a chance
for the excavation to collapse if it is not dug properly, sloped, benched, or shored as required by 29 CFR 1926
Subpart P. In addition, excavation collapse can be coupled with proximate location of heavy equipment to
excavation sidewalls. Personnel should not enter excavations unless required to do so and no remote options
are available. If entry into the holder is required, the integrity will be evaluated prior to entry by the
competent person. The designated competent person for excavation work is Keith Decker (LRI Site
Supervisor). All activities shall be done remotely, without entering the excavation to the extent feasible.

Control measures for excavations include the following:
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• Surface and subsurface encumbrances – Locations of all subsurface utilities will be identified and
marked out by an independent company (UFPO/DIGSAFE) prior to digging. Locations of all
aboveground and overhead utilities will be identified by LRI and flagged by the appropriate utility if
deemed necessary. LRI and utility companies will review the locations and determine if any utility is
in conflict with the proposed remediation activities. If any utility conflicts are identified, LRI, the
client and its representative, and the utility company will discuss what appropriate corrective actions
will be needed.

• Vacuum excavation will be performed prior to jet grouting to identify location of conditions of
existing underground utiltities.

• Spoil piles shall be placed no less than 2 feet from the edges of the excavation.

• 29 CFR 1926 Subpart P, Appendix A (www.osha.gov) describes methods of classifying soil and rock
deposits based on site and environmental conditions and on the structure and composition of the
earth deposits. The appendix contains definitions, sets forth requirements, and describes acceptable
visual and manual tests for use in classifying soils. The designated competent person will classify
soils.

• Based on the classification of soils, maximum allowable slopes will be determined. The maximum
allowable slope means the steepest incline of an excavation face that is acceptable for the most
favorable site conditions as protection against cave-ins and is expressed as the ratio of horizontal
distance to vertical rise (H: V). Short-term exposure means a period of time less than or equal to 24
hours that an excavation is open. The maximum allowable slope for a soil or rock deposit must be
determined from the Table below. The actual slope must not be steeper than the maximum allowable
slope. The actual slope must be less steep than the maximum allowable slope, when there are signs of
distress. If that situation occurs, the slope must be cut back to an actual slope which is at least 1/2
horizontal to one vertical (1/2H: 1V) less steep than the maximum allowable slope. When surcharge
loads from stored material or equipment, operating equipment, or traffic are present, a competent
person must determine the degree to which the actual slope must be reduced below the maximum
allowable slope and must assure that such reduction is achieved. Surcharge loads from adjacent
structures must be evaluated in accordance with 1926.651(I). Configurations of sloping and benching
systems must be in accordance with 29 CFR 1926 Subpart P Appendix B.

29 CFR 1926 Subpart P Appendix B
Maximum Allowable Slopes

Soil or Rock Type

Maximum Allowable Slopes (H:V)1 for Excavations

Less Than 20 Feet Deep2

Stable Rock Vertical (90 degrees)

Type A3 3/4:1 (53 degrees)

Type B 1:1 (45 degrees)

Type C 1 1/2:1 (34 degrees)

Notes:

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in

degrees from the horizontal. Angles have been rounded off.

2. Sloping or benching for excavations greater than 20 feet deep must be designed by a registered

professional engineer.

3. A short-term maximum allowable slope of 1/2H:1V (63 degrees) is allowed in excavations in Type

A soil that are 12 feet (3.67 m) or less in depth. Short-term maximum allowable slopes for excavations
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greater than 12 feet (3.67 m) in depth must be 3/4H:1V (53 degrees).

• Daily inspections of excavations/trenches, adjacent areas, and protective systems must be made by a
competent person for evidence of a situation that could result in possible cave-ins, indications of
failure of the holder, hazardous atmospheres, or other hazardous conditions. An inspection must be
conducted by the competent person prior to the start of work and as needed throughout the
excavation portion of the project. Inspections also must be made after every rainstorm or other
hazard-increasing occurrence. These inspections are only required when employee exposure can be
reasonably anticipated. Where the competent person finds evidence of a situation that could result in
a possible cave-in, indications of failure, hazardous atmospheres, or other hazardous conditions,
exposed employees must be removed from the hazardous area until the necessary precautions have
been taken to ensure their safety. See Appendix B for a copy of the Trench/Excavation Checklist

• Adequate barrier protection must be provided at all remotely located excavations. All wells, pits,
shafts, etc., must be barricaded or covered. Upon completion of excavations and other similar
operations, temporary wells, pits, shafts, etc., must be backfilled.

• Access and Egress – provide ramp or ladder at least every 25 feet within every excavation 4 feet or
greater. If necessary, structural ramps or ladders shall be designed by a competent person and
constructed of substantial materials that are specified to carry the expected load with an additional
safety factor. All ramps and ladders will be maintained free of debris, oil and encumbrances.

• Vehicular traffic – all employees will wear high-visibility warning vests, all vehicles will be equipped
with back-up alarms, hand or mechanical signals will be utilized to direct traffic near excavations.
Adequate barrier protection must be provided at all excavations. Orange construction safety fence
will be installed around the perimeter of the excavation and maintained.

• Upon completion of excavations and other similar operations, areas must be backfilled.

• Falling loads – no employee will be permitted underneath loads handled by lifting or digging
equipment

• Hazardous atmospheres – will be evaluated as described in Section 10.

• Water accumulation – excavations will be kept free of water accumulation, employees will not be
allowed to enter excavations with accumulated water

• Stability – All support structures, soil conditions and excavation design (sloping) will be inspected
daily prior to the start of work by a competent person. Inspections also must be made after every
rainstorm or other hazard-increasing occurrence. These inspections are only required when employee
exposure can be reasonably anticipated. Where the competent person finds evidence of a situation
that could result in a possible cave-in, indications of failure of holder, hazardous atmospheres, or
other hazardous conditions, exposed employees must be removed from the hazardous area until the
necessary precautions have been taken to ensure their safety.

• Protective systems- utilize as required by 29 CFR 1926 Subpart P, if the potential for hazardous cave-
ins exist.

Heavy Equipment Operations
Site workers are exposed to serious hazards during construction and excavation when using heavy
equipment. Workers may be pinned between, crushed, or struck by equipment or by material falling from
heavy equipment.
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The following control measures will be employed:

• Operators will be designated by the PM to operate certain pieces of heavy equipment. Operators
shall have experience and demonstrate competency to operate. LRI personnel will be trained and
certified to operate specialty pieces of equipment such as the ABI, MOVAX and Grout Plant.

• Wear seat belts that meet OSHA standards except on equipment that is designed only for standup
operation, or that has no rollover protective structure.

• Check vehicles before each shift to assure that all parts and accessories are in safe operating
condition. See Appendix B Field Forms for an example of an Equipment Checklist.

• Do not drive a vehicle in reverse gear with an obstructed rear view, unless it has an audible
reverse alarm, or another worker signals that it is safe.

• Drive vehicles or equipment only on roadways or grades that are safely constructed and
maintained.

• Make sure that you and all other personnel are in the clear before using dumping or lifting
devices.

• Lower or block bulldozer and scraper blades, end-loader buckets, dump bodies, etc., when not in
use, and leave all controls in neutral position.

• Set parking brakes when vehicles and equipment are parked and chock the wheels if they are on
an incline.

• All vehicles must have adequate braking systems and other safety devices.

• Haulage vehicles that are loaded by cranes, power shovels, loaders etc., must have a cab shield or
canopy that protects the driver from falling materials.

• Do not exceed a vehicle's rated load or lift capacity.

• Do not carry personnel unless there is a safe place to ride.

• Use traffic signs, barricades or flaggers when construction takes place near public roadways.

• Workers must be highly visible in all levels of light. Warning clothing, such orange or green vests,
are required; and if worn for night work, must be of reflective material.

• Operators should use safety practices, including proper working clearances and proper
storage/housekeeping and handling of equipment, to prevent trip-and-fall, lifting, and dropping
injuries.

• Windows, mirrors, operating control, and gauges should be kept free of debris, grease, oil, etc.
These devices should remain clear to operate and should remain visible during operations.
Periodic wipe downs and washes should be included in the normal operating procedures.
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Noncombustible and nonflammable cleaners should be used when cleaning the vehicle and
equipment.

Handling and Lifting Loads
Handling and lifting loads will be conducted in compliance with the LRI SOPs #27-Construction Cranes, #29-
Cranes, #30 Crawler and Truck Cranes, #31 Critical Lift Plan, and NYS Code Rule 61.

The rated capacity of a crane, hoist, or heavy equipment must not be exceeded, except for rated load test. The
working load shall not be exceeded and shall be determined by the original manufacturer of the equipment, a
registered professional engineer, or other persons whose qualifications are acceptable to local regulatory
requirements.

All crane operators at this construction site shall have a certificate of competence for operating a crane with
greater than 5 tons capacity or greater than 40’ of height.

All loads shall be hooked or slung by or under the direction of a competent employee or “rigger”.

• If the operator of a lifting device has any doubts as to the safety of employees in the vicinity of the
lift, the operator must not move any equipment or load until the operator is assured that the working
conditions are safe. He or she shall report the circumstances to his or her supervisor who then shall
be responsible for determining the action to be taken.

• Loads will be carried as close to the grade as possible and tag lines shall be rigged as necessary to
control swinging of the load.

• Prior to moving a load ensure that the travel path of the load is free and clear of any undesirable
obstructions.

• A suspended load shall not be left unattended by an employee.

• Ensure all employees who may be affected by the lift are aware of the hazards and are adequately
protected.

• LRI must ensure that work is arranged, if it is reasonably practicable, so that a load does not pass
over employees. An operator of a lifting device must not pass the load on the device over employees
unless no other practical alternative exists in the circumstances and the employees are effectively
warned of the danger by an audible alarm or other effective means. The operator of a lifting device
that is travelling with a load must ensure that the load is positioned as close to the ground or grade as
possible.

• A person working at a workplace must not stand or pass beneath a suspended load unless the
employee has been effectively warned of the danger and the operator of the lifting device knows the
employee is under the suspended load.

• Release the load only after the stability of the load has been verified and loads shall be safely landed
and supported before unhooking.

• Where an employee may be endangered by the rotation or motion of a load during hoisting one or
more tag lines must be used to control the rotation or motion of the load and the tag lines will be of
sufficient length to protect the employees from any overhead hazard and the tag lines are not
removed from the load until the load is securely landed.

Rigging a Load

• Determine the weight of the load - do not guess.

• Determine the proper size for slings and components.

• Do not use manila rope for rigging.

• Ensure that shackle pins and shouldered eyebolts are installed in accordance with the manufacturer's
recommendations.

• Ensure that ordinary (shoulderless) eyebolts are threaded in at least 1.5 times the bolt diameter.

• Use safety hoist rings (swivel eyes) as a preferred substitute for eye bolts wherever possible.
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• Pad sharp edges to protect slings.

• Remember that machinery foundations or angle-iron edges may not feel sharp to the touch but could
cut into rigging when under several tons of load.

• Wood, tire rubber, or other pliable materials may be suitable for padding.

• Do not use slings, eyebolts, shackles, or hooks that have been cut, welded, or brazed.

• Install wire-rope clips with the base only on the live end and the U-bolt only on the dead end.

• Follow the manufacturer's recommendations for the spacing for each specific wire size.

• Determine the center of gravity and balance the load before moving it.

• Initially lift the load only a few inches to test the rigging and balance.

If a hoist or crane is designed to be operated with outriggers or other stabilizing devices LAND shall ensure:

• The outriggers or other stabilizing devices are used in accordance with manufactures instructions.

• Are set on a solid footing or pad.

• Have their controls if any readily accessible to the operator and in a suitable position for safe
operation.

• The area around the outriggers or other stabilizing devices is kept free of obstruction.

• There is a proper minimum clearance between any moving part of the crane and any obstacle near
the base of the hoist or crane.

• Where there is a danger of an employee being trapped or crushed by any moving part of the crane
when the crane swings, the area around the base of the crane is barricaded to restrict the entry of
employees.

A signal person must be provided if the operator's view is obstructed, if site specific safety concerns require it,
or if the operator determines that it is necessary while lifting a load. A signal person must be provided for
the following situations:

• The point of operation is not in full view of the operator,

• The view is obstructed when the equipment is traveling, or

• The operator or the person handling the load determines it is necessary due to site specific concerns.

Signals to the operator shall be in accordance with the standard hand signals. Specific requirements include:

• Each movement of equipment shall be proceeded by distinctive signals clearly discernible to all
employees endangered by the movement and clearly distinguishable by the operator of the
equipment controlled, and a signal which is not understood clearly by the operator of equipment
shall be acted upon by him or her as though it were a stop signal.

• An employee shall not cause a signal to be given for the movement of equipment unless he or she has
ensured that he or she and all employees within the area for which he or she is responsible are not
endangered by the movement.

• Only a designated employee shall cause a signal to be given for the movement of equipment, but
employees may cause a stop signal to be given and this signal shall be obeyed promptly and without
question.

• An employee designated to direct the movement of equipment shall not be otherwise occupied while
the equipment is in motion and he or she shall be prepared to signal to stop during the motion.

• A signaling device that functions unreliably or in a way that might constitute a hazard to an
employee shall be removed from service immediately.

• Signals shall be discernible or audible at all times.

• Some special operations may require addition to or modification of the basic signals.

• For all such cases, these special signals shall be agreed upon and thoroughly understood by both the
person giving the signals and the operator and shall not be in conflict with the standard signals.
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Rigging
Rigging operations will be conducted in compliance with the LRI SOPs #27-Construction Cranes, #29-Cranes,
#30 Crawler and Truck Cranes, and #31 Critical Lift Plan. All rigging work shall be assembled, used,
maintained and dismantled under the direct supervision of a competent and qualified employees trained in
safe rigging practices.

The safe working-load on ropes, chains, slings and fittings shall not exceed the safe working-load limit (WLL)
recommended by the manufacturer. Rigging must be legibly conspicuously marked with the manufacturer's
identification, product identifier and the WLL or sufficient information to readily determine the WLL. If it is
not practicable to mark the rigging the maximum load rating of the rigging must be available to the
employees at the work site.

All LRI rigging and rigging equipment to be used during a work shift is to be inspected thoroughly prior
to each period of continuous use during the shift to ensure the rigging is functional and safe by a competent
person. All deteriorated or defective equipment will be immediately removed from service if it doesn’t meet
the below inspection requirements or rejection criteria.

Slings

• A wire rope sling with a swaged or poured socket or a pressed fitting must be permanently identified
with its working load limit, the angle upon which the WLL is based and the name or mark of the
sling manufacturer.

• An alloy steel chain sling must be permanently identified with the size, the manufacturer's grade and
the WLL, the length and number of legs, and the name or mark of the sling manufacturer.

• Synthetic fiber web slings must be permanently identified with the manufacturer's name or mark,
manufacturer's code or stock number, working load limits for the types of hitches permitted, and
type of synthetic web material or be removed from service if any of these requirements are not met.

• A sling shall be permanently removed from service if it is damaged or worn.

• All slings are to be clearly labeled to indicate the slings maximum load or the slings maximum load is
made readily available to employees.

• A sling must be stored to prevent damage when not in use.

• When a sling is applied to a sharp edge of a load, the edge or the sling must be protected to prevent
damage to the sling

Hooks

• A worn or damaged hook must be permanently removed from service and LAND shall not require or
permit an employee to use a hook that is worn, damaged, deformed, cracked or otherwise defective
or where the throat opening has been increased or the tip has been bent more than 10% out of plane
from the hook body, or any dimension of the hook has been decreased by 10% or any damage
exceeds any criteria specified by the manufacturer.

• All hooks shall be clearly labeled with the maximum load of hook in a location where an employee
using the hook can easily see the rating or the hooks maximum load is made readily available to
employees.

• A hook will have a safety latch, mousing or shackle if the hook could cause injury if it is dislodged
while in use.

All devices shall be visually inspected prior to use and removed from service for any of the following
conditions:

o Nylon slings with:
 Abnormal wear.
 Torn stitching.
 Broken or cut fibers.
 Discoloration or deterioration.
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o Wire rope slings with:
 Kinking, crushing, bird caging, or other distortions.
 Evidence of heat damage.
 Cracks, deformation, or worn end attachments.
 Hooks opened more than 10% at the throat.
 Hooks twisted sideways more than 10 degrees from the plane of the unbent hook.

o Alloy steel chain slings with:
 Cracked, bent, or elongated links or components.
 Cracked hooks.
 Shackles, eye bolts, turnbuckles, or other components that are damaged or

deformed.

Electrical
Electricity may pose a particular hazard to site workers. Only a licensed electrician will wire and connect
permanent and semi-permanent power sources. In addition, a licensed electrician will wire and connect
portable generators that are trailer mounted and larger. Other sources of electricity such as small portable
generators (i.e. pull cord generators) used to power extension cords can be used by field crews following
the general safe work practices regarding electrical hazards and controls as stated in Section – 12 of this
HASP.

Hazardous Energies
If there is a need to inspect, maintain, or repair any tools or equipment where hazardous energies such as
chemical, electrical, hydraulic, mechanical, pneumatic, and thermal, a Lockout/Tagout Procedure must
be followed. This is the primary control measure for working with hazardous energies. See Section 13 –
General Safe Work Practices and Communications for more information regarding hazardous energy and
controls.

Hot Work
If necessary, LRI will cut or weld steel sheet piles and bracing to appropriate sizes or interlocks may need
to be cut to facilitate threading. Sheet piles may also be cut or welded to control drawdown or for layout
control. The following control measures will be employed for all welding, cutting, and hot work
operations. This type of work will be conducted in accordance with LRI’s policy on Hot Work. A Hot
Work Permit will be filled out prior to any hot work activities and a fire extinguisher will be placed
within the vicinity of the work area. Any welding related to bracing steel (interior/exterior) or as
structural support will be performed by a certified welder. Temporary welding other than structural can
be performed by a welder without a certification. See Section 13 - General Safe Work Practices and
Communications for more information regarding electrical Hot Work.

Compressed Air
Compressed air should be used with extreme caution in order to prevent personal injury. When using a
compressed air source, it is important to follow the manufacturer’s instructions to avoid injuring someone
or damaging the compressor. Allow only trained, authorized personnel to operate the compressor. Along
with training, other safety measures include: proper maintenance of equipment and personal protective
equipment.

Follow manufactures recommended operating instructions, every compressor is not the same. Maintain
adequate ventilation. Gas and Diesel-powered generators emit carbon monoxide (CO). Never operate a
fuel-powered compressor in an enclosed building without proper ventilation. Turn the compressor off to
refuel. Gasoline and its vapors may ignite if they come into contact with hot components or an electrical
spark, store fuel in a properly designed container in a secure location. Operators shall perform a pre-
operational check of all air hoses, couplings, and connections to determine if leakage or other damage
exists. Tag unsafe equipment and take out of service immediately. Decompress air from the compressor
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prior to removing any caps or air equipment attachments such as jackhammers, drills, etc. Keep oil and
flammable material clear of air fittings and joints. Make sure connections are secure to avoid a hose
coming loose during use. Use mechanics wire or pins to secure hose connections.

Materials Handling
The most common type of accident that occurs in material handling operations is the “caught between”
situation when a load is being handled and a finger or entire body gets caught between two objects. Extreme
care must be taken when loading and unloading material. Wear steel toed boots and use appropriate work
gloves. Also, proper lifting technique must be employed, and mechanical means must be used to lift objects
whenever possible.

Vehicle Traffic
All off-site vehicle traffic will utilize the construction entrance(s) to enter the Site. It is critical that vehicle and
pedestrian traffic are given the right of way when turning into and out of the Site onto public roadways.

All construction materials, supplies, and equipment delivered will be scheduled and coordinated with Site
Supervisor prior to their arrival. Road signs cautioning drivers and pedestrians of project work will be placed
along roadside up and down from controlled site entrance(s) as needed. Flaggers and other appropriate
traffic controls measures will be utilized to help direct deliveries into the site and provide safe traffic flow on
public roadways as needed. Flaggers will wear high visibility clothing with a fluorescent background and
made of reflective material class 2 or 3.

There is a prescribed traffic plan and route that trucks coming and leaving the site will follow in addition to
an on-site traffic plan that is presented in the site-specific Construction Work Plan. These plans and routes
will be maintained throughout the project. As always, vehicle and pedestrian traffic will be given the right-of-
way.

HAZCOM
In 2012, OSHA revised the Hazard Communication Standard (HCS) to align with the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS). As a result, LRI’s SOP #50 -
Hazard Communication Program (HCP) has been revised to comply with the requirements of the OSHA
HCS 2012.

This program is applicable to all LRI employees and their subcontractors who may be exposed to
hazardous chemical substances. When work is performed on a non-owned or operated site, the operator’s
program shall take precedence, however, this HCP covers LRI employees and their subcontractors and
shall be used on owned premises, or when an operator’s program doesn’t exist or is less stringent.

The major elements of this written program are as follows:

• List of Hazardous Chemicals shall be maintained for hazardous chemicals on the job site.

• Safety Data Sheets (SDS) must be obtained for each required chemical and maintained at the
project site.

• Establish methods to be used to inform employees of the hazards of non-routine tasks

• Establish methods to be used to inform Multi-Employer Job Sites and/or Multi Work Site

• The use and care of labels and other forms of warning

• Provided employees with effective information and training on hazardous chemicals in their
work area at the time of their initial assignment and whenever a new physical or health hazard
the employees have not previously been trained about is introduced into their work area.

Asbestos
LRI employees shall not work or otherwise handle known asbestos containing material. All asbestos
abatement work shall be awarded to qualified asbestos abatement contractors. Client owned and/or
operated equipment and facilities, where surfacing material or insulation is present and is suspect to be
ACM will be samples and abated in accordance with federal, state, and local regulations by properly
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licenses/certified firms and employees as necessary.

Silica
Silica is the second most common mineral on earth and makes up nearly all of what we call “sand” and
“rock.” Silica exists in many forms—one of these, “crystalline” silica (including quartz), is the most
abundant and poses the greatest concern for human health.

Silica is a primary component of many common construction materials, and silica-containing dust can be
generated during many construction activities, including:

• Grout and concrete mixing operations

• Jackhammering, chipping, or drilling rock or concrete

• Cutting or grinding asphalt, concrete, brick or tiles

• Loading, hauling, and dumping gravel

A combination of employee training, control measures (elimination, substitution, engineering,
administrative, and PPE) will be required to protect employees from silica dust. Best practice methods to
achieve this goal are identified in the LRI policy #93 Silica Exposure Control and Section 11.0 Odor and
Dust Control of this HASP.

Confined Space
When work is performed on a site where a Confined Space Program already exists, that programs
requirements shall take precedence. The LRI Confined Space Program will be utilized on sites when a
Confined Space Program doesn’t exist or is less stringent.

A confined space is defined as:

• A space that is large enough and so configured that an employee can bodily enter and perform
assigned work;

• Has limited or restricted means for entry or exit (for example, tanks, vessels, coolers, storage bins,
hoppers, vaults, and pits are spaces that may have limited means of entry); and

• Is not designed for continuous occupancy.

Only trained employees will enter and provide support for Confined Space Entry. Prior to entry of a confined
space, it will be determined if it is a Permit or Non-Permit required entry. Based on this assessment, entry
will be made accordingly to the LRI Confined Space Policy.

Noise
Exposure to noise over the OSHA Action Level can cause temporary impairment of hearing; prolonged and
repeated exposure can cause permanent damage to hearing. The risk and severity of hearing loss increases
with the intensity and duration of exposure to noise. In addition to damaging hearing, noise can impair voice
communication, thereby increasing the risk of accidents on site.

Control: All personnel must wear hearing protection, with a Noise Reduction Rating (NRR) of at least 29,
when noise levels meet or exceed 85 dBA. When it is difficult to hear a co-worker at normal conversation
distance, the noise level is approaching or exceeding 85 dBA, and hearing protection is necessary. All site
personnel who may be exposed to noise must also receive baseline and annual audiograms and training as to
the causes and prevention of hearing loss.

Whenever possible, equipment that does not generate excessive noise levels will be selected for this project. If
the use of noisy equipment is unavoidable, increased distance will be used to minimize worker exposure to
noise, if feasible. There is not any anticipated noise producing activities that would lead to exceedance of 85
dBA on this project.
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Ergonomic Stress
Due to the type of work involved in many construction activities, health hazards involve repetitive motion
disorders, lifting, and other ergonomic stress. Operation of heavy equipment, power actuated, and pneumatic
hand tools can result in muscle fatigue, strain, and vibration syndrome.

General Site Control Measures
In general, the following control measures will be used in addition to specific control measures (as identified
in each of the previous construction hazards) to help eliminate and reduce the risk of fatality or injury.

• Prior to initiating any construction activity, the operation will be explained to all personnel by the
PM and/or SSO and the JSA reviewed. Hazards will be identified and protective measures will
be explained.

• If necessary, training will be provided and/or confirmation of specific training requirements has
been met prior to initiating work.

• All applicable health and safety documentation (i.e. Hot Work Permit, Excavation Checklists,
Confined Space Permits, Heavy Equipment Inspections, etc.) will be filled out and utilized during
the work.

• Appropriate PPE will be provided. Inspection of PPE will be performed and PPE replaced if
necessary.

• Heavy Equipment will be inspected and in proper working condition. Personnel shall receive
training to address the equipment, its operations, and care.

• Personnel should be scheduled in a manner to reduce the likelihood of performing repetitive
tasks for prolonged periods. Mechanical assistance should be provided for large lifting tasks.

• Hearing protection is required for use when exposed to noise levels exceeding 85 dBA, or a level
which commonly results in difficult conversation.

• A ground spotter will be used for any type of wheeled vehicle backing operation.

• A dedicated spotter will be used while working around aboveground and underground utilities.

• Cell phone usage will not be allowed whiling performing work activities or walking across the
project site.

4.5 Chemical Hazards
The chemical hazards associated with site operations are related to inhalation, ingestion, and skin exposure to
site contaminants of concern (COC). Site COCs may include volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), and inorganic compounds (i.e.
metals). The site’s COCs have impacted soils and groundwater. Airborne concentrations of COCs during
certain site tasks may be significant, and will require work zone air monitoring of potentially toxic
atmospheres during such operations. Air monitoring for site tasks are outlined in Section 10.

The potential for dermal contact with contaminated soils and water during construction activities is moderate
to high. To control dermal exposure if direct contact with contaminated soils and water is possible, a
minimum of Modified Level D protection will be required.

The potential for inhalation of site COCs during work activities is low to moderate. If the results of work zone



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 35 of 85

air monitoring indicate the presence of organic vapors or metals in a concentration causing concern, personnel
will upgrade to Level C protection.

Each level of personal protection is described in Section 9 - Personal Protective Equipment. Control
procedures for environmental and general hazards are discussed in Section 13 - General Safety Practices.

The International Chemical Safety Cards for the site COCs are provided in Attachment C. Safety Data Sheets
(SDS) for any other material that is brought on site by LRI will be kept on site and maintained in a separate
binder in the site trailer. This binder will be available for review by anyone on site.

LRI employees shall not handle or disturb known asbestos containing material. All asbestos abatement work
shall be awarded to a New York State Department of Labor (NYSDOL) licensed asbestos abatement
contractors and conducted in accordance with New York State Industrial Code Rule 56, U.S. Environmental
Protection Agency (USEPA) National Emission Standards for asbestos, and all other applicable federal, state
and local regulations.

Silica is a primary component of many common construction materials, and silica-containing dust can be
generated during many construction activities, including:

• Grout and concrete mixing operations

• Jackhammering, chipping, or drilling rock or concrete

• Cutting or grinding asphalt, concrete, brick or tiles

• Road construction

• Loading, hauling, and dumping gravel

• Abrasive blasting (e.g., of concrete structures)

A combination of employee training, control measures (elimination, substitution, engineering,
administrative, and PPE) will be required to protect employees from silica dust. Best practice methods to
achieve this goal are identified in the LRI policy Silica.

4.6 Biological Hazards

Poisonous Plants
If personnel come in contact with poison ivy, the individual should immediately wash the affected area
with Ivy Cleaner provided in the first aid kit. If a rash develops, it should be treated at a medical facility
as soon as possible.

Poison Sumac Poison Ivy

Summer Spring Fall

Rule of Thumb for Poison Ivy…”Leaves of Three Let it Be”
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Bees, Wasps, and Hornets
Stinging insects present a special hazard on construction sites due to the danger of allergic
reactions in some people. It is highly recommended to inform Site Supervisor and Site Safety
Officer about severe allergic reactions and how to provide detailed instructions on how to
provide care prior to a sting event.

Below are some guidelines for managing stinging insects.

• Use good sanitation practices outdoors - Yellow jackets and other hornets are attracted to food
and food odors. Therefore, all trash containers need tight-fitting lids or spring-loaded doors.
Empty trash frequently, especially during warm months. Wash dumpsters on a regular basis to
eliminate spilled food and liquids. Limit food consumption outdoors. Clean up and dispose of
trash promptly after outdoor events where food was served.

• Seal off openings in outside walls, fences, pipes, etc. to prevent wasps from building nests inside
cavities such as hollow fence posts, PVC pipes, meter boxes and wall voids. Do not seal the
entrance to an active nest until the colony is destroyed.

• Keep people away from nest

• Find the Nest - Nests can be found in the ground (often under shrubs, logs or rock piles), in
hollow trees, among branches of trees or shrubs, under eaves, in hollow fencing,, meter boxes,
and in wall voids of buildings. Look for wasps entering and exiting from one of these locations.
Ground nests often have bare earth around the entrance. Nests located where they can be
avoided do not need to be treated. Yellow jackets and hornet colonies are killed by freezing
temperatures in fall and winter and their nests are not reused the following season.

• Remove or Treat Nests if they are located in areas where disturbance is inevitable or where there
is a persistent problem.

Above-ground nests: Treat at night when the entire colony is in the nest. Use an aerosol
product (foaming formulations designed to apply a 10-15' long spray are effective).
Approach the nest close enough to spray directly into and around the edges of the
entrance hole.

Ground Nests: Wear protective clothing and veil to avoid stings. During the day, mark
main entrance then check for and mark any additional entrances located within 40-50' of
the main entrance. After dark, use a 1/2-second blast of aerosol spray (such as 0.3-0.5%
pyrethrin) to kill guard wasps at secondary entrance, stuff hole with paper, cover with
soil.

*Do not use gasoline or fuel oil for treatment.

Consider these first aid steps if stung

• Remove the stinger as quickly as possible. Bees will leave behind a stinger however wasps and
hornets will not.

• Watch for signs of severe allergic reaction such as swelling, redness, itching, hives, shortness of
breath, dizziness. If these systems are evident, an anaphylaxis reaction is occurring, and
immediate medical treatment is needed. Call 911.

• Commonly the sting site will become red, slightly swollen, and itchy. Use an icepack to help
reduce swelling and topical calamine or antihistamine to calm itching.
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Mosquitoes
Summer is mosquito season. Here are a few measures to control exposure to mosquitoes and from
mosquito bites that can transmit mosquito-borne disease

• Avoid shaded areas where mosquitoes may be resting.

• Wear protective clothing such as long pants and long sleeve shirts when outdoors.

• Use insect repellents properly. DEET, Picaridin and Oil of Lemon-Eucalyptus are proven to be the
most effective. Use repellents only as directed on the label.

• Eliminate standing water on the site.
- Dispose of any tires. Tires can breed thousands of mosquitoes.
- Drill holes in the bottom of containers that are not intended to hold liquids
- Repair leaky outdoor faucets.
- Fill in or drain puddles and ruts on the site.
- Keep shrubbery and weeds trimmed
- Even the smallest of containers that can collect water can breed hundreds to thousands of
mosquitoes. (bottles, buckets, overturned garbage can lids, etc.)

Consider the same first aid treatments for bee and wasp stings for mosquito bites as well.

Snakes
On project sites, precautions against the possible presence of snakes should be taken when walking through
overgrown vegetation and when moving debris (i.e. lumber, scrap metal, etc.). If someone is bitten by a
snake, a conservative approach is safest. Keeping the victim quiet, lying or sitting, and reassuring them is all
that is required. Victim should be transported safely (no speeding) to the nearest medical facility.

For the reassurance of both the victim and the first aider, a snake bite is not nearly as dangerous as popular
mythology would suggest. In North America, death from snake bite to healthy adults is very rare. Many
bites, even from known poisonous snakes, do not result in a significant amount of venom being injected.
Even when significant envenom occurs, symptoms develop slowly over many hours and can be controlled
with appropriate treatment.

Field treatments advised against ice, cutting and suction around the wound, and tourniquets. Studies
indicate that ice leads to increased tissue destruction. Cutting and sucking out the wound has shown to offer
some help if it is done with the correct technique and equipment and if the victim has received a large dose of
venom. In light of the damage that can be done, the risk of such a procedure is too high. It is best to transport
the person immediately to a medical facility.

Ticks
Routinely check for ticks after being outdoors. Remove ticks as soon as possible before they embed. To
minimize exposure, wear light-colored clothing so ticks can be detected. Tuck pants into boots or socks
and wear long sleeved shirts. Apply tick/insect repellent to clothing.

When a tick is found embedded, remove it by grasping it with a tweezers as close to the skin as possible and
gently pull it straight out. Do not twist or jerk the tick because the head may remain embedded. If this
occurs, the individual shall seek medical attention. Once the tick is removed, wash the bite area and your
hands with soap and water and apply an antiseptic to the bite. Save the tick in a jar aphysician may find this
information and the tick specimen helpful in diagnosis if an infection results.
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American Dog Tick Brown Dog Tick Lone Star Tick Blacklegged or Deer Tick

Small Mammals
Common small mammals that may be encountered on construction sites are squirrels, ground hogs,
raccoons, coyote, rabbits, and stray cat and dogs. If any of these animals are encountered do not corner
the animal, yell at it, or chase it. Slowly and carefully walk away while maintaining eye contact with the
animal. Make mental note of the animal’s physical condition. Report the encounter and the physical
condition of the animal to the Site Supervisor and Site Safety Officer. Notification of the presence of any
animal on site should be made to all who are working on site. If necessary, contact local animal control
authorities to have the animal removed. Never try to catch or remove any animal you encounter.

If you are bitten by any animal, seek immediate first aid.

• For minor wounds. If the bite barely breaks the skin and there is no danger of rabies, treat it as a
minor wound. Wash the wound thoroughly with soap and water. Apply an antibiotic cream to
prevent infection and cover the bite with a clean bandage.

• For deep wounds. If the animal bite creates a deep puncture of the skin or the skin is badly torn
and bleeding, apply pressure with a clean, dry cloth to stop the bleeding and see your doctor.

• For infection. If you notice signs of infection, such as swelling, redness, increased pain or oozing,
see your doctor immediately.

For suspected rabies. If you suspect the bite was caused by an animal that might carry rabies —
including any wild or domestic animal of unknown immunization status — see your doctor
immediately.

4.7 Environmental Hazards

4.7.1 Heat Stress

The Site Supervisor and Site Safety Officer shall visually monitor personnel to note for signs of heat stress

when work place temperatures are 80oF or above. Field personnel will also be instructed to observe for
symptoms of heat stress and methods on how to control it. One or more of the following control measures
can be used to help control heat stress:

• Provide adequate liquids to replace lost body fluids. Personnel must replace water and salt lost
from sweating. Personnel must be encouraged to drink more than the amount required to satisfy
thirst. Thirst satisfaction is not an accurate indicator of adequate salt and fluid replacement.

• Replacement fluids can be commercial mixes such as Gatorade. Avoid drinks with large amounts
of sugar or caffeine.

• Cooling devices such as vortex tubes or cooling vests can be worn beneath protective garments.



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 39 of 85

• Establish a work regime that will provide adequate rest periods for cooling down. Typically, a
work/rest schedule of 1-hour cycles call for a rest period of 15-minutes for every hour. This rest
period may increase based on the temperature, humidity, type of work being performed, and the
type of PPE being used by employees.

• Breaks are to be taken in a cool rest area (77oF is best).

• Personnel shall remove impermeable protective garments during rest periods.

• Personnel shall not be assigned other tasks during rest periods.

• Personnel shall be informed of the importance of adequate rest, acclimation, and proper diet in
the prevention of heat stress.

• Allow employees to self-regulate their heat stress. If an employee suspects that he or she is
beginning to experience heat stress, they shall be allowed to stop work and rest in a cool area.
This is especially important when an employee is not acclimated to a hot work environment.

One of the following heat stress monitoring procedures will be used when the workplace temperature is 80oF
or above.

• Heart rate (HR) shall be measured by the pulse for 30 seconds as early as possible in the resting
period. The HR at the beginning of the rest period should not exceed 110 beats/minute. If the
HR is higher, the next work period should be shortened by 10 minutes (or 33 percent), while the
length of rest period stays the same. The length of the initial work period will be determined by
using the table below.

Table 4-1

Suggested Frequency of Physiological Monitoring for Fit and Acclimatized Workersa

Adjusted
Temperature b

For workers with normal work
clothes c, conduct monitoring…

For workers wearing impermeable
protective clothing conduct
monitoring…

90°F or above After each 45 minutes of work After each 15 minutes of work
87.5°-90°F After each 60 minutes of work After each 30 minutes of work
82.5°-87.5°F After each 90 minutes of work After each 60 minutes of work
77.5°-82.5°F After each 120 minutes of work After each 90 minutes of work
72.5°-77.5°F After each 150 minutes of work After each 120 minutes of work
Notes:

a. For work levels of 250 kilocalories/hour.
b. Calculate the adjusted air temperature (ta adj) by using this equation: ta adj oF =ta oF + (13 x %
sunshine). Measure air temperature (ta) with a standard mercury5in5 glass thermometer, with the
bulb shielded from radiant heat. Estimate percent sunshine by judging what percent time the sun
is not covered by clouds that are thick enough to produce a shadow. (100 percent sunshine = no
cloud cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.)
c. A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves
and pants.

• Body temperature shall be measured orally with a clinical thermometer as early as possible in the

resting period. Oral Temperature (OT) at the beginning of the rest period should not exceed 99oF.
If it does, the next work period should be shortened by 10 minutes (or 33 percent), while the

length of the rest period stays the same. However, if the oral temperature exceeds 99.7oF at the
beginning of the next rest period, the following work cycle shall be further shortened by 33
percent. OT should be measured at the end of the rest period to make sure that it has dropped

below 99oF. At no time shall work begin with the oral temperature above 99oF.
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Table 4-2 below provides the heat index for various temperatures at various relative humidity. It is important
to note that this heat index is based on employees wearing standard work clothing. Employees wearing Tyvek
coveralls and/or other protective equipment that reduces the body’s ability to control temperature will
increase heat stress and how hot employees feel while working.

Table 4-2

HEAT INDEX oF (oC)
The heat index is an accurate measure of how hot it really feels when the effects of humidity

are added to high temperature.

RELATIVE HUMIDITY (%)
Temp. 40 45 50 55 60 65 70 75 80 85 90 95 100

110
(47)

136
(58)

108
(43)

130
(54)

137
(58)

106
(41)

124
(51)

130
(54)

137
(58)

104
(40)

119
(48)

124
(51)

131
(55)

137
(58)

102
(39)

114
(46)

119
(48)

124
(51)

130
(54)

137
(58)

100
(38)

109
(43)

114
(46)

118
(48)

124
(51)

129
(54)

136
(58)

98
(37)

105
(41)

109
(43)

113
(45)

117
(47)

123
(51)

128
(53)

134
(57)

96
(36)

101
(38)

104
(40)

108
(42)

112
(44)

116
(47)

121
(49)

126
(52)

132
(56)

94
(34)

97
(36)

100
(38)

103
(39)

106
(41)

110
(43)

114
(46)

119
(48)

124
(51)

129
(54)

135
(57)

92
(33)

94
(34)

96
(36)

99
(37)

101
(38)

105
(41)

108
(42)

112
(44)

116
(47)

121
(49)

126
(52)

131
(55)

90
(32)

91
(33)

93
(34)

95
(35)

97
(36)

100
(38)

103
(39)

106
(41)

109
(43)

113
(45)

117
(47)

122
(50)

127
(53)

132
(56)

88
(31)

88
(31)

89
(32)

91
(33)

93
(34)

95
(35)

98
(37)

100
(38)

103
(39)

106
(41)

110
(43)

113
(45)

117
(47)

121
(49)

86
(30)

85
(29)

87
(31)

88
(31)

89
(32)

91
(33)

93
(34)

95
(35)

97
(36)

100
(38)

102
(39)

105
(41)

108
(42)

112
(44)

84
(29)

83
(28)

84
(29)

85
(29)

86
(30)

88
(31)

89
(32)

90
(32)

92
(33)

94
(34)

96
(36)

98
(37)

100
(38)

103
(39)

82
(28)

81
(27)

82
(28)

83
(28)

84
(29)

84
(29)

85
(29)

86
(30)

88
(31)

89
(32)

90
(32)

91
(33)

93
(34)

95
(35)

80
(27)

80
(27)

80
(27)

81
(27)

81
(27)

82
(28)

82
(28)

83
(28)

84
(29)

84
(29)

85
(29)

86
(30)

86
(30)

87
(31)
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Category Heat Index Possible heat disorders for people in high risk groups

Extreme
Danger

130oF or higher
(54oC or higher)

Heat stroke or sunstroke likely.

Danger 105 - 129oF
(41 - 54oC)

Sunstroke, muscle cramps, and/or heat exhaustion likely. Heatstroke
possible with prolonged exposure and/or physical activity.

Extreme
Caution

90 - 105oF
(32 - 41oC)

Sunstroke, muscle cramps, and/or heat exhaustion possible with
prolonged exposure and/or physical activity.

Caution 80 - 90oF
(27 - 32oC)

Fatigue possible with prolonged exposure and/or physical activity.

4.7.2 Cold Stress
If field activities occur during a period when temperatures average below freezing, the following
guidelines will be followed.

Persons working outdoors in temperatures at or below freezing may be subject to frostbite. Extreme cold for a
short time may cause severe injury to the surface of the body, or result in profound generalized cooling of the
body core, resulting in coma and death. Areas of the body which have high surface area-to-volume ratio such
as fingers, toes, and ears are the most susceptible.

Two factors influence the development of a cold injury; ambient temperature and the velocity of the wind.
Wind chill is used to describe the chilling effect of moving air in combination with low temperature. For

instance, 10oF with a 15-mile per hour (mph) wind is equivalent to chilling still air to -7oF. Refer to Table 4-3
Windchill Index.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases to 10
mph. Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when
chemical-protective equipment is removed if the clothing underneath is perspiration-soaked.

Local injury resulting from cold is included in the generic term frostbite. There are several degrees of
damage. Frostbite of the extremities can be categorized into:

• Frost nip or incipient frostbite: Characterized by sudden blanching or whitening of skin.

• Superficial frostbite: Skin has a waxy or white appearance and is firm to the touch, but tissue
beneath is resilient.

• Deep frostbite: Tissue is cold, pale, and solid; extremely serious injury.

Prevention of frostbite is vital. Keep the extremities warm. Wear insulated clothing as part of one's protective
gear during extremely cold conditions. Check for symptoms of frostbite at every break. The onset is painless
and gradual--you may never know you have been injured until it is too late.
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Table 4-3

Source: National Weather Service Forecast Office, 2001.

To administer first aid for frostbite, bring the victim indoors and rewarm the areas quickly in water between
39oC and 41oC (102oF to 105oF). Give a warm drink--not coffee, tea, or alcohol. The victim should not smoke.
Keep the frozen parts in warm water or covered with warm clothes for 30 minutes, even though the tissue
will be very painful as it thaws. Then elevate the injured area and protect it from injury. Do not allow blisters
to be broken. Use sterile, soft, dry material to cover the injured areas. Keep victim warm and get immediate
medical care.

After thawing, the victim should try to move the injured areas a little, but no more than can be done alone
(without help).

• Do not rub the frostbitten part (this may cause gangrene).

• Do not use ice, snow, gasoline, or anything cold on frostbite.

• Do not use heat lamps or hot water bottles to rewarm the frostbitten area.

• Do not place the body part near a hot stove.

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature. Its symptoms are
usually exhibited in five stages: 1) shivering; 2) apathy, listlessness, sleepiness, and (sometimes) rapid cooling
of the body to less than 95oF; 3) unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 4)
freezing of the extremities; and, finally, 5) death.
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Effects arising from cold exposure will be minimized by workers utilizing insulated clothing when the
equivalent chill temperature is less than 30oF as defined and presented in the ACGIH booklet in Table 5.
Furthermore, field activities will generally be curtailed or halted if the equivalent chill temperature is below -

18°F. The ultimate responsibility for delaying work at a site due to inclement weather rests with the Site
Supervisor.

4.7.3 Severe Weather
You should know what actions to take to protect yourself against severe weather. Site evacuation
procedures are discussed in Section13.3

• High Winds - High winds are known to cause damage, depending upon their strength. LRI
considers winds 25 mph and greater to be high winds. Due to the use of specialized heavy
equipment (i.e. ABI and MOVAX) and lifting steel sheeting, high winds can become a significant
concern. If sheet piling is being performed and winds are persistent at 25 mph and greater, sheet
piling will be suspended until wind speeds are less than 25 mph. Other site work can continue if
the Site Supervisor determines wind speeds do not compromise the safe implementation of such
work tasks.

• Lightning and Thunder– Lighting is also another significant concern on a construction site due to
the use of heavy equipment and individuals performing work outside. All outdoor work will be
temporarily suspended during thunder and lighting. At the first sign of thunder or lightning,
work will be suspended for 30 minutes. If no other thunder or lightning is detected within that 30
minutes, work can resume. Everyone must seek shelter indoors in a permanent substantial
building where pluming or electrical is grounded or in a fully enclosed vehicle.

• Hail - Severe thunderstorms can produce destructive hail. "Large Hail" is hail that is larger than
3/4 inch in diameter. If you are outdoors, seek shelter immediately. If you can't find something
to protect your entire body, at least find something to protect your head. Stay out of culverts and
lowland areas that might fill suddenly with water. Trees are a last resort. It is common during
severe storms for trees to lose branches. Also, large isolated trees attract lightning. If you are
indoors stay inside until the hail stops. Stay away from skylights and windows, especially
windows that are being struck by hail. Do not go outside for any reason. Large hail can cause
serious or even fatal injuries. Avoid using phones and electrical appliances during a severe storm
to avoid the danger of electrocution from lightning. If you are in an automobile stop driving. If
you can see a safe place close-by to drive to (like inside a garage or under a service station
awning), do so as soon as you can. Make sure you pull completely off the highway. Do not stop
under bridges or overpasses. Do NOT leave the vehicle until it stops hailing. Your car will furnish
reasonable protection. Stay away from car windows. Cover your eyes with something (like a
piece of clothing). If possible, get onto the floor face down, or lay down on the seat with your
back to the windows. Put very small children under you and cover their eyes.

• Tornados - A dangerous rotating column of air. Tornadoes come in many sizes but typically form
a visible condensation funnel whose narrowest end reaches the earth and surrounded by a cloud
of debris and dust. Tornadoes, despite being one of the most destructive weather phenomena are
generally short lived. In a home or building, move to a designated shelter, such as a basement or
storm cellar. If an underground shelter is not available, move to a small, interior room or hallway
on the lowest floor. Get under a sturdy piece of furniture. Stay away from windows. Get out of
automobiles. If no shelter is available, lie flat in a nearby ditch or depression away from power
lines and streambeds. DO NOT seek shelter under highway bridges or overpasses.
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• Floods - Flash flooding can frequently occur in slow-moving thunderstorms and are usually
caused by the heavy liquid precipitation that accompanies it. Flash floods are most common in
dense populated urban environments, where less plants and bodies of water are presented to
absorb and contain the extra water. Flash flooding can be hazardous to small infrastructure, such
as bridges, and weakly-constructed buildings. Automobiles parked within experiencing areas can
also be displaced. Soil erosion can occur as well, exposing risks of landslide phenomena. Like all
forms of flooding phenomenon, flash flooding can also spread and produce waterborne and
insect-borne diseases cause by microorganisms.

• Blizzard - Conditions within blizzards often include large quantities of blowing snow and strong
winds which may significantly reduce visibility. Reduced viability of personnel on foot may
result in extended exposure to the blizzard and increase the chance of becoming lost. The strong
winds associated with blizzards create wind chill that can result in frostbites and hypothermia.
The strong winds present in blizzards are capable of damaging plants and may cause power
outages, frozen pipes, and cut off fuel lines.

• Ice storm - Ice storms are caused by liquid precipitation which freezes upon cold surfaces and
leads to the gradual development of a thickening layer of ice. The accumulations of ice during the
storm can be extremely destructive. Trees and vegetation can be destroyed and in turn may bring
down power lines, causing the loss of heat and communication lines. Roofs of buildings and
automobiles may be severely damaged. Gas pipes can become frozen or even damaged causing
gas leaks. Visibility can be reduced dramatically. The aftermath of an ice storm may result in
severe flooding due to sudden thawing, with large quantities of displaced water, especially near
lakes, rivers, and bodies of water.

4.7.4 Noise

Exposure to noise over the OSHA action level can cause temporary impairment of hearing; prolonged and
repeated exposure can cause permanent damage to hearing. The risk and severity of hearing loss increases
with the intensity and duration of exposure to noise. In addition to damaging hearing, noise can impair voice
communication, thereby increasing the risk of accidents on site.

Control: When noise levels are equal to or greater than 85 dBA personnel must wear hearing protection, with
a Noise Reduction Rating (NRR) of at least 29 for an 8 hour exposure. When it is difficult to hear a co-worker
at normal conversation distance, the noise level is approaching or exceeding 85 dBA, and hearing protection is
necessary. All site personnel who may be exposed to noise must also receive baseline and annual audiograms
and training as to the causes and prevention of hearing loss.

Whenever possible, equipment that does not generate excessive noise levels will be selected for this project. If
the use of noisy equipment is unavoidable, barriers or increased distance will be used to minimize worker
exposure to noise, if feasible.

4.7.5 Low Light Conditions

During times of low light conditions (i.e. dusk, night, overcast/cloudy) a minimum of an ANSI/ISEA 107
Performance Class 2 high visibility vest or other appropriate clothing/gear for the environmental conditions
will be worn. In addition, clear safety glasses shall be worn instead of shaded safety glasses. If work is being
performed within a road right-of-way during low light conditions an upgrade to ANSI/ISEA 107
Performance Class 3 high visibility vest or other appropriate clothing/gear for the environmental conditions
may be recommended.
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Additional measures, such as a light plant(s) can be utilized during low light conditions to provide
illumination for work activities. Light plants will be set up, operated, and maintained according to
manufactures instructions. LRI will orientate light plant lamps in a manner to prevent shinning at houses and
into traffic and to the best of its ability prevent light pollution to the surrounding community.
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Section 5 - Hazard Assessment

5.1 Site Contaminants

The following chemical information is presented to identify the types of contaminants that have been
identified at the Site. Detailed information on these materials was obtained from:

•• Title 29, Part 1910 of the Code of Federal Regulations (29 CFR 1910), Occupational Safety and
Health Standards (29 CFR 1910.1000, Tables Z-1, Z-2, and Z-3)

•• International Chemical Safety Card; (Attachment C)

•• NIOSH Pocket Guide to Chemical Hazards - 2007.

It is not anticipated that site contaminants will be encountered due to surficial activities to be performed;
however, the following is a list of site contaminants that could be found on-site.

Volatile Organic Compounds (VOCs)

•• Benzene

•• Ethylbenzene

•• Toluene

•• Xylene

•• Isopropylbenzene

Semi-Volatile Organic Compounds (SVOCs)

•• Coal Tar Pitch

•• PAHs (polyaromatic hydrocarbons) (i.e. naphthalene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo (a) anthracene, benzo (g,h,i) perylene, benzo (k) flouranthene)

Polychlorinated Biphenyls (PCBs)

Metals

•• Arsenic

•• Barium

•• Lead

•• Cyanide (elemental)

•• Hydrogen Cyanide (acidified cyanide)

Total and Respirable Dust

Information such as the chemical's characteristics, health hazards, protection, exposure limits, and first
aid procedures have been provided in Attachment C. Exposure limits for the chemicals of potential
concern have been identified from the OSHA Annotated Z-1, Z-2, and Z-3 Tables and are presented in
Table 5-1 below.

Table 5-1
Exposure Limits

Compound
OSHA PEL

TWA*
OSHA Action

Level TWA
OSHA STEL

Ionization
Potential

Benzene 1 ppm 0.5 ppm 5 ppm 9.24 eV

Ethylbenzene 100 ppm NA NA 8.76 eV

Toluene 200 ppm NA
300 ppm

(Ceiling Limit)
8.82 eV
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Compound
OSHA PEL

TWA*
OSHA Action

Level TWA
OSHA STEL

Ionization
Potential

Xylene 100 ppm NA NA 8.56 eV

Isoproprylbenzene
50 ppm or

245 mg/m3
NA NA NA

Coal Tar Pitch 0.2 mg/ m3 NA NA NA

Naphthalene
10 ppm or
50 mg/m3

NA NA 8.14 eV

Benzo (a) pyrene NA* NA NA NA

Benzo (b) fluoranthene NA* NA NA NA

Benzo (a) anthracene NA* NA NA NA

Benzo (g,h,i) perylene NA NA NA NA

Benzo (k) flouranthene NA NA NA NA

PCB (54% chlorine) 0.5 mg/m3 NA NA NA

Arsenic 0.010 mg/m3 0.005 mg/m3 NA NA

Barium NA* NA NA NA

Lead 0.050 mg/m3 0.003 mg/m3 NA NA

Hydrogen Cyanide
(acidified elemental
cyanide)

11 mg/ m3 NA NA NA

Total Dust 15 mg/m3 NA NA NA

Silica
0.050 mg/m3

(resp)
0.025 mg/m3 NA NA

Asbestos If asbestos is suspect, do not handle and contact site supervisor

NA - No OSHA exposure limits established; however, ACGIH recommends “exposure by all
routes should be carefully controlled to levels as low as possible.”

STEL - Short-Term Exposure Limit
PEL - Permissible Exposure Limit
NA - Not Applicable
ppm - Parts per million

mmg/m3 - Milligrams per cubic meter
eeeV Electron volts
T TWA- 8-hour Time Weighted Average

Note: Chemicals that do not list an ionization potential or have an ionization potential above 10.6 eV may
not be detected by photoionization detectors.

5.2 Degree of Hazard

On-site hazards include chemical, physical, biological and environmental hazards

5.2.1 Chemical Hazards

The contaminants of concern at the Site can affect the body if they are inhaled, come in contact with the eyes
or skin, or are ingested. These compounds may be released during excavation, loading, blending,
decontamination and sampling activities. The primary concern is for skin exposure to contaminated soils and
potential inhalation of vapors during these activities. Exposure to these substances by inhalation (in the
Breathing Zone (BZ)) at elevated levels approaching the OSHA PEL are considered low to moderate due to
the concentration levels found in surficial and subsurface soils.
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5.2.2 Physical Hazards

Primary physical hazards at the site are those associated with small tool and equipment operations, heavy
equipment operations, excavations, demolition, managing debris, handling and managing soils, working in,
over, or near a body of water, and utilities both overhead and underground. Hazards that could be
encountered during subsurface activities include underground and overhead utilities, falls and trips, injury
from lifting heavy objects, falling objects, eye injuries, head injuries, and pinched or crushed hands and feet.
Fire hazards may also be present due to the use of gasoline/diesel powered heavy equipment. LRI employees
shall not operate subcontractor equipment or handle subcontractor materials and tools, with the exception of
subcontractor sampling tools. Also see Section 4.3 Construction Hazards and Section 13 Safe Work Practices
for additional information.

Decontamination activities present the potential for slips and falls associated with wet surfaces and soft
unstable surfaces.

5.2.3 Biological and Environmental Hazards

Biological hazards such as, poisonous plants, bites from poisonous or disease-carrying animals and insects
(i.e., snakes, ticks), cannot always be avoided. Refer to Section 4.5 for precautions and emergency procedures.

Depending on seasonal weather conditions, there is potential for workers on-site to be affected by
environmental hazards such as heat stress or cold exposure. The Site Supervisor and Site Safety Officer will
monitor for heat stress or cold exposure in accordance with Section 4.6 of this HASP.
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Section 6 – Employee Training Requirements

6.1 Basic Training Required

Personnel who are required to work in areas where the potential for toxic exposure exists shall be medically
monitored, complete training, and have site experience conforming to the requirements of 29 CFR 1910.120(e).
In keeping with 29 CFR 1910.20, medical records and exposure records will be available to workers or his/her
designated representative upon request.

Training includes a 40-hour HAZWOPER course, an annual 8-hour refresher course which describes
procedures for working at hazardous waste sites, and an OSHA 10-hour Construction Training. The
procedures include a safety and health program, medical surveillance, decontamination, site characterization
and analysis, protective clothing and monitoring equipment, site control work documentation, emergency
response, engineering and administrative control to reduce exposure, and site safety evacuation procedures.

LRI’s subcontractors shall provide written documentation that these training/experience requirements have
been met prior to working on the site when exposure to site contaminants exists.

Training certificates will be maintained in an on-site binder. All personnel entering the exclusion zone will be
required to provide all up to date certificates to the Site Safety Officer.

6.2 Site Specific Training

Site-specific training will be conducted by the CIH and the Site Safety Officer for on-site personnel and
visitors to minimize exposure to potential of on-site hazards. Site-specific training will address the activities,
procedures, monitoring, and equipment for the field operations.

This training at a minimum will include the following:

1. Site description and history.
2. Project activities, including coordination with other contractors.
3. Hazard evaluation.
4. On-site safety responsibilities.
5. Site control, utility protections, and work zones (review site map with depictions).
6. Personnel training.
7. Medical monitoring.
8. Atmospheric monitoring.
9. Personal protection, clothing, and equipment.
10. Excavation Safety
11. Ladder Safety
12. Decontamination procedures.
13. Emergency procedures.
14. Review of product/chemical Safety Data Sheets (SDSs).
15. Safe work practices.
16. Other elements covered in this site-specific HASP.
15. Silica Awareness

This training will also allow field workers to clarify anything they do not understand and to reinforce their
responsibilities regarding safe operations. Training must include emergency preparedness, location of
assembly areas, proper entry and exit procedures for exclusion zone (EZ), warning systems, location of
emergency equipment, and route to the hospital.

LRI shall also hold safety training for those operations under its control. An initial safety training session (i.e.
review and signature acceptance of HASP) and daily briefings sessions (i.e. Daily Toolbox, JSA, and SOP
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review and signature acceptance) as appropriate will be conducted. Signed documentation will be filed on
site.

6.3 Safety Briefings

Project personnel will participate in daily safety briefings/meetings conducted by the Site Supervisor and Site
Safety Officer or on an as-needed basis to further assist site personnel in conducting their activities safely.
Briefings will be provided when new activities are to be conducted, changes in work practices must be
implemented due to new information made available, or if site or environmental conditions change. Briefings
will also be given to facilitate conformance with prescribed safety practices when performance deficiencies are
identified during routine daily activities or as a result of safety audits.

These safety briefings will be documented on a daily safety brief/meeting form. See Appendix B for a copy of
this form. Each person is required to sign and date the form. Active participation in these briefings are
encouraged to help the entire team think about the tasks and things that they have learned, seen or been
involved in the past. These daily tail gate safety forms will be maintained in the binder with the HASP.

6.4 Safety Audits

The PSM and/or Site Safety Officer will conduct safety audits of field operations and subcontractor
performance to review for compliance with health and safety policies and procedures. Health and safety
audit findings will be documented and corrective action taken.

6.5 First Aid and CPR

At least one individual on-site shall be trained and qualified to administer first aid and cardiopulmonary
resuscitation (CPR).

The PSM will identify the individuals possessing this training in order to ensure that emergency treatment is
available during every work shift from a person qualified in first aid and CPR. A copy of the individuals
training certificate will be maintained on site. These courses will be consistent with requirements of the
American Red Cross and/or American Heart Association. Emergency and first-aid equipment will be located
in appropriate locations on the Site.

6.6 Bloodborne Pathogens

General controls for bloodborne pathogen exposure has been established to ensure a safe and healthful
working environment and act as a performance standard for all employees. This applies to all employees who
have or may have the potential for occupational exposure to blood or other potentially infectious materials.

Employees with reasonable anticipated occupational exposure to bloodborne pathogens shall participate in
training before their initial assignment and within one year of any previous training. Bloodborne paothogens
is covered under LRI Policy 16. Training shall include:

• What bloodborne pathogens are; how to protect themselves from exposure

• Methods of warnings (signs, labels, etc.)

• The OSHA requirements of bloodborne pathogens

• Availability of the Hepatitis B vaccine that have occupational exposure at no
cost

Biohazard Label
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Section 7 – Summary of Medical Surveillance Program

All LRI personnel and subcontractors performing field work at the National Grid Access Driveway Excelsior
Springs Banquet Hall Site will be required to have passed a pre-assignment and periodic (i.e. annually)
medical examination that is consistent with 29 CFR 1910.120(f). Medical examinations shall be performed by
or under the supervision of a licensed physician, preferably one knowledgeable in occupational medicine. A
release for work will be confirmed by the Site Safety Officer before an employee can begin hazardous site
activities.

Additional medical testing may be required in consultation with the company physician if an over exposure
or accident occurs, or if other site conditions warrant further medical surveillance.

LRI and its’ subcontractors will maintain the medical records for their own employees, but shall also provide
the PSM with written documentation certifying that each employee at the site has met the requirements of the
Medical Surveillance Program. This documentation will be provided before the first day of work for each
employee assigned to the site. The pre-assignment and annual examinations are essentially the same in
content and are the examining physician's discretion but generally include:

•• An updated medical and occupational history

•• A screening physical examination

•• Complete Blood profile and urine laboratory tests

•• Blood Chemistry (chloride, CO2, potassium, sodium, BUN, glucose, globulin, total protein,
albumin, calcium, cholesterol, alkaline phosphatase, triglycerides, uric acid, creatinine, total
bilirubin, phosphorous, lactic dehydrogenase, SGPT, SGOT)

•• Chest X-ray

•• Electrocardiogram

•• Pulmonary function tests

•• Audiometry

•• Visual acuity test

•• Tetanus vacation

At the end of employment or if deemed necessary after an employee's involvement in project-specific site
work, he/she may have to complete a medical examination. This examination may be limited to obtaining an
internal medical history of the period since the last full examination (consisting of medical history, physician
examination, and laboratory tests).

Access Health Systems
776 Watervliet Shaker Rd # A
Latham, NY 12110-2209

Warren Silverman, M.D.
Peter H. Kelly, M.D.
T. Huang, RPA

LRI Occupational
Medical Provider

(518) 782-2200
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Section 8 – Site Control Measures

The purpose of the site control measures discussed in this section is to maintain order at the Site and to
minimize exposure to chemical and physical hazards to on-site personnel, visitors, and the public. Site
control zones will include an exclusion zone (EZ), a contamination reduction zone (CRZ), and a support zone
(SZ). The locations and dimensions of the defined zones and the safe working distances between each area
shall be established by the Site Supervisor and Site Safety Officer on a daily basis. See Figure 3-1, 3-2 and 3-3
for conceptual site layouts.

Site access will be controlled by establishing a combination of site perimeter chain link fence, gates, signage,
site access roads, orange construction fence, yellow chain, caution/danger tape, traffic barrels, traffic cones,
and signage. Signage will be posted at the entrance of site directing Visitors to sign in at the office and receive
safety briefing.

A sign will be posted that all questions regarding the site be directed to the New York State Department of
Environmental Conservation. Safety regulations and safety reminders for toxic chemicals will also be posted
at conspicuous locations throughout the project area.

There are multiple phases of construction and remediation work to be conducted at the site. Work zones for
each phase of work will be established according to the general layout of the illustration found on the next
page, however; specific detail, description, and depiction can be found in the Remedial Action Work Plan and
associated construction drawings. A copy of a site-specific drawing will be used on a daily basis by the SSO
to depict active work areas and their associated controls zones. This drawing will be referenced and provided
as part of the daily safety brief and daily safety records

Work will be sequenced and performed in a manner to prevent tracking and redistribution of contaminated
materials across the Site. Clean access roads, soil staging pads, dewatering pads, and decontamination pads
will be constructed on the Site to contain contaminated materials. Temporary fabric structure, tarps, and
plastic sheeting will be used to cover soil piles and/or impacted areas to reduce surface water runoff onto the
Site and to help reduce odors, vapors, and dust.

8.1 Exclusion Zone

The EZ is the area containing or suspected of containing contaminated materials. The soil excavation areas
shall be delineated as the EZ. All personnel within this area must employ the prescribed levels of protection
and other health and safety measures as deemed appropriate by the HASP. The EZ is a regulated area where
the potential exists for a hazardous material to become airborne triggering the use of appropriate PPE and
respiratory protection.

The EZ will be clearly delineated from other work areas utilizing fencing or other suitable visible barrier. In
addition, signs will be conspicuously posted at the perimeter of the Exclusion Zone stating “Warning,
Hazardous Work Area, Do Not Enter Unless Authorized”.

8.2 Contamination Reduction Zone

The CRZ shall serve as a buffer between the EZ and the SZ. The CRZ is intended to prevent the spread of
contaminants from the EZ. Personnel and equipment decontamination shall take place in the CRZ.

The CRZ will be clearly delineated from other work areas utilizing fencing or other suitable visible barrier. In
addition, this area will include emergency equipment such as first aid kits, eye wash stations, fire
extinguisher, and extra PPE supplies.
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8.3 Support Zone

The SZ is considered the uncontaminated area and will be identified and maintained before field activities
begin. It will contain the Command Post (i.e. office or vehicle) which will provide for team communications
and emergency response. A mobile telephone will be located in this area. Appropriate sanitary facilities,
safety, medical, and support equipment will be identified. No potentially contaminated personnel or
materials are allowed in the SZ except for appropriately packaged/decontaminated and labeled samples.

8.4 Personnel Decontamination Pad

Personnel decontamination areas will be established on-site. Personnel will decontaminate and/or dispose of
soiled protective clothing (i.e., disposable boots and gloves, etc.) in the CRZ established next to the temporary
EZ. A fixed personnel decontamination area will be established adjacent to the fixed equipment
decontamination pad where, after equipment decontamination, personnel can decontaminate and dispose of
protective clothing and equipment before exiting the EZ. Refer to Section 11 for further decontamination
procedures.

8.5 Equipment Decontamination Pad

To prevent off-site transport of contamination, transporters and associated equipment and vehicles will be
kept from coming in contact with contaminated soil. If required, vehicles will be decontaminated on-site on
the decontamination pad prior to exiting the CRZ. This location will be selected and the pad constructed
prior to start-up of field activities that would encounter contaminated materials at the project site.
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8.6 Site Visitors

Visitors are required to report to the Site Supervisor and/or Site Safety Officer prior to accessing the Site. If
granted limited access, visitors must provide documented compliance with Section 5.0 of this HASP, comply
with other applicable sections, and satisfy additional conditions placed on them as deemed appropriate by the
work being performed to ensure visitor safety. Visitors must sign in and out for the duration of their
approved visit. The visitor must provide affiliation, date, person to whom they are visiting and purpose of
visit. Under no circumstances will visitors be allowed to interfere with, or participate in operations within the
scope of the field investigation. All visitors shall be escorted throughout the Site by appropriately trained
personnel.

If needed, the Site Supervisor will establish a designated Level D area as an observation point during
intrusive activities. This designated area will be located to offer proximate viewing of site operations, and
positioned such that visitors in no way may inhibit site access, logistics, or general operations. Further, the
Site Supervisor will locate the viewing areas such that visitors present are at minimal risk of exposure to site
hazards.

8.7 Security

Security at this site is maintained during both working hours and non-working hours to prevent unauthorized
entry; removal of contaminated material from the exclusion zone; exposure of unauthorized, unprotected
people to site hazards; and increased hazards due to vandalism and theft.

LRI personnel will act as security during working hours. The following measures will be implemented during
working hours:

•• All personnel and visitors will sign in and out from the site at the LRI office trailer. See Appendix
B for a copy of the Site Sign In/Out Log. Visitors will be directed to the site trailers.

•• Security is maintained in the Support Zone and at Access Control Points to ensure only
authorized entrants access the site.

•• Vehicle access to the site shall be restricted to authorized vehicles only.

•• A barricade, fence or other physical barrier is erected around the perimeter of the site and active
work areas to prevent unauthorized entry or exit.

•• Gates will be kept closed and locked outside construction hours. A sign will be posted at the gate
in to indicate contractor/construction entrance.

•• Signs will be posted around the perimeter of the site at a minimum of every 500 feet to warn of
the site dangers and prohibition of unauthorized entry.

•• No firearms, alcohol or drugs (without prescriptions) will be allowed on site at any time.
Personnel will disclose to the on-site Safety Officer any medications that are being taken and the
SO will determine if any work restrictions apply.

•• An onsite security guard will be utilized to monitor the site outside construction hours 7 days per
week.

During non-working hours gates will be locked and equipment, tools, storage areas and offices will be locked
for security reasons. Equipment will be positioned in lighted areas, if possible, to discourage vandalism.

See Construction Work Plan for site figures and work areas.
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Section 9 – Personal Protective Equipment

The level of protection to be worn by field personnel will be defined and controlled by the Site Supervisor and
the Site Safety Officer and the task specific JSAs. Personal protective equipment for general operations will be
consistent with the requirements of 29 CFR 1910 Subpart I, "Personal Protective Equipment”. Basic levels of
protection for hazardous waste operations will be selected in accordance with the provisions of 29 CFR
1910.120(g)(3), "Personal Protective Equipment Selection." Modification to basic protective equipment
ensembles may be necessary for specific operations. In these cases, further definition will be provided by
review of specific hazards, conditions, and proposed operational requirements, and by conducting air
monitoring at the particular operation. Protection may be upgraded or downgraded, as deemed appropriate
by the Site Supervisor and the Site Safety Officer.

9.1 Anticipated Levels of Protection for Site Operations

Level D personal protective clothing and equipment includes:

•• Hardhat meeting ANSI Z89.

•• High visibility Class II (reflective for road work) safety vest

•• Safety glasses or goggles meeting ANSI Z87.1.

•• Protective leather boot meeting the standards of ANSI Z41 (1999 or 1991) or ASTM F-2412-
2005

•• Full length pants

•• Leather work glove or mechanic glove with leather palm

•• Noise protection - as warranted.

•• Welding PPE – as warranted

•• Fall protection – as warranted

Modified Level D personal protective clothing and equipment includes items described above in
addition to:

•• Disposable protective coveralls (polyethylene coated) in areas when splashing by
contaminated soils or water is possible

•• Vinyl or latex boot, or polyvinyl chloride (PVC) over-boots

•• Disposable nitrile gloves and/or jersey latex coated glove

•• Face shield in addition to safety glasses or goggles when projectiles and/or splashing liquids
pose a hazard

Level C protective clothing and equipment includes items described above in addition to:

•• Full-face air-purifying respirator (APR) National Institute for Occupational Safety & Health
(NIOSH), Mining Safety and Health Administration (MSHA) approved fitted with organic
vapor/HEPA (High Efficiency Particulate Air Filter) cartridges.

•• Disposable protective coveralls (polyethylene coated Tyvek®) required in areas when
splashing by contaminated soils or water is possible that ankles and cuffs are taped to boots
and gloves.
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Level B protective clothing and equipment includes the items described above in addition to:

• Self-contained breathing apparatus (SCBA) or supplied air-line respirator in place of an air-purifying
respirator.

It is not anticipated that Level B protection will be utilized during the project. If the need for Level B arises,
work will cease and the PM, PSM, CIH, will determine a course of action.

The use and care of respiratory protection will be in accordance with the protocols described in LRI’s
respirator program, Policy # 85 Respiratory Protection.

9.2 Selection of PPE

Equipment for personal protection will be selected based on the potential for contact, site conditions, ambient
air quality, and the judgment of supervising site personnel and health and safety professionals. The PPE used
will be chosen to be effective against the COC present on the Site.

9.3 PPE Usage

Personal protective equipment usage procedures will be strictly enforced and include the following as a
minimum:

1. Eye protection or safety glasses must be worn on site and comply with ANSI Z87.1-2003, ANSI
Z87.1-1989 (R-1998), or ANSI Z87.1-1989. When a flying object/debris hazard is present, the
wearer must use eye protection that provides side protection. Detachable side protectors (e.g.
clip-on or slide-on side shields) meeting the ANZI standard are acceptable. Prescription glasses
can be worn but must meet the standard and incorporate the prescription into its design.
Prescription glasses that do not meet the standard can be worn; however, eye protection that does
meet the standard must be worn over the prescription lenses without disturbing the proper
position of the prescription lenses or the protective lenses. All site personnel will have 20/40
vision or corrected vision in at least one eye.

2. Contact lenses are allowed in conjunction with approved safety glasses. Contact lenses are not
allowed if the contaminate(s) of concern or chemical usage SDS indicates there is a potential for
an adverse effect on the eye or lens itself. Contact lenses are allowed when wearing a respirator
when the wearer has done a full-face respirator and the contaminant of concern would not cause
an adverse effect.

3. Respirator cartridges/filters will be changed daily, at a minimum, or changed out if a specific
schedule dictates a lesser time period, whichever occurs first

4. Only protective leather boots meeting the standards of ANSZI Z41 (1999 or 1991) or ASTM F-2412-
2005 will be allowed on site. Boots will be covered with an appropriate overshoe/covering when
entering or working in the Exclusion Zone or the Contaminant Reduction Zone.

5. Decontamination stations will be established to decontaminate personnel and larger areas for
equipment decontamination.

6. Dispose of or decontaminate PPE worn on the Site at the end of the work day.

7. Decontaminate reusable PPE before reissuing.
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8. On-Site personnel who have not passed a respirator fit test within the past 12 months will not be
permitted to enter the Exclusion Zone or Contaminant Reduction Zone. Personnel shall not wear
facial hair that interferes with the proper fit and seal of the respirator.

9.4 Respiratory Protection Program

LRI maintains a written Respiratory Protection Program as Policy #85 -Respiratory Protection Program
and applies to all LRI projects and operations when respirator usage is necessary. Respirator usage will
be dictated by the action levels for site specific contaminates as identified in Section 10 of this HASP.

Each work site where respirators are required to protect the health of the worker, the following primary
guidelines of the Respiratory Protection Program will be followed:

• Identification of specific hazard requiring respiratory protection

• The selection of the appropriate respiratory protection equipment based on the specific hazard and
concentration levels, characteristics, etc. Based on the potential contaminants employee could be exposed
to during site operations, if action levels are exceeded and respiratory protection is necessary, then
authorized and trained employees will don:

o MSA Advantage 4000 (single or dual port) full face air purifying respirator (APR) with a
minimum of a High Efficiency Particulate Air-purifying (HEPA)/Organic Vapor cartridge
for particulates, metals, and semi-volatile organics. (This is the respirator of choice for LAND
employees due to our respirator fit testing protocol. Another respirator model and type may be
selected however must be authorized by the PSM and wearer must be qualified.)

• Verification that each user of respiratory protection is qualified (medical approval, current fit test,
annual training and demonstrates competency).

• LAND Remediation will change out respirator cartridges at the end of an 8hr work shift.

• The following “Rule of Thumb” can also be used for respirator filter cartridge change out schedule as
found in chapter 36 of the American Industrial Hygiene Association (AIHA) publication “The
Occupational Environment – Its Evaluation and Control”.

It suggests that:

o If the chemical's boiling point is > 70 °C and the concentration is less than 200 ppm you
can expect a service life of 8 hours at a normal work rate

o Service life is inversely proportional to work rate

o Reducing concentration by a factor of 10 will increase service life by a factor of 5

o Humidity above 85% will reduce service life by 50%.

These generalizations should only be used in concert with one of the other methods of predicting
service life for specific contaminants therefore consultation with the PSM to establish a change out
schedule will be necessary prior to upgrading to a respirator.
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The Site Safety Officer should provide Project Safety Manage with:
o the concentrations of those contaminants (in parts per million)
o humidity in work area
o work rate

The Project Safety Manager will contact the manufacturer of the respirators in use and request the
cartridge service life as well as the exact objective information they relied upon to project that service
life be provided. Subsequently, the PSM will establish a change out schedule.

• Specific procedures may also be required by our client that can be incorporated into the program as
deemed necessary.

LRI will initially attempt to implement administrative and engineering controls to mitigate or reduce potential
harmful vapors and oxygen deficient atmosphere from the work environment. If these control measures are
not feasible or during emergency situations where high exposure hazards cannot be controlled, then
respirators shall be provided which are applicable and suitable for purpose intended.
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Section 10 – Air Monitoring Program

An air monitoring program (AMP) has been developed as part of the HASP for the purpose of determining
the proper level of personnel protective equipment to be used and to document that the level of worker
protection is adequate.

The AMP includes both real-time air monitoring and documentation air sampling in the work area. The
purpose of real time air monitoring will be to determine when action levels are reached and engineering
controls implemented, if an upgrade (or downgrade) of PPE is required, or if emergency procedures are
necessary. The purpose of documentation air sampling will be to determine if engineering controls are
mitigating exposure to personnel.

10.1 Work Zone Real Time Air Monitoring

During intrusive activities, continuous real time air monitoring for volatile organic compounds (VOCs) and
total dust/particulate will be conducted in the immediate work zone if site contamination is encountered.
Instrumentation will include: a photoionization detector (PID) equipped with a 10.6 eV lamp; a compound
specific monitor with detector tube; a combustible gas indicator (CGI); and a dust/particulate monitor. The
Site Safety Officer will determine the need for additional air monitoring instruments or if different monitoring
instruments are needed based on site conditions and work to be performed. The PID and dust/particulate
monitors will record all 15-minute readings and instantaneous readings that are used for decision purposes.
This information will be recorded in the daily health and safety field reports.

10.2 Work Zone Action Levels

In the event action levels are exceeded in the work zone, the work will be stopped and appropriate
administrative and engineering controls will be instituted to prevent continued elevated measurements in the
work zone. If action levels persist above action levels after controls instituted, personnel will need to upgrade
PPE according to the table below. If action levels are not exceeded, personnel shall maintain or downgrade to
the appropriate level of protection identified by the HASP.

Table 10-1
Work Zone Air Monitoring Action Levels & Responses

Instrument COC Action Levels Response

MiniRAE 3000
or MulitRAE IR
& Compound
Specific Detector
Tubes (Draeger
Benzene Tube
0.5/C or
UltraRAE with
Benzene RAE
Sep Tubes)*

Volatile Organic
Compounds
(VOCs) &
Benzene

Readings 0 to 1 ppm above
background in WZ.

Level D

Readings > 1 but <5 ppm,
determine presence of
Benzene with compound
specific monitor in WZ.

Level D if Benzene is not
present.
Level C if Benzene is >1 ppm
Stop work if Benzene is >5ppm

Continuous sustained
readings between 5 and 50
ppm above background in
WZ.

Level C if total VOC
concentrations > 25 ppm persist
for a 15-minute average.

Continuous readings above
50 ppm above background in
WZ.

Stop work and leave area. PSM
and Safety Professional to
approve Level B work.
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MIE PDR-1000 Dust/particulate

<100 ug/m3 for a 15-minute
average above background in
WZ.

Level D

> 100 ug/m3 for a 15-minute
average above background in
WZ.

Level C

MultiRAE
(PGM-6228)

Combustible Gas

5% to 10% LEL Proceed with caution

>10% LEL
Cease work, vent area, begin
work only after levels return to
<10%

Oxygen <19.5% or >23.5%
Stop work, vent area, begin
work only after levels return
between 19.5% and 23.5%

Hydrogen
Sulfide

>10 ppm
Stop work, vent area, begin
work only after levels return
below 10 ppm.

Carbon
Monoxide

>35 ppm
Stop work, vent area, begin
work only after levels return
below 35 ppm

In the event any action levels are exceeded, work activities shall be halted, and controls implemented.
Chemical indicator tubes will be used to identify the presence and concentration of specific contaminants to
ensure that correct PPE upgrade selections have been made. In addition, action levels may be adjusted higher
or more conservatively if deemed to allow adequate protection for the chemical compound(s) present. The
Site Safety Officer shall notify the PSM immediately regarding upgrading the level of respiratory protection.

10.3 Community Real Time Air Monitoring

During intrusive activities, continuous real time air monitoring for volatile organic compounds (VOCs)
and total dust/particulate shall be conducted at the perimeter of the site for the protection of the
community. One upwind and three downwind monitoring locations will be established at the site
perimeter based on daily predominant wind direction. Instrumentation will include: a photoionization
detector (PID) equipped with a 10.6 eV lamp; and a dust/particulate monitor. An onsite meteorological
station will be installed to record at a minimum wind direction and wind speed. The Site Safety Officer
will determine the need for additional air monitoring instruments or if different monitoring instruments
are needed based on site conditions and work to be performed.

10.4 Community Action Levels

If total VOC concentrations exceed 5 ppm above background or if odor is noted at any of the perimeter
downwind monitoring locations, work activities shall be halted and monitoring continued under the
provisions identified below:

Vapor Emission Response Plan

1. If the VOC concentration is above 5 ppm above background at the perimeter of the site,
activities shall be halted and monitoring continued.

o If the organic vapor level decreases below 5 ppm above background, work activities may
resume.

o If the organic vapor levels are greater than 5 ppm over background but less than 25 ppm
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over background at the perimeter of the site, activities may resume provided the organic
vapor level 200 feet downwind of the work area or half the distance to the nearest
residential or commercial structure, whichever is less, is below 5 ppm over background.

2. If the VOC concentration is above 25 ppm above background at the perimeter of the site,
activities shall be shutdown. When work shutdown occurs, downwind air monitoring and
responses will be directed by the Site Safety Officer according to the Major Vapor Emission and
Major Vapor Emission Response Plan.

Major Vapor Emission

1. If any VOC concentrations greater than 5 ppm over background are identified 200 feet
downwind from the work area or half the distance to the nearest residential or commercial
property, whichever is less, all work activities shall be halted.

2. If, following the cessation of the work activities, VOC levels persist above 5 ppm above
background 200 feet downwind or half the distance to the nearest residential or commercial
property from the work area, the air quality shall be monitored within 20 feet of the perimeter of
the nearest residential or commercial structure (20 Foot Zone).

3. If efforts to abate the emission source are unsuccessful and if VOC levels are approaching 5
ppm above background and persist for more than 30 minutes in the 20 Foot Zone, the Major
Vapor Emission Response Plan shall automatically be placed into effect.

4. However, the Major Vapor Emission Response Plan shall be immediately placed into effect
if organic vapor levels are greater than 10 ppm above background levels.

Major Vapor Emission Response Plan

1. Upon activation, the following shall be undertaken:
o All Emergency Response Contracts as listed in the Subpart titled "Emergency Response

and Contingency Plan" paragraph titled "Telephone List."
o The local police authorities shall immediately be contacted by the Site Safety Officer and

advised of the situation. Coordinate with local officials to arrange for notification and
evacuation of the surrounding community.

o Frequent air monitoring shall be conducted at 30 minutes intervals within the 20 Foot
Zone. If two successive readings below action levels are measured, air monitoring say be
halted or modified by the Site Safety Officer.

If the total dust/particulate concentrations exceed 150 µg/m3 for a 15 minute average above background
or if visible dust is noted at any of the perimeter downwind monitoring locations, dust suppression
techniques will be employed. Work may resume when total dust/particulate levels decrease to below 100
µg/m3 for a 15 minute average.

All real-time air monitoring readings will be recorded and be available for project engineer and or State
(DEC & DOH) personnel to review.

10.5 Instrument Calibration and Maintenance

Instrument calibration and maintenance shall be performed according to manufacturer's specifications and
documented on Field Instrument Calibration Logs or Field Log Books. PID calibration shall be completed on
a daily basis. Combustible gas/oxygen meters shall be calibrated according to manufacturers recommended
frequency (i.e., daily or weekly). Dust monitors will be zeroed on a daily basis.
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10.6 Air Monitoring Field Logs

Air monitoring field logs and instrument data will be available on site for review and maintained on site in
the project file. Field logs will include an appropriately scaled map of the work area depicting monitoring
locations, wind direction, and other pertinent data such as periodic instrument readings, work activities being
conducted, and engineering controls implement (if necessary).
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Section 11 – Odor and Dust Control

The Contractor shall prevent the release of odors and dust during site remediation and restoration
activities.

If odor or dust complaints are received from nearby residences during site activities or if requested by
project representatives, odor masking agents or other odor and dust control methods may be used.

Primary suppression control measures that may be implemented include:
o Cover piles of soils with polyethylene sheeting;
o Limiting excavation size and the surface area of exposed soil;
o Limiting stockpile volume;
o Backfilling excavation with clean soil;
o Spraying surfactant to impacted media;
o Applying water to haul roads;
o Wetting equipment and excavation faces;
o Spraying water on buckets during excavation and dumping;
o Hauling material in tarped beds or containers;
o Restricting vehicle speed to 5 mph
o Construction equipment wash down;
o Atomizing water sprays.

If suppression control measures do not reduce odors and/or dust to acceptable levels, work will be
suspended until additional corrective measures are approved and implemented.

If dust contains silica and employee exposure will be above 25 micrograms per cubic meter of air (25 μg/m3)
as an 8-hour time-weighted average (TWA) the following controls will be implemented per OSHA 1926
Subpart Z – Toxic and Hazardous Substances (1926.1153 Respirable Crystalline Silica).

For each employee engaged in a task identified on 29 CFR 1926.1153 Respirable Crystalline Silica, Table 1, the
engineering controls, work practices, and respiratory protection specified for the task on Table 1 will be
implemented.

Table 1—Specified Exposure Control Methods When Working With Materials Containing Crystalline Silica

Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 65 of 85

Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

(i) Stationary masonry saws

Use saw equipped with integrated
water delivery system that
continuously feeds water to the blade
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

None None

(ii) Handheld power saws (any
blade diameter)

Use saw equipped with integrated
water delivery system that
continuously feeds water to the blade
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions:

-When used outdoors None APF 10

-When used indoors or in an enclosed
area

APF 10 APF 10

(iii) Handheld power saws for
cutting fiber-cement board
(with blade diameter of 8
inches or less)

For tasks performed outdoors only:
Use saw equipped with commercially
available dust collection system
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions
Dust collector must provide the air
flow recommended by the tool
manufacturer, or greater, and have a
filter with 99% or greater efficiency

None None

(iv) Walk-behind saws Use saw equipped with integrated
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

water delivery system that
continuously feeds water to the blade
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions:

-When used outdoors None None

-When used indoors or in an enclosed
area

APF 10 APF 10

(v) Drivable saws

For tasks performed outdoors only:

Use saw equipped with integrated
water delivery system that
continuously feeds water to the blade
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

None None

(vi) Rig-mounted core saws or
drills

Use tool equipped with integrated
water delivery system that supplies
water to cutting surface
Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

None None

(vii) Handheld and stand-
mounted drills (including
impact and rotary hammer

Use drill equipped with commercially
available shroud or cowling with dust
collection system
Operate and maintain tool in

None None
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

drills) accordance with manufacturer's
instructions to minimize dust
emissions
Dust collector must provide the air
flow recommended by the tool
manufacturer, or greater, and have a
filter with 99% or greater efficiency
and a filter-cleaning mechanism
Use a HEPA-filtered vacuum when
cleaning holes

(viii) Dowel drilling rigs for
concrete

For tasks performed outdoors only:

Use shroud around drill bit with a dust
collection system. Dust collector must
have a filter with 99% or greater
efficiency and a filter-cleaning
mechanism

APF 10 APF 10

(ix) Vehicle-mounted drilling
rigs for rock and concrete

Use dust collection system with close
capture hood or shroud around drill bit
with a low-flow water spray to wet the
dust at the discharge point from the
dust collector

None None

OR

Operate from within an enclosed cab
and use water for dust suppression on
drill bit

None None

(x) Jackhammers and
handheld powered chipping
tools

Use tool with water delivery system
that supplies a continuous stream or
spray of water at the point of impact:
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

-When used outdoors None APF 10

-When used indoors or in an enclosed
area

APF 10 APF 10

OR

Use tool equipped with commercially
available shroud and dust collection
system

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

Dust collector must provide the air
flow recommended by the tool
manufacturer, or greater, and have a
filter with 99% or greater efficiency
and a filter-cleaning mechanism:

-When used outdoors None APF 10

-When used indoors or in an enclosed
area

APF 10 APF 10

(xi) Handheld grinders for
mortar removal (i.e.,
tuckpointing)

Use grinder equipped with
commercially available shroud and
dust collection system

APF 10 APF 25

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

Dust collector must provide 25 cubic
feet per minute (cfm) or greater of
airflow per inch of wheel diameter and
have a filter with 99% or greater
efficiency and a cyclonic pre-separator
or filter-cleaning mechanism

(xii) Handheld grinders for uses
other than mortar removal

For tasks performed outdoors only:
Use grinder equipped with integrated
water delivery system that
continuously feeds water to the
grinding surface

None None

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

OR

Use grinder equipped with
commercially available shroud and
dust collection system

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

Dust collector must provide 25 cubic
feet per minute (cfm) or greater of
airflow per inch of wheel diameter and
have a filter with 99% or greater
efficiency and a cyclonic pre-separator
or filter-cleaning mechanism:



National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY
Health & Safety Plan October 2018

Page 70 of 85

Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

-When used outdoors None None

-When used indoors or in an enclosed
area

None APF 10

(xiii) Walk-behind milling
machines and floor grinders

Use machine equipped with integrated
water delivery system that
continuously feeds water to the cutting
surface

None None

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

OR

Use machine equipped with dust
collection system recommended by
the manufacturer

None None

Operate and maintain tool in
accordance with manufacturer's
instructions to minimize dust
emissions

Dust collector must provide the air
flow recommended by the
manufacturer, or greater, and have a
filter with 99% or greater efficiency
and a filter-cleaning mechanism

When used indoors or in an enclosed
area, use a HEPA-filtered vacuum to
remove loose dust in between passes
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

(xiv) Small drivable milling
machines (less than half-lane)

Use a machine equipped with
supplemental water sprays designed
to suppress dust. Water must be
combined with a surfactant

None None

Operate and maintain machine to
minimize dust emissions

(xv) Large drivable milling
machines (half-lane and larger)

For cuts of any depth on asphalt only:
Use machine equipped with exhaust
ventilation on drum enclosure and
supplemental water sprays designed
to suppress dust

None None

Operate and maintain machine to
minimize dust emissions

For cuts of four inches in depth or less
on any substrate:

Use machine equipped with exhaust
ventilation on drum enclosure and
supplemental water sprays designed
to suppress dust

None None

Operate and maintain machine to
minimize dust emissions

OR

Use a machine equipped with
supplemental water spray designed to
suppress dust. Water must be
combined with a surfactant

None None

Operate and maintain machine to
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

minimize dust emissions

(xvi) Crushing machines

Use equipment designed to deliver
water spray or mist for dust
suppression at crusher and other
points where dust is generated (e.g.,
hoppers, conveyers, sieves/sizing or
vibrating components, and discharge
points)

None None

Operate and maintain machine in
accordance with manufacturer's
instructions to minimize dust
emissions

Use a ventilated booth that provides
fresh, climate-controlled air to the
operator, or a remote control station

(xvii) Heavy equipment and
utility vehicles used to abrade
or fracture silica-containing
materials (e.g., hoe-ramming,
rock ripping) or used during
demolition activities involving
silica-containing materials

Operate equipment from within an
enclosed cab

None None

When employees outside of the cab
are engaged in the task, apply water
and/or dust suppressants as
necessary to minimize dust emissions

None None

(xviii) Heavy equipment and
utility vehicles for tasks such as
grading and excavating but not
including: Demolishing,
abrading, or fracturing silica-
containing materials

Apply water and/or dust suppressants
as necessary to minimize dust
emissions

None None

OR

When the equipment operator is the
only employee engaged in the task,
operate equipment from within an

None None
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Equipment/task Engineering and work practice
control methods

Required respiratory protection
and minimum assigned
protection factor (APF)

≤ 4 hours/shift 
>4

hours/shift

enclosed cab

For tasks not listed in Table 1, or where the engineering controls, work practices, and respiratory protection
described in Table 1 cannot be implemented, the employer shall ensure that no employee is exposed to an
airborne concentration of respirable crystalline silica in excess of 50 μg/m3, calculated as an 8-hour TWA.
Therefore, exposure air sampling must be conducted to verify.
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Section 12 – Decontamination Procedures

The Site Supervisor in consultation with the PSM, if necessary shall determine the level of decontamination
necessary based on the evaluation of specific work activities and the potential degree of contamination.

All equipment will be decontaminated prior to delivery to the site. All equipment used during
implementation of the remediation activities will be decontaminated prior to being removed from the Site.
All equipment will be visually inspected after being decontaminated to verify and approve equipment
removal from the project Site.

All material used in equipment washing including, but not limited to, detergent solution, rinseate, rinse
water, towels, disposable equipment, and polyethylene sheeting, will be collected in appropriate container for
disposal.

Decontamination procedures specific to asbestos and lead will be provided in a separate work plan
document.

12.1 Equipment Decontamination Pad

The equipment decontamination pad will be constructed as per the design indicated on the project contract
drawings. The decontamination pad area will be responsible for accumulating the soils, contaminants, and
wastewater generated from vehicle and heavy equipment decontamination. The collected wastewater in the
pad will be pumped to a storage tank and characterized for off-Site disposal if necessary. The soils collected
within the pad will be removed and treated as waste material.

Upon completion of construction processes, the constituents of the decontamination pad will be treated as
waste material.

12.2 Equipment Decontamination

Prior to leaving the Site, equipment or transport vehicles that come in contact with contaminated soils will be
decontaminated on the decontamination pad.

The following decontamination steps can be applied to heavy equipment:

1. Physically remove as much of the visible or bulk material as possible using hand tools (i.e. shovels,
brooms, brushes, picks, etc.) at the location of work. Collect bulk spoils on plastic and store in
appropriate container or stockpile for future off-site disposal.

2. Move equipment to the decontamination pad which is a constructed bermed lined area with sump.
Decontamination pad will be located on-Site as designated in contract drawings.

3. Utilize hose, and or pressure washer and water to wash equipment. Also use brushes to facilitate
material removal.

a. Wash water will be collected and transferred to an intermediate container for temporary
storage and then transferred to the onsite treatment system.

b. Soils/sediment will be collected and placed in stockpile or container for future offsite
disposal.
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4. Air dry equipment in the Support Zone before removing from the Site or travel on clean areas.

Non-disposable small tools will be decontaminated between uses and before leaving the Site. Small tools can
be decontaminated using the same procedure identified above.

See the Site-Specific Operation Plan Section 3.21 Equipment Decontamination and Procedures for additional
information.

12.3 Personnel Decontamination

A boot wash, glove wash, refuse containers, and other items required for initial personnel decontamination at
the Contaminant Reduction Zone (CRZ). As workers leave the Exclusion Zone they will proceed to the
designated CRZ where all outside protective clothing will be removed and/or washed off and rinsed as
needed. This area shall consist of tubs and long handle brushes. The first tub will consist of water with a
detergent (trisodium phosphate) for cleaning and a second tub will be a clean rinse tub. Disposable PPE will
be placed into containers for disposal. Items that are not disposable will be scrubbed, including over boots.
This personnel decontamination area will be moved as the work progresses or there may be cases where
multiple decontamination areas are established based on work activities.

The following decontamination steps can be applied to personnel:

1. Decontamination of personnel using modified Level D equipment will consist of removing outer
protective wear (i.e. Tyvek, gloves, boots).

2. Decontamination of personnel using Level C protective equipment will follow the process described
below:

LEVEL C DECONTAMINATION PROCEDURE

Station 1: Equipment Drop 1. Deposit equipment used on site
(tools, sampling devices and
containers, monitoring instruments,
radios, clipboards, etc.) on plastic
drop cloths. Segregation at the drop
reduces the probability of cross
contamination. During hot weather
operations, cool down stations may
be set up within this area.

Station 2: Outer Garment,
Boots, and Gloves
Wash and Rinse

2. Scrub outer boots, outer gloves
and chemical-resistant splash suit
with decon solution or detergent and
water. Rinse off using copious
amounts of water.

Station 3: Outer Boot and
Glove Removal

3. Remove tape, outer boots and
gloves. Deposit in container with
plastic liner.

Station 4: Respirator Cartridge
or Mask Change

4. Remove respirator and dispose of
cartridges. Wet clean respirator of
visible dust and debris, sanitize with
alcohol wipe or similar, and dry the
respirator completely before storing
or re-using.
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Station 5: Boots, Gloves and
Outer Garment
Removal

5. Boots, chemical-resistant suit,
inner gloves removed and deposited
in separate containers lined with
plastic.

Station 6: Field Wash 6. Hands and face are thoroughly
washed. Shower as soon as possible.

12.4 Decontamination Disposal Procedures

Waste materials and other field equipment/supplies shall be handled in such a way as to preclude the
potential for spreading contamination, creating a sanitary hazard, or causing litter to be left on-site.

Water and sediment retained in decontamination areas, both equipment and personnel, will be collected,
transferred, and stored in an appropriate container. Any containers on-site storing waste will be properly
staged and labeled. If there is no viable waste stream available to dispose of water and sediment on-site,
wastes will be sampled, characterized, and transported off-site for disposal at an approved disposal facility.

Other waste materials such as disposable PPE and field equipment/supplies will also be collected and stored
in an appropriate container. Any containers on-site storing waste will be properly staged and labeled. If
there is no viable waste stream available to dispose of on-site, wastes will be sampled, characterized, and
transported off-site for disposal at an approved disposal facility.

12.5 Contamination Prevention

One of the most important aspects of decontamination is the prevention of cross contamination. Good
contamination prevention by way of equipment and personnel decontamination should minimize worker
exposure and the potential from tracking contamination into uncontaminated areas and off-site.

Below are some measures to prevent contaminant tracking on and off-site.

Personnel

•• Know the limitations of all personal protective equipment being used.

•• Do not walk through areas of obvious or known contamination.

•• Do not handle or touch contaminated materials directly.

•• Do not sit or lean on potentially contaminated surfaces.

•• Make sure all personal protective equipment has no cuts or tears prior to donning.

•• Fasten all closures on suits, covering with tape, if necessary.

•• Particular care should be taken to protect any skin injuries.

•• Stay upwind of airborne contaminants.

•• Do not carry cigarettes, gum, food, or candy into contaminated areas.

•• Do not smoke, eat, or drink in contaminated areas.

•• On-site personnel are encouraged to shower at the end of their work day.

Sampling/Monitoring

•• Cover instruments with clear plastic, leaving openings for sampling ports, and sensor points.
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•• Bag sample containers prior to placement of sample material into containers.

Heavy Equipment

•• Care should be taken to limit the surface area of equipment that comes into contact with
contamination.

General

•• If contaminated tools are to be placed on non-contaminated equipment for transport to the
decontamination pad, plastic should be used to keep the equipment clean.

•• Spoils from sampling work should be placed so as not to be in the expected paths of individuals.

•• Locate decontamination facilities in areas that would minimize off-site migration of
contaminants.

•• Sequence work activities to prevent contaminant tracking.
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Section 13 – General Safe Work Practices and Communications

General safety rules for site activities include, but are not limited to, the following:

•• Only properly trained and equipped personnel will be allowed to work in potentially contaminated
areas.

•• The number of personnel and equipment in the work areas will be kept to a minimum, consistent
with safe site operations.

•• Workers shall adhere to the "buddy system" while working downrange and in designated EZ s.
Radio contact shall be maintained between pairs on-site in order to assist each other in case of
emergencies.

•• Workers shall not exit EZs until soiled equipment and clothing have been removed and
decontaminated or properly disposed of.

•• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability of
hand-to-mouth transfer, ingestion, and inhalation of potentially contaminated materials is prohibited.

•• As necessary, personnel will thoroughly wash their hands and faces upon leaving the investigation
areas.

•• Contact with potentially contaminated materials and surfaces shall be avoided. Personnel shall
comply with contamination control measures.

•• Personnel with facial hair or other facepiece seal obstructions will not be permitted to work where
respirators are required.

•• Work shall only be conducted if adequate illumination is provided, i.e., visual observation is not
impaired due to loss of daylight conditions.

•• Cell phones shall not be used while operating equipment or when tasks are being performed. Cell
phone usage shall be limited to breaks, lunch or in case of emergencies.

•• At least one copy of this HASP must be in a location at the Site that is readily available to personnel,
and all project personnel shall review the plan prior to starting work.

•• Consume or use food, beverages, chewing gum, and tobacco products only in the SZ or other
designated area outside the EZ and CRZ.

•• Wash hands before eating, drinking, smoking, or before and after using toilet facilities.

•• Wear all PPE as required and stop work and replace damaged PPE immediately.

•• Secure disposable coveralls, boots, and gloves at the wrists and legs and ensure closure of the suit
around the neck.

•• Upon skin contact with materials that may be impacted by COC, remove contaminated clothing and
wash the affected area immediately. Contaminated clothing must be changed. Any skin contact with
materials potentially impacted by COC must be reported to the Site Supervisor and Site Safety
Officer immediately. If needed, medical attention should be sought.
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•• Practice contamination avoidance. Avoid contact with surfaces either suspected or known to be
impacted by COC, such as standing water, mud, or discolored soil. Equipment must be stored on
elevated or protected surfaces to reduce the potential for incidental contamination.

•• Remove PPE as required in the CRZ to limit the spread of COC-containing materials.

•• At the end of each shift or as required, dispose of all single-use coveralls, soiled gloves, and respirator
cartridges in designated receptacles designated for this purpose.

•• Removing soil containing site COC from protective clothing or equipment with compressed air,
shaking, or any other means that disperses contaminants into the air is prohibited.

•• Inspect all non-disposable PPE for contamination in the CRZ. Any PPE found to be contaminated
must be decontaminated or disposed of appropriately.

•• Recognize emergency signals used for evacuation, injury, fire, etc.

•• Report all injuries, illnesses, near misses, and unsafe conditions or work practices to the Site
Supervisor and Site Safety Officer immediately.

•• Obey all warning signs, tags, and barriers. Do not remove any warnings unless authorized to do so.

•• Use, adjust, alter, and repair equipment only if trained and authorized to do so, and in accordance
with the manufacturer’s directions.

•• Personnel are to perform only tasks for which they have been properly trained and will advise their
supervisor if they have been assigned a task for which they are not trained.

•• The presence or consumption of alcoholic beverages or illicit drugs during the workday is strictly
prohibited. Notify your supervisor if you must take prescription or over-the- counter drugs that
could cause drowsiness or other side effects that could impair judgment.

•• Remain upwind during site activities whenever possible.

13.1 Buddy System

Onsite personnel must use the buddy system as required by operations. Use of the “buddy system” is
required during all operations requiring Level C to Level A PPE, and when appropriate, during Level
D/Modified operations. Crewmembers must observe each other for signs of chemical exposure, and heat or
cold stress. Indications of adverse effects include, but are not limited to:

Changes in complexion and skin coloration;

•• Changes in coordination;

•• Changes in demeanor;

•• Excessive salivation and pupillary response; and

•• Changes in speech pattern.

Crew members must also be aware of the potential exposure to possible safety hazards, unsafe acts, or non-
compliance with safety procedures.

Field personnel must inform their partners or fellow crewmembers of non-visible effects of exposure to toxic
materials that they may be experiencing. The symptoms of such exposure may include, but are not limited to:
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•• Headaches;

•• Dizziness;

•• Nausea;

•• Blurred vision;

•• Cramps; and

•• Irritation of eyes, skin, or respiratory tract.

If protective equipment or noise levels impair communications, prearranged hand signals must be used for
communication. Personnel must stay within line of sight of another team member.

13.2 Lifting Safety

Using proper lifting techniques may prevent back strain or injury. The fundamentals of proper lifting
include:

• Consider the size, shape, and weight of the object to be lifted. A mechanical lifting device or
additional persons must be used to lift an object if it cannot be lifted safely alone.

• The hands and the object should be free of dirt or grease that could prevent a firm grip.

• Gloves must be used, and the object inspected for metal slivers, jagged edges, burrs, or rough or
slippery surfaces.

• Fingers must be kept away from points that could crush or pinch them, especially when putting
an object down.

• Feet must be placed far enough apart for balance. The footing should be solid, and the intended
pathway should be clear.

• The load should be kept as low as possible, close to the body with the knees bent.

• To lift the load, grip firmly and lift with the legs, keeping the back as straight as possible.

• A worker should not carry a load that he or she cannot see around or over.

• When putting an object down, the stance and position are identical to that for lifting; the legs are
bent at the knees, and the back is straight as the object is lowered.

13.3 Electrical Safety

Electricity may pose a particular hazard to site workers due to the use of portable electrical equipment. If
wiring or other electrical work is needed, a qualified electrician must perform it.

General electrical safety requirements include:

•• All electrical wiring and equipment must be a type listed by Underwriters Laboratories (UL),
Factory Mutual Engineering Corporation (FM), or other recognized testing or listing agency.

•• All installations must comply with the National Electrical Safety Code (NESC), the National
Electrical Code (NEC), or USCG regulations.
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•• Portable and semi-portable tools and equipment must be grounded by a multi- conductor cord
having an identified grounding conductor and a multi-contact polarized plug-in receptacle.

•• Tools protected by an approved system of double insulation, or its equivalent, need not be
grounded. Double insulated tools must be distinctly marked and listed by UL or FM.

•• Live parts of wiring or equipment must be guarded to prevent persons or objects from touching
them.

•• Electric wire or flexible cord passing through work areas must be covered or elevated to protect it
from damage by foot traffic, vehicles, sharp corners, projections, or pinching.

•• All circuits must be protected from overload.

•• Temporary power lines, switchboxes, receptacle boxes, metal cabinets, and enclosures around
equipment must be marked to indicate the maximum operating voltage.

•• Plugs and receptacles must be kept out of water unless of an approved submersible construction.

•• All extension cord outlets must be equipped with ground fault circuit interrupters (GFCI).

•• Attachment plugs, or other connectors must be equipped with a cord grip and be constructed to
endure rough treatment.

•• Extension cords or cables must be inspected prior to each use and replaced if worn or damaged.
Cords and cables must not be fastened with staples, hung from nails, or suspended by bare wire.

•• Flexible cords (12 gauge or heavier) must be used only in continuous lengths without splice, with
the exception of molded or vulcanized splices made by a qualified electrician.

13.4 Lockout/Tagout Procedures

Only fully qualified and trained personnel will perform maintenance procedures. Before maintenance begins,
lockout/tagout procedures per OSHA 29 CFR 1910.147 will be followed. Lockout is the placement of a device
that uses a positive means, such as lock, to hold an energy or material-isolating device such that the
equipment cannot be operated until the lockout device is removed. If a device cannot be locked out, a tagout
system shall be used. Tagout is the placement of a warning tag on energy or material isolating device
indicating that the equipment controls may not be operated until the tag is removed by the personnel who
attached the tag.

13.5 Hot Work

The purpose of the hot work safety program is to protect all personnel against hazards associated with
activities producing sparks, flames, or other ignition sources, and to prevent the loss of property due to fire.
To effectively comply with the provisions of the OSHA standards governing fire prevention and hot work
activities, the hot work safety program establishes policy and procedures to ensure that physical and chemical
fire hazards present in the workplace are isolated from hot work activities. The hot work safety program is
applicable to all welding, cutting, burning, grinding, and other spark-generating work activities. Each
subcontractor may utilize their own hot work safety procedures as long as the requirements of this section are
met.
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13.5.1 Designated Hot Work Areas

LRI may establish designated hot work areas at the project site. Hot work conducted within a designated hot
work area does not require a hot work permit. Designated hot work areas must be approved by Facility (if site
is operated by others), and Site Supervisor prior to establishing. These hot work areas will be delineated, and
all project site personnel informed of their location.

All project site personnel are responsible for keeping flammable and combustible materials out of designated
hot work areas. All hot work conducted outside of designated hot work areas requires a hot work permit.

13.5.2 Conditions Prohibiting Hot Work

Hot work activities are prohibited in any areas of the project site where the following conditions exist:

•• If the requirements outlined in the hot work permit cannot be met, then hot work is prohibited, and
alternative methods shall be employed;

•• In areas potentially containing explosive atmospheres due to the presence of flammable gases,
vapors, liquids, or dusts; and

•• Within 50 feet of an area where flammable or combustible liquids or gases are stored.

Hot work activities shall not be conducted within the areas outlined above. All onsite personnel are
responsible for preventing hot work activities within prohibited areas.

13.5.3 Hot Work Permit

A hot work permit is required for welding, cutting, burning, grinding, or spark-generating hot work
conducted outside of designated hot work areas. This section outlines the preparation, issuance, use, and
tracking of hot work permits. Subcontractors may utilize their own hot work permits if they meet the
requirements of this section. This procedure has been developed to ensure that basic precautions for fire
prevention and employee safety are implemented prior to and during hot work activities conducted outside
of designated hot work areas. The hot work permit contains a checklist to be completed by authorized
personnel conducting the hot work; the checklist must be reviewed by the Site Supervisor and/or the Site
Safety Officer prior to the start of hot work activities. The checklist is designed to ensure the following
measures are implemented prior to the start of hot work activities.

•• If possible, the object or equipment on which hot work is to be conducted shall be moved to a
designated hot work area.

•• If an object or equipment on which hot work is to be conducted cannot be moved, all moveable fire
hazards shall be moved at least 50 feet from the hot work operation.

•• If the object or equipment on which hot work is to be conducted cannot be moved, or all fire hazards
cannot be removed, then guards, barriers, or screens shall be used to confine any heat, sparks, and
slag, and to protect the immovable fire hazards.

•• All floor, wall, and window openings or cracks within a 35-foot radius shall be protected to prevent
exposure of combustible material to heat, sparks, flying sparks, or slag.

•• Suitable fire extinguishing equipment shall be on-hand and ready for immediate use. At a minimum,
a 20-pound fire extinguisher capable of extinguishing Class A, B, and C fires will be available for use
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at the Site at all times. The actual number, size, and type of fire extinguishers will be determined by
the Site Supervisor and Site Safety Officer. Project personnel will be readily aware of the location of
the fire extinguisher and will be trained on when and how to use a fire extinguisher. On project Sites
where, electrical equipment and components may be vulnerable to corrosive ABC extinguishing
agents, extinguishers with non-corrosive agents such as carbon dioxide may be located in the vicinity
of this equipment for use in emergencies.

•• If hot work will take place in an area where flying sparks and slag may injure personnel working
near, above, or below the hot work operation, additional precautions shall be implemented to prevent
injury to the personnel (i.e., screens, barriers, caution tape, PPE, etc.).

•• A fire watch will begin before hot work is initiated and will continue during and for a minimum of 30
minutes after the hot work concludes to ensure that there are not any smoldering fires. A fire watch is
required whenever hot work is performed outside of designated hot work areas.

•• Verify that combustible materials adjacent to the opposite side of metal partitions, walls, ceilings, or
roofs and which are likely to be ignited by conduction or radiation are protected by guards, barriers,
screens, or moved 50 feet away from the metal partition, wall, ceiling, or roof.

•• If hot work is to be conducted in a confined or enclosed space, the requirements for confined space
entry will be reviewed and followed, and ventilation provided as needed to prevent employee
exposures to hazardous atmospheres.

•• Hot work will not be performed in areas where other workers may be affected unless adequate
engineering controls (local exhaust ventilation) or administrative controls (removed from area during
hot work) are used to prevent personnel exposure.

•• Welding, cutting, and other hot work will not be undertaken unless adequate ventilation, PPE, and
well-maintained welding equipment are used by trained and authorized personnel.

•• After welding or cutting has been completed, the work area will be thoroughly cleaned, and
equipment returned to the proper location.

•• Appropriate PPE and respiratory protection shall be used by all personnel involved in hot work
activities.

If any of the basic precautions for fire prevention cannot be implemented prior to or during hot work which is
conducted outside of designated hot work areas, then the hot work activities may not be conducted. At the
conclusion of the hot work activities, the hot work permit will be provided to the Site Safety Officer for
recordkeeping.

13.5.4 Fire Watch Procedures

A fire watch is required whenever hot work is performed outside of designated hot work areas. Fire watch
personnel are required to meet the following requirements.

•• Fire watch personnel must have fire extinguishing equipment readily available and ready for
immediate use.

•• Fire watch personnel must have unobstructed vision of the work being performed. If vision is
obstructed, then the work must be moved, or additional personnel must be added.
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•• Fire watch personnel must be trained in the use of the fire extinguishing equipment provided.

•• Fire watch personnel must be familiar with the procedure to sound the fire alarm in the event of a fire
and know the location of the nearest telephone.

•• Appropriate PPE and respiratory protection shall be used by all fire watch personnel involved in hot
work activities.

•• Fire watch personnel must watch for fires in exposed areas, try to extinguish a fire when safe to do so,
or otherwise activate the fire alarm system.

•• Authorized personnel must maintain fire watches for at least 30 minutes after the hot work
operations are completed.

If any of the above requirements cannot be met, hot work shall not be conducted.

13.6 Confined Space Entry

Confined Space Entry (CSE) should not be required to remove soils from the excavation area but may be
required for trenches and water treatment system construction and/or maintenance. If required, all CSE’s
will be in accordance with the LRI’s SOP #26 - Confined Spaces Program. All CSE’s will be evaluated and
determined whether a permit is required. Specific CSE training will be required for anyone performing the
task. A copy of the CSE Permit has been provided in Appendix B.

13.7 Emergency Equipment

Adequate emergency equipment for the activities being conducted on site and as required by applicable
sections of 29 CFR 1910 and 29 CFR 1926 will be on site prior to the commencement of project activities.
Personnel will be provided with access to emergency equipment, including, but not limited to, the following:

•• Hand held radios and cell phones;

•• 10-pound Class ABC extinguishers, number, and location as required by applicable sections of 29
CFR 1910 and 1926;

•• 25-person industrial first aid kits and eye wash station on site; and

•• Spill Kit to include absorbent material, absorbent pads and boom, shovels, dust pan, plastic bags, and
PPE.

•• PPE to include work gloves, latex gloves, nitrile gloves, face shields, safety glasses, respirators and
cartridges, disposable Tyvek overalls, chemical resistant boots or boot covers and hard hats. Level B
PPE is not anticipated on this project, however LRI maintains Level B PPE at our office if a situation
arises that requires increased level of PPE.

13.8 Sanitation

Site sanitation will be maintained according to appropriate federal, state, and local requirements and the
guidance provided below.
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13.8.1 Break Area

Breaks must be taken in the Support Zone (SZ), away from the active work area after site personnel go
through decontamination procedures. There will be no smoking, eating, drinking, or chewing gum or tobacco
in any area other than the SZ.

13.8.2 Potable Water

The following rules apply to all field operations:

•• An adequate supply of potable water will be provided at each project site. Potable water must be
kept away from hazardous materials or media, and contaminated clothing or equipment.

•• Portable containers used to dispense drinking water must be capable of being tightly closed and must
be equipped with a tap dispenser. Water must not be consumed directly from the container (drinking
from the tap is prohibited) nor may it be removed from the container by dipping.

•• Containers used for drinking water must be clearly marked and shall not be used for any other
purpose.

•• Disposable drinking cups must be provided. A sanitary container for dispensing cups and a
receptacle for disposing of used cups is required.

13.8.3 Sanitary Facilities

Access to facilities for washing before eating, drinking, or smoking, or alternate methods such as waterless
hand-cleaner and paper towels will be provided.

An appropriate number of portable chemical toilets will be provided. This requirement does not apply to
mobile crews or to normally unattended site locations so long as employees at these locations have
transportation immediately available to nearby toilet facilities. Hand sanitizing or hand wash stations will be
provided near portable toilets.

13.9 Communications

Hand-held radio units shall be used as much as possible by field teams for communication between site
personnel.

Telephones - A mobile telephone will be located in the Command Post area in the SZ for communication with
emergency support services/facilities. Telephones will also be available in the site trailer.

Hand Signals - Hand signals will be used by downrange field teams in conjunction with the buddy system.
These signals are very important when working with heavy equipment. They shall be known by the entire
field team before operations commence and reviewed during site-specific training.

Signal Meaning

• Hand gripping throat Out of air; can't breathe

• Grip Partner’s Wrist Leave area immediately; no debate

• Hands on top of head Need assistance

• Thumbs up OK; I'm all right; I understand

• Thumbs down No; negative
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Section 14 – Emergency Response and Contingency

14.1 Emergency Coordinator

The Site Emergency Coordinator shall be the Site Supervisor with the assistance and support of the Site Safety
Officer. The PSM shall verify appropriate emergency contacts before beginning work on-site. In addition, a
site briefing will be conducted with local emergency response personnel to familiarize them with site
operations and site layout.

Emergency Phone Numbers:

911 WILL BE CALLED IN THE EVENT OF AN EMERGENCY

Site Addresses

57 Excelsior Ave
Saratoga Springs, NY

All Emergencies
911

Saratoga Hospital
Alfred Z. Solomon Emergency Center
(Emergency Room Services)
211 Church St
Saratoga Springs, NY 12866

(518) 583-8313

City of Saratoga Springs Fire Dept
(non-emergency)
60 Lake Avenue
Saratoga Springs, NY 12866

(518) 587-3599

City of Saratoga Springs Police Dept
(non-emergency)
City Hall
5 Lake Avenue
Saratoga Springs, NY 12866

(518) 584-1800

Access Health Systems
(LRI Occupational Medical Provider)
776 Watervliet Shaker Rd # A
Latham, NY 12110-2209

(518) 782-2200

LRI will schedule a site briefing with the local emergency responders or at a minimum contact local
emergency dispatch to provide information regarding the project to familiarize emergency response
personnel with remediation operations and site layout.
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Hospital Route:

A hospital route map and written description depicting the route to the hospital from the site is presented in
Appendix A. A copy of the hospital route map and directions will be posted in a conspicuous location within
the Support Zone.

Location of Anticipated Assembly Area(s):

•• Site Entrance / Gate(s)
(Additional assembly areas may be identified based on work activities, locations, and predominate wind
directions. Emergency assembly areas will be identified and discussed during Tailgate Safety Meetings at
appropriate times throughout the project.)

Nearest Storm Shelter:

•• Contractor’s Office Trailer

•• Nearby business/public buildings

•• Site vehicles/equipment

Master Telephone List:
Chemtrec (24 Hours) ...........................................................................................800-262-8200
Bureau of Explosives (24 Hours) ..........................................................................1-888-283-2662
Poison Control Center...............................................................................................800-222-1222
Centers for Disease Control (Biological Agents) ...................................................800-232-4636
National Response Center (NRC)............................................................................800-424-8802
DOT (Office of Hazardous Safety) ..........................................................................800-467-4922
DOT (Regulatory Matters)........................................................................................855-368-4200
U.S. Coast Guard (Major Incidents) ........................................................................800-424-8802
Pesticide Health Hotline ...........................................................................................800-858-7378
NYSDEC Spill Hotline 800-457-7362
National Grid Gas Emergency (Upstate NY)......................................................1-800-892-2345

14.2 Implementation of Emergency Actions

The Site Supervisor with the support and assistance of the Site Safety Officer shall implement emergency
action procedures whenever conditions at the site warrant such action. The Site Supervisor in consultation
with the PSM if necessary will provide specific emergency response directions for the site for specific types of
emergencies. These directions may need to change periodically depending on work activities being
performed.

In the event that emergency services vehicles (police, fire, ambulance) need access to a location which is
blocked by the working crew operations, those operations (equipment, materials, etc.) will be immediately
moved to allow those vehicles access. Emergency crews will be briefed as to site conditions and hazards by
the Site Safety Officer. All vehicles and personnel will be decontaminated prior to leaving the Site.

The following emergency situations could occur during implementation of the remediation work. Each
emergency situation has specific response procedures that are also identified in the following sections.
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14.2.1 Personal Injury

In the event of injury to on-Site personnel or contact with hazardous materials requiring immediate medical
attention, implement the following protocol:

1. Decontaminate personnel and administer first aid.

Typical first aid measures for contact with hazardous materials include:

SKIN CONTACT:
Use copious amounts of water and solution. Wash/rinse affected area
thoroughly, then provide appropriate medical attention.

INHALATION: Move to fresh air and/or, if necessary, decontaminate/transport to hospital.

INGESTION: Decontaminate and if necessary transport to hospital.

PUNCTURE WOUND

OR LACERATION:
Decontaminate and if necessary transport to hospital.

(The PSM and Site Supervisor will provide medical data sheets to medical personnel as requested.)

2. If injury requires further medical attention beyond first aid, contact local Emergency Responders to
provide emergency services at the site and provide transportation to nearest medical facility if
necessary.

3. If injury only requires first aid on site, contact occupational health care provider to seek follow up
evaluation if deemed necessary.

4. Notify LRI PM and PSM. Also notify project engineer and/or the client on-site representation.

14.2.2 Spill/Release of Hazardous Material

In the event that a release of hazardous material occurs on Site within the limit of working areas,
implement the following protocols:

1. Perform material containment actions. To include but not limited to:
a. Isolate the spill area and do not allow entry by unauthorized personnel.
b. De-energize sources of ignition within 100 feet of the spill, including vehicle engines.
c. Done appropriate PPE.
d. Right or rotate containers to stop the flow of liquids. This step may be accomplished as soon

as the spill or leak occurs, providing it is safe to do so.
e. Sorbent pads, booms, adjacent soil, and/or absorbent media may be used to dike or berm

materials, subject to flow, and to solidify liquids.
2. Notify LRI PM and PSM. Also notify project engineer and/or the client on-site representation.

Sorbent pads, soil, or booms, if used, can be placed in appropriate soil stockpile areas or placed in appropriate
labeled containers pending transport and disposal. Contaminated tools and equipment shall be collected
for subsequent cleaning or disposal. Perform any required decontamination and/or disposal actives.

In the event that a release of hazardous material occurs on Site beyond the limit of working areas,
implement the protocols for community air monitoring as already identified in project documents,
implement the protocols as described above, and implement the following protocol:

1. Notify the project engineer and /or the client on-site representation.
2. Allow engineer and /or the client on-site representation to make notification to the USEPA OSC
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or his designee if the release qualifies under 40 CFR Part 302(Designation, Reportable Quantities
and Notification,) National Response Center (NRC), appropriate state regulatory agencies, and
the project engineers/owners.

3. Continue to perform material containment actions.
4. Continue to perform any air monitoring required to determine if the released material migrated

off-site.
5. Perform any required decontamination and/or disposal actives.
6. Create an LRI Incident Report.

In the event that a release historical in nature is observed in the subsurface within the work limits,
immediately notify the project engineer and/or the client on-site representation who will in turn report
such spills to the appropriate state regulatory agency and other authorities as needed.

14.2.3 Major Toxic Gas/Vapor Release

In the event that a major leak of toxic gases or vapors are detected at a work area, implement the
following protocol:

1. Evacuate worker to an area upwind from the affected area.
2. Identify the contaminate and monitor concentrations to determine if work can resume in area

with appropriate PPE or if local emergency services (i.e. Police and Fire Departments) need to be
notified as determined by the Site Safety Officer, Site Supervisor, and project engineer.

3. Police and Fire Departments will assume responsibility for proper emergency response strategies
upon arrival.

14.2.4 Fire

In the event of a fire at a work area the following protocol will be implemented:

1. Evacuate site personnel if the possible presence of noxious gases or other hazardous conditions
are present that would prevent the safe and effective use of fire extinguishers and heavy
equipment.

2. Quickly use fire extinguishers and heavy equipment and/or earth moving equipment to smother
the fire if this can be done safely and effectively.

3. If the fire cannot be extinguished using conventional measures, evacuate area and contact Police
and Fire Department.

4. Police and Fire Departments will assume responsibility for coordinating proper emergency
response strategies upon arrival.

14.2.5 Adverse Weather Conditions

In the event of adverse weather conditions, the Site Supervisor will determine if work can continue without
endangering the health and safety of field workers. Some adverse weather conditions can be:

• Potential for heat stress and heat-related injuries.

• Potential for cold stress and cold-related injuries

• Treacherous weather-related working conditions (i.e. rain, high wind, ice, hail)

• Limited visibility

• Potential for electrical storms
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14.3 Site Evacuation
In the event an evacuation is necessary, personnel will be notified through the use of two-way radios, air
horns, cell phones or a combination of the three. All personnel working on-site will, as part of the orientation
training, will be made aware of the evacuation routes to leave the site and re-group in a designated area(s).

It is anticipated that the primary site designated area or “muster point” will be at the LRI temporary office
trailers. It may be necessary through the duration of the project to designate secondary areas within the site
closer to work operations. Both primary and secondary muster points will be identified at the start of the
project and throughout. In addition, these locations will be posted on a map in the mobile office trailer.

It will be important that all site personnel meet at this location in order for attendance to be taken and to make
sure everyone is accounted for from the site. There may be more than one evacuation route depending on the
type of event that leads to the evacuation. This training will also be periodically incorporated into the daily
health and safety tailgate meetings to keep personnel familiar with the evacuation routes and designated
meeting area(s).

14.4 Safety Reports and Record Keeping

The SSO will maintain safety logs and Daily Work Report for all health and safety matters on site. The logs
and reports will include, but not be limited to, date, weather conditions, a description of planned work for the
day, times when site personnel arrive and depart, air monitoring data, heat and/or cold stress monitoring,
levels of protection, decontamination procedures, type and calibration of air sampling/monitoring equipment
used, safety meeting summaries, any accidents, incidents, or near misses, and corrective actions implemented.
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Section 15 – Fire Prevention and Protection Plan

The purpose of this Fire Prevention Plan is to eliminate the causes of fire, prevent loss of property by fire, and
to comply with OSHA’s standard on fire prevention, 29 CFR 1910.39. It provides employees with information
and guidelines that will assist them in recognizing, reporting, and controlling fire hazards. Section 14 should
be used in conjunction with Section 13 above for notification procedures and phone numbers.

Fire prevention involves elimination or control of conditions or substances that could ignite or fuel a fire.
Maintenance of a clean and orderly workplace is an essential element of fire prevention. Every employer
should routinely inspect the workplace to identify fire ignition and fuel hazards and then take appropriate
steps to eliminate them. Fire ignition hazards include open flames, some chemical agents, sparks, and heat
producing equipment or materials. Electrical systems and equipment, include wiring and switches, are major
sources of fire ignition sparks or heating hazards. Overloaded, damaged or flawed electrical circuits generate
heat in wiring that can reach a temperature sufficient to ignite adjacent materials, gases or flammable liquids
in the work areas. Certain materials generate heat from inherent chemical decomposition processes and if
accumulated to critical mass can generate enough internal heat to spontaneously combust. Sawdust debris
accumulations, oily rags in open containers are particularly susceptible to spontaneous combustion. Special
care is needed to avoid or control such hazards. Open containers of flammable liquids can generate
evaporative gases that flow through or accumulate in enclosed areas to reach a flame or spark that can cause
explosive ignition leading back to the flammable liquid source. Uncontrolled smoking and careless disposal of
tobacco smoking wastes is a major hazard and the ignition source for many workplace fires.

15.1 Background

LRI and its subcontractors are committed to minimizing the threat of fire to employees, visitors, and property.
LRI will comply with all applicable laws, regulations, codes, and good practices pertaining to fire prevention.
This Fire Prevention Plan serves to reduce the risk of fires at the Site in the following ways:

A. identifies materials that are potential fire hazards and their proper handling and storage procedures;
B. distinguishes potential ignition sources and the proper control procedures of those materials;
C. describes fire protection equipment and/or systems used to control fire hazards;
D. identifies persons responsible for maintaining the equipment and systems installed to prevent or

control ignition of fires;
E. identifies persons responsible for the control and accumulation of flammable or combustible material;
F. describes good housekeeping procedures necessary to insure the control of accumulated flammable

and combustible waste material and residues to avoid a fire emergency; and
G. provides training to employees with regard to fire hazards to which they may be exposed.

15.2 Assignment of Responsibility

Fire safety is everyone's responsibility. All employees should know how to prevent and respond to fires, and
are responsible for adhering to company policy regarding fire emergencies.

A. Project Management - Management determines the fire prevention and protection policies.
Management will provide adequate controls to provide a safe workplace, and will provide adequate
resources and training to its employees to encourage fire prevention and the safest possible response
in the event of a fire emergency.
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B. Plan Administrator or Project Safety Manager (PSM) – The Health and Safety personnel shall develop
and manage the Fire Prevention Plan for Contractor, and shall maintain all records pertaining to the
plan.

1. Develop and administer the Contractor’s fire prevention training program.
2. Ensure that fire control equipment and systems are properly maintained.
3. Conduct fire risk surveys and make recommendations.

C. Supervisors - Supervisors are responsible for ensuring that employees receive appropriate fire safety
training, and for notifying SSO and PSM when changes in operation increase the risk of fire.
Supervisors are also responsible for enforcing the fire prevention and protection policies and
controlling fuel source hazards.

D. All Employees shall:

1. Complete all required training before working without supervision.
2. Conduct operations safely to limit the risk of fire.
3. Report potential fire hazards to their supervisors.
4. Follow fire emergency procedures.
5. Smoke only in approved locations, extinguish all cigarettes in proper receptacles.

15.3 Plan Implementation

A. Good Housekeeping

To limit the risk of fires, employees shall take the following precautions:

1. Minimize the storage of combustible materials.
2. Make sure that other exit routes are kept free of obstructions.
3. Dispose of combustible waste in covered, airtight, metal containers.
4. Use and store flammable materials in well-ventilated areas away from ignition sources.
5. Keep equipment in good working order (i.e., inspect electrical wiring regularly and keep

motors and machine tools free of dust and grease).
6. Report all gasoline leaks immediately. The SSO shall ensure that all gas leaks are repaired

immediately upon notification.
7. Repair and clean up flammable liquid leaks immediately.
8. Keep work areas free of dust, lint, scraps, and similar material.
9. Do not rely on extension cords if wiring improvements are needed, and take care not to

overload circuits with multiple pieces of equipment.
10. Turn off electrical equipment when not in use.

B. Maintenance

The SSO will ensure that equipment is maintained according to manufacturers' specifications. LRI will also
comply with requirements of the National Fire Protection Association (NFPA) codes for specific equipment.
Only properly trained individuals shall perform maintenance work.
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15.4 Types of Hazards
The following sections address the major workplace fire hazards at the Site and the procedures for controlling
the hazards.

A. Electrical Fire Hazards

Electrical system failures and the misuse of electrical equipment are leading causes of workplace fires. Fires
can result from loose ground connections, wiring with frayed insulation, or overloaded fuses, circuits, motors,
or outlets.

To prevent electrical fires, employees shall:

1. Make sure that worn wires are replaced.
2. Use only appropriately rated fuses.
3. Never use extension cords as substitutes for wiring improvements.
4. Use only approved extension cords [i.e., those with the Underwriters Laboratory (UL) or

Factory Mutual (FM) label].
5. Check wiring in hazardous locations where the risk of fire is especially high.
6. Check electrical equipment to ensure that it is either properly grounded or double insulated.

B. Office Fire Hazards

Fire risks are not limited to the Site work. Fires in field offices can be caused through use of electrical
equipment, such as computers and fax machines. To prevent office fires, employees shall:

1. Avoid overloading circuits with office equipment.
2. Turn off non-essential electrical equipment at the end of each workday.
3. Keep storage areas clear of rubbish.
4. Ensure that extension cords are not placed under carpets.
5. Ensure that trash and paper set aside for recycling is not allowed to accumulate.

C. Flammable and Combustible Materials

The SSO shall regularly evaluate the presence of combustible materials at Site.

Certain types of substances can ignite at relatively low temperatures or pose a risk of catastrophic explosion if
ignited. Such substances obviously require special care and handling.

1. Class A combustibles.

These include common combustible materials (wood, paper, cloth, rubber, and plastics) that can act as fuel
and are found in non-specialized areas such as offices.

To handle Class A combustibles safely:

a. Dispose of waste daily.
b. Keep trash in metal-lined receptacles with tight-fitting covers (metal waste baskets that are

emptied every day do not need to be covered).
c. Keep work areas clean and free of fuel paths that could allow a fire to spread.
d. Keep combustibles away from accidental ignition sources, such as heat- or spark-producing

devices.
e. Store rags in metal bins with self-closing lids.
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f. Do not store excessive amounts of combustibles.
g. Make frequent inspections to anticipate fires before they start.

Water, multi-purpose dry chemical (ABC), and halon 1211 are approved fire extinguishing agents for Class A
combustibles.

2. Class B combustibles.

These include flammable and combustible liquids (oils, greases, tars, oil-based paints, and lacquers),
flammable gases, and flammable aerosols.

To handle Class B combustibles safely:

a. Use only approved pumps, taking suction from the top, to dispense liquids from tanks,
drums, barrels, or similar containers (or use approved self-closing valves or faucets).

b. Do not dispense Class B flammable liquids into containers unless the nozzle and container
are electrically interconnected by contact or by a bonding wire. Either the tank or container
must be grounded.

c. Store, handle, and use Class B combustibles only in approved locations where vapors are
prevented from reaching ignition sources such as heating or electric equipment, open flames,
or mechanical or electric sparks.

d. Do not use a flammable liquid as a cleaning agent inside a building (the only exception is in a
closed machine approved for cleaning with flammable liquids).

e. Do not weld, cut, grind, or use unsafe electrical appliances or equipment near Class B
combustibles.

f. Do not generate heat, allow an open flame, or smoke near Class B combustibles.
h. Know the location of and how to use the nearest portable fire extinguisher rated for Class B

fire.

Water should not be used to extinguish Class B fires caused by flammable liquids. Water can cause the
burning liquid to spread, making the fire worse. To extinguish a fire caused by flammable liquids, exclude the
air around the burning liquid. The following fire-extinguishing agents are approved for Class B combustibles:
carbon dioxide and multi-purpose dry chemical (ABC)

D. Smoking

Smoking is prohibited in active work areas. Certain outdoor areas (typically near the support office trailers)
may be designated as smoking areas. The areas in which smoking is allowed will be clearly identified and
contain receptacle(s).

15.5 Training

The SSO shall present basic fire prevention training to all employees upon employment, and shall maintain
documentation of the training, which includes:

A. review of 29 CFR 1910.38, including how it can be accessed;
B. this Fire Prevention Plan, including how it can be accessed;
C. good housekeeping practices;
D. proper response and notification in the event of a fire;
E. instruction on the use of portable fire extinguishers (as determined by company policy; and
F. recognition of potential fire hazards.
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Supervisors shall train employees about the fire hazards associated with the specific materials and processes
to which they are exposed, and will maintain documentation of the training. Employees will receive this
training:

A. at their initial assignment;
B. annually; and
C. when changes in work processes necessitate additional training
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Section 16 – Accident/Injury Reporting

The Site Supervisor and the Site Safety Officer shall maintain logs and reports covering health and safety
aspects of the project throughout the duration of work activities. In the event of an on-site accident resulting
in an exposure or injury, the Site Supervisor shall immediately complete a Supervisor's Incident Report (SIR).
The Site Supervisor and Site Safety Officer shall be responsible for maintaining on-site, the routinely
completed records and forms presented in Appendix D of this HASP.

16.1 Accident and Incident Reporting

The investigation and reporting requirements specified in National Grid Incident Reporting requirements
shall be used for reporting and documenting an injury, illness, near miss, motor vehicle incidents,
environmental releases, fires, incidents involving the public, and property damage involving LRI employees
and/or subcontractors.

A verbal notification will be made to the National Grid Project Manager within 1 hour of the incident. If the
National Grid PM cannot be reached the National Grid SIR Regional Safety Lead must be contacted. See
Attachment D for a copy of the National Grid Incident Reporting Requirements.

A draft written Incident Report and/or email summary must be completed and submitted to the National
Grid PM, National Grid SIR Safety Lead, and/or other designated National Grid representative within 4
hours of the incident. A final report will be provided within 24 hours. See Attachment D for a copy of the
LRI Supervisor’s Incident Report.

For accidents and injuries involving LRI personnel, the “Field Incident Report” form will be used to ensure
that all relevant information is recorded. Copies shall be maintained in the project files and copies will be
provided to the project team as necessary. Copies of all incident investigations and reporting will be
submitted to the Client and Project Engineer per Client specific time period.

As of Jan 1, 2015, OSHA requires that all work-related fatalities be reported within 8 hours to OSHA. All
work-related inpatient hospitalizations, all amputations and all losses of an eye must be reported within 24
hours to OSHA. The PSM will make such notifications to OSHA and, therefore, must receive the information
in time to make the notification without penalty. This includes completing the OSHA 300 Log as well as the
OSHA 301 incident report, both forms are available on the OSHA website. Subcontractors shall comply with
applicable notification requirements for their employees and must inform the PSM after notification is made.

16.2 Incident Investigation

An incident is any of the following events: first-aid cases, injuries, illnesses, near-misses, spills/leaks,
equipment and property damage, motor vehicle accidents, regulatory violations, fires, and business
interruptions. All incidents shall be investigated within 24 hours and reported to the PM and the Site
Supervisor immediately.

The purpose of an incident investigation is to prevent the recurrence of a similar hazardous event. Incident
investigations investigate all incidents in the same manner. Using the information gathered during an incident
investigation, appropriate measures will be taken to protect personnel from the hazard in question. The
Incident/Near-Miss Investigation Report is included in Attachment D.
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16.3 Near-Miss Reporting

As a part of the philosophy that work-related accidents and losses are preventable, we believe that the
practices and standards used to conduct work could sometimes lead to an incident and that changing these
practices and standards will reduce the potential for an incident. To achieve this end, we use the practice of
“near-miss” reporting. Near-misses are situations where no injury or property damage occurred; however,
under slightly different circumstances, an injury or property damage could have occurred. The near-miss
report should identify the work that was conducted, what actually happened, discuss the “what could have
happened” had the circumstances been slightly different, and recommend a change to procedures to prevent
an incident from occurring from similar work in the future. Near-miss reporting is encouraged for all workers
at any level in the work force and should be done immediately after the time of event. The worker may feel
comfortable completing the report themselves or may seek assistance from their Site Supervisor, Site Safety
Officer and/or PSM. Near-miss reporting, and job safety assessments can be particularly useful after any
changes to work practices are implemented, including changes to personnel, equipment, or means and
methods.
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Section 17 – HASP Acceptance
Each field team member shall sign this section after site-specific training is completed and before being
permitted to work on site.

I have read and understand this HASP. I have had the opportunity to ask questions and request
clarification as needed. I will use this document as a resource of information and comply with the
provisions contained therein.

Site/Project: National Grid – Former MGP Site – OU2, Excelsior Ave, Saratoga Springs, NY

Print Name Signature Date Company
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Slips, trips, falls, and protruding objects

Entanglement

Confined Spaces

Utility Conflict

Review utiltliy locations with subcontractors and on-site crew

Lack of Awarness

Vehicle Traffic

Biological

Be aware of bees and wasps. Avoid contact and disturbing nests. If stung, seek first aid treatment immediately.

Do not enter a space that has limited access and egress or is not intented to work in for an 8 hr workshift (i.e. vault, pit,
tank, hopper, etc.) The space may be considered a Confined Space and proprer entry protocal required.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediately.

Evaluate the work area for poisonous plants and avoid contact. If contact has been made, immediately wash affected
area.

Use road signage, traffic cones and/or traffic barrels, and a flag person if stopping or re-routing traffic in roadway.

Keep an eye on traffic and try not to work with back to traffic.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and
vegetation under foot.

Be aware of debris and vegetation that could cause foot and/or leg to become entangled.

Be aware of snakes and small mammals. Do not corner animals.

LRI and utility companies will review the locations and determine if any utility is in conflict with the proposed remediation
activities.

If any utility conflicts are identified, LRI, the client and its represtative, and the utility company will discuss what
appropriate corrective actions will need to be taken.

If additional work and work areas are identified during the progression of the original scope of work, than the above
mitigation measures for utiltiy identifitication and confilct management will occur.

Wear a lime green safety vest with reflective stripes if working withtin the roadway.

Job Safety Analysis

Utility Clearance
Non-HAZWOPER

MITIGATION

Locations of all subsurface utilties will be identified and marked out by an independent company (UFPO/DIGSAFE). In
addition, hire a private utility markout if necessary.

Locations of all aboveground and overhead utilties will be identified by LRI and flagged by the appropriate utiltiy or LRI.
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Job Safety Analysis

Utility Clearance
Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Site Orientation and Safety Briefing None

High visibility safety vests Road signage and flags

Safety glasses Hand held radios

Full length pants Appropriate gear depending on weather conditions

Steel toe boots Inform LRI site supervisor immediately of any incidents,
accidents, or near misses.

Leather work gloves (as needed) Do not work alone unless proper clearance has been given by
LRI.

Know the location of First Aid Kits and Fire Extinguishers

LRI SOPs - 34 - Electrical Safety Awareness

Print Name Signature Date

REVIEW and SIGNATURE

LRI SOPs - 26 - Confined Spaces Program
LRI SOPs - 33 - Driving Safety

LRI SOPs - 45 - General Safety Health
LRI SOPs - 83 - PPE and Assessments

MONITORING PROCEDURES

No occupational exposure monitoring required

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Sunburn

Unexpected movement of trailer

Delivery of unwanted equipment and/or
materials

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Crushing and pinch points

Vehicle Traffic and Pedestrian Traffic

Truck driver to present and LRI to sign off on load delivery receipt.

Trailers shall have brakes and/or chocking devices applied

Stay clear of moving machinery, heed backup alarms and get out of the way.

When moving material keep hands and feet clear of pinch points.

Job Safety Analysis

Mobilization
Non-HAZWOPER

Driving to the job site

Biological

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediately.

Be aware of snakes and small mammals. Do not corner animals.

Employee vehicles to be parked in designated areas

Obey traffic laws on public roads. Do not drive faster than the posted site speed limit (10 mph). Heavy equipment
always has the right away.

MITIGATION

Equipment and supplies to be staged in designated areas.

Utilize road signage on public roads as necessary identifying trucks entering and exiting the site

Use flag person if traffic on public roads will be temporarily stopped or restricted. Flag person shall wear a lime green
safety vest with reflective stripes.

Use sunscreen

Be aware of bees and wasps. Avoid contact and disturbing nests. If stung, seek first aid treatment immediately.

Evaluate the work area for poisonous plants and avoid contact. If contact has been made, immediately wash affected
area.
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Job Safety Analysis

Mobilization
Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Site Orientation and Safety Briefing None

High visibility safety vests Road signage and flags

Safety glasses Hand held radios

Full length pants Appropriate gear depending on weather conditions

Steel toe boots Inform LRI site supervisor immediately of any
incidents, accidents, or near misses.

Do not work alone unless proper clearance has
been given by LRI.

Know the location of First Aid Kits and Fire
Extinguishers

LRI SOPs - 42 - Forklift and Industrial Trucks

LRI SOPs - 83 - PPE and Assessments
LRI SOPs - 86 - Rigging Material Handling

Print Name Signature Date

LRI SOPs - 33 - Driving Safety

REVIEW and SIGNATURE

MONITORING PROCEDURES

No occupational exposure monitoring required

LRI SOPs - 34 - Electrical Safety Awareness

LRI SOPs - 74 - Mobile Equipment
LRI SOPs - 68 - Manual Lifting

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Shifted Loads

Job Safety Analysis

Off Load Equipment and Material
Non-HAZWOPER

Heavy Loads

Overhead Utilities

Heavy Equipment

Lubrication points should show signs of recent maintenance.

A fire extinguisher is provided on the equipment. Make sure it has been inspected and functional.

Ensure that the backup alarm is fully operational. Use spotters if necessary to move equipment

Flagg and/or protect overhead utilities that are within work area and the have the potential for being struck.

Read and become familiar with operators manual. Perform a pre-operation inspection of equipment. If any deficiencies are notes
immediately inform the LRI site supervisor. Do not operate equipment until defencencies are corrected.

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach equipment until clear
communication has been given by the operator to approach.

All operators will be aware of their surroundings. If necessary a spotter will be used. All operators will be aware of unstable working
surface and/or if near an excavation, personnel, or equipment.

Standard hand signals will also be used between grounds person and operator.

Heavy Equipment always has the right away. Never work within the operating or moving limits of the equipment.

Only experience and qualified personnel shall operate heavy equipment.

Make sure recommended preventive maintenance is being performed and a log maintained.

Know the limits of your machine. Do not cowboy or push the limits of the machine.

Employees shall not ride in buckets or on any part of the machine other than the seat.

MITIGATION

Do not lift alone equipment or materials greater than 50 pounds. Use proper lifting techniques like lifting with legs and not back. Do
not twist back while lifting.

Know the weight of the load before lifting.

Use appropriately rated and configured equipment. Use appropriately rated rigging if necessary and rigging protection.

Standard hand signals will be utilized for communication between a ground person and equipment operator.

DO NOT stand under loads and do not lift loads over heads of workers.

If using hoists and slings conduct pre use inspections, make sure load capacity of all components is known and wieght of object is
less. Operator must be trained

Evaluate loads before unsecuring for any movement or shiftment taken place during transport. If load has shifted, inform LRI site
supervisor before unloading.

Locate overhead utilities and identify voltages of electrical distribution lines.

Do not work within 10 feet of overhead utilities.

Use three points of contact when getting on and off the machine. Be especially careful in rain, mud, or icy conditions.

Whenever the machine is unattended the bucket/blades are lowered, brakes set, controls neutralized, and if possible the the engine
shut down.

Never make repairs or change attachments without first setting the brake, neutralizing the controls, and shutting down the engine.
Repairs should be made by trained authorized personnel only.
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Job Safety Analysis

Off Load Equipment and Material
Non-HAZWOPER

Pinch Points

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Surrounding work area will be evaluated for additional hazards None

High visibility safety vests Hand held radios

Safety glasses DO NOT stand under loads

Full length pants DO NOT reach under stack or individual steel sheets

Steel toe boots DO NOT walks on or over staged material

Work gloves Inform LRI site supervisor immediatley of any incidents,
accidents, or near misses.

Do not work alone unless proper clearance has been given by
LRI.

LRI SOPs - 33 Driving Safety

LRI SOPs - 42 Forklift and Industrial Trucks

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 86 Rigging Material Handling

Lack of visibility

Uneven ground surface, protruding objects,
slips, trips and falls

Limited work space

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES

Cuts and Lacerations

Appropriate work gloves.

Ensure fingers, hands, and arms are clear before material is set.

Keep windows and personnal eye protection clean.

Use a spotter when necessary.

Do not carry or stack objects in front of face or that which restricts the view of operator.

Ensure receiving or laydown area is cleared and available prior to moving loads.

Clearly designate and restrict work areas to essential personnel only. Use fencing or barricades such as caution tape if necessary.

Assess the area where off loading is to occur. Ensure the area is level, free of debris and protruding objects.

If work area becomes unstable notify LRI Project Management and Client Representation immediately. Stop work until unstable
conditions have been corrected.

Use the right tool for the right job. Use appropriate cutting tools for the task. Do not take short cuts.
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Job Safety Analysis

Off Load Equipment and Material
Non-HAZWOPER

Print Name Signature Date

REVIEW and SIGNATURE

No occupational exposure monitoring required

MONITORING PROCEDURES
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HAZARDS

Pinch Points

Overhead utilities

Electrical shock

Slips, trips, and falls

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Know the location of First Aid Kits and Fire Extinguishers

High visibility safety vests

Safety glasses

Full length pants

Steel toe boots

Work gloves

Job Safety Analysis

Place Mobile Office Trailer or Storage Trailer
Non-HAZWOPER

MITIGATION

Block, level, and tie down units (as needed) with appropriate material and utilizing appropriate tools. Properly trained
employees or subcontractors shall perform this work.

Use appropriately rated lifting devices (i.e. straps) and shackles. Use lifting strap protectors to prevent straps from becoming
abraded.

Identify location of trailer(s) and/or storage unit(s). Prepare area so it is level, firm, and free of debris and vegetation.

Utilize spotter when backing trailer or placing storage unit into position. Utilize hand radio and/or familiar hand singles between
operator and spotter.

Ensure proper clearance from overhead utilities when placing trailers or storage untis. Flag overhead utilities as necessary.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Do not work under a suspended load.

Bystanders will be kept clear of all working areas

Keep hands and body parts from away from trailer hitches while in motion. Do not force trailer connections and diconnection.
Encure trailer foot or blocking is in good condition prior to weight bering.

A liscensed electrician will perform all eletrical connections.

An OSHA approved set of stairs with handrails will be palced at each door. Stairs will also be leveled and shimmed to prevent
movement.

Falling Objects

Stay clear of moving machinery, heed backup alarms and get out of the way.

Trailer Placement
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Job Safety Analysis

Place Mobile Office Trailer or Storage Trailer
Non-HAZWOPER

LRI SOPs - 33 Driving Safety

LRI SOPs - 42 Forklift and Industrial Trucks

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 86 Rigging Material Handling

Print Name Signature Date

REVIEW and SIGNATURE

MONITORING PROCEDURES

No occupational exposure monitoring required

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Slips, trips, falls, and
protruding objects

Ensure backup alarms are functional and audible.

Bystanders will be kept clear of the working area.

Heavy Equipment

Hand Tools

Manual Lifting

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and
vegetation under foot.

Do not twist back while lifting, in transit, or placing item down.

If wokring together, stay clear of work radius for tools such as pick axes and sledge hammers. Keep hands and arms
away from strke area of tool.

All loads in excess of 49 pounds require use of mechanical aids or assistance from other personnel.

Do not carry multipe items if they obstruct view, can become unstable during transit, or are awkward causing balance to
be thrown off.

Lift with legs and not with back when picking up items.
Ergonomics

Biological

Be aware of snakes and small mammals. Do not corner animals.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediately.

Evaluate the work area for poisonous plants and avoid contact. If contact has been made, immediately wash affected
area.

Be aware of bees and wasps. Avoid contact and disturbing nests. If stung, seek first aid treatment immediately.

Install silt fence, hay bales, geotextile material, and/or other erosion control devices as specified in the contract plans.

Only trained and experience operators can run heavy equipment and equipment attachments.

Stay clear of operating equipment. Equipment using trenching attachemnt typically moves backwards. Limited visibilty
for operator. Ensure operators is aware of your location. Keep eye contact with operator when it is necessary to work

behind the equipment. Best to stay in front of equipment at all times.

Use hand held radios and familiar hand signals to prevent working in close proximity to equipment.

Use correct tool for the job. Shovels, pick axes, and sledge hammers are common tools for erosion control installation.

Wear leather work gloves when using hand tools.

Job Safety Analysis

Erosion and Sedimentation Control Measures
Non-HAZWOPER

MITIGATION

Lack of Awarness

Review location of erosion and sediment controls on plans. Identify if there are any subsurface utilities along the
alignment of erosion control

Ensure tools are in good working condition prior to starting work.
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Job Safety Analysis

Erosion and Sedimentation Control Measures
Non-HAZWOPER

MITIGATIONPPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS
Hard Hat Utility clearance None

Safety Vest Long sleeve shirt or jacket if heavy brush and prickers
Leather Gloves First Aid Kit
safety glasses Buddy System

Hearing Protection
Steel toe safety boot

LRI SOPs - 38 Fatigue Management

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 83 PPE Program

Print Name Signature Date
REVIEW and SIGNATURE

MONITORING PROCEDURES

No occupational exposure monitoring required

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Slips, trips, falls, and protruding objects

Entanglement

Cuts and lacerations

Extension cords must be GFCI protected or the outlet they are plugged into must be GFCI protected.

Improperly stored materials

Electrical shock

Muscle strain

Use leather gloves and/or other proper PPE to prevent cuts and lacerations if hand tools are utilized or working with sharp
objects.

Be aware of bees and wasps. Avoid contact and desturbing nests. If stung, seek first aid treatment immediately.

Use cords rated for hard or extra-hard usage only.

Inspect electrical cords before use. Do not use electrical cords with cuts, worn insulation, visible conductors, or missing ground
plug prong. Discard electrical cord immediatley if defective.

Job Safety Analysis

General Labor
Non-HAZWOPER and HAZWOPER

Biological

Unexpected injury to body with hand tools

Heat Stress

Clean up work area at the end of each shift. Stack materials in designated lay down areas. Place combustibles in approved
containers.

Don't over do it. Gradually become acclimated to warm temperatures before ramping up work production.

Take scheduled breaks out of the sun. Place cool water soaked rags around back of neck to help reduce body temperature.

Drink plenty of cool liquids. Stay away from "power" drinks or highly caffeinated drinks.

Know the signs of heat stress

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediatley.

Neatly stage materials in proximity to work areas.

Be aware of snakes and small mammals. Do not corner animals.

Be aware of debris and vegetation that could cause foot and/or leg to become entangled.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and vegetation
under foot.

Waste and refuse will be properly transported and disposed of off-site at approved disposal facilites.

Waste and refuse shall be placed in proper containers/recepacles and stored in approved locations.

Wear appropriate PPE when handling waste(s).

Do not modify tools or remove safety features or guards.

Do not force tools

Use the proper tool for the job.

MITIGATION

Do not lift alone equipment or materials greater than 50 pounds. Use proper lifting techniques like lifting with legs and not
back. Do not twist back while lifting or placing items down.

Evaluate the work area for poisionous plants and avoid contact. If contact has been made, immeidatley wash affected area.

Wastes and refuse

Do not use tools that are broken.

Don't be too aggressive when moving heavy or wet material.

Do not stack materials in excessive heights. Stack in a manner that allows easy handling.

Unwind electrical cords completely to prevent overheating and insulation deterioration.

Do not carry or hoist tools by their power cords.

Hand tools to coworkers handle first; do not throw them.
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Job Safety Analysis

General Labor
Non-HAZWOPER and HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses. VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Full length pants Be aware of surrounding activties and construction
operations. Semivolatiles - PAHs and Napthalene

Steel toe boots Uses bug spray and sun block Inorganic - heavy metals

Appropriate work gloves Know the location of First Aid Kits and Fire Extinguishers

Review MSDS sheets for equipment greases and oils

It is recommended to inform LRI site supervisor of the
predispostion to severe allergic reactions.

LRI SOPs - 15 Benzene and Benzene Awareness

LRI SOPs - 34 Electrical Safety Program

LRI SOPs - 38 Fatigue Management

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 77 Noise Awareness

LRI SOPs - 83 PPE Program

Print Name Signature Date

Take scheduled breaks out of the cold in a warm area.

Drink warm liquids.

Sevear Weather

Cold Stress

REVIEW and SIGNATURE

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

Know the signs of cold stress.

Stay dry. Remove and replace wet clothing with dry clothing.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Potential if working within Exclusion Zone. Site Specific
Contaminants identified below

All outdoor work will be temporarily suspended during thunder and lighting. At the first sign of thunder or lightning, work will be
suspended for 30 minutes. If no thunder or lightning is detected within that 30 minutes, work can resume.

Avoid touching metal with bare skin.

Use chemical heat packs.

Wear appropriate clothing and in layers. Protect exposed body parts.

Seek shelter indoors or in vehicle.

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Entanglement

Cuts and lacerations

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses.

Full length pants Be aware of surrounding activties and construction
operations.

Steel toe boots Uses bug spray and sun block

Hearing protection Know the location of First Aid Kits and Fire Extinguishers

Leather work gloves It is recommended to inform LRI site supervisor of the
predispostion to severe allergic reactions.

Unexpected injury to body with hand tools

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Job Safety Analysis

Fencing Barricade
Non-HAZWOPER

Biological

Wooden handles for tools are secured tightly in the tool and free of cracks and splinters.

Tag Defective tools/equipment as unsafe, and remove them from the jobsite.

Do not use tools that are broken.

Do not modify tools.

Upon fence removal or relocation, ensure fence post holes have been immediately filled in with appropriate material.

Slips, trips, falls, and protruding objects

Be aware of snakes and small mammals. Do not corner animals.

Be aware of debris and vegetation that could cause foot and/or leg to become entangled.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and vegetation under
foot.

MITIGATION

Do not force tools

Use the proper tool for the job.

Use leather gloves to prevent cuts and lacerations if hand tools are utilized.

Be aware of bees and wasps. Avoid contact and desturbing nests. If stung, seek first aid treatment immediately.

Evaluate the work area for poisionous plants and avoid contact. If contact has been made, immeidatley wash affected area.

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediatley.
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Job Safety Analysis

Fencing Barricade
Non-HAZWOPER

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

Print Name Signature Date

No occupational exposure monitoring required

REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

Page 16 of 57



HAZARDS

Slips, trips, falls, and protruding objects

Entanglement

Cuts and lacerations

Wooden stakes are slippery when wet.

Practice good erogonomic techniques to lessen muscular/skeletal strain.

Do not intentially stare at laser beam light.

Be aware of snakes and small mammals. Do not corner animals.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and vegetation
under foot.

Use leather gloves and/or other proper PPE to prevent cuts and lacerations if hand tools are utilized or working with sharp
objects.

Water body
Do not work in, on, or over a water body without a proper personnal floataion device (PFD).

If using a hammer or malet to drive stakes, make sure hand holding stake is out of the driving path of the tool.

It is perferable to use a post hole driver to drive stakes. Don't over extend post driver so that it can't slip off post causing
injury.

Be aware of bees and wasps. Avoid contact and desturbing nests. If stung, seek first aid treatment immediately.

Laser

Do not work alone near or on a water body.

Laser awarness training will be provided to LRI personnel. Client and site management will be informed of laser use so
notification can be provided to others on site.

If laser beam is a Class 2 beam or higher, appropriate signage (yellow triangular) will be posted on site.

Job Safety Analysis
Field Survey

Non-HAZWOPER

Biological

Be aware of debris and vegetation that could cause foot and/or leg to become entangled.

MITIGATION

Evaluate the work area for poisionous plants and avoid contact. If contact has been made, immeidatley wash affected
area.

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediatley.

Unexpected injury to body with hand
tools

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Wooden handles for tools are secured tightly in the tool and free of cracks and splinters.

Tag Defective tools/equipment as unsafe, and remove them from the jobsite.
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Job Safety Analysis
Field Survey

Non-HAZWOPER
PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses.

Full length pants Be aware of surrounding activties and construction
operations.

Steel toe boots Uses bug spray and sun block

Appropriate work gloves Know the location of First Aid Kits and Fire Extinguishers

It is recommended to inform LRI site supervisor of the
predispostion to severe allergic reactions.

LRI SOPs - 45 General Safety – Health Provision

Print Name Signature Date
REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES

No occupational exposure monitoring required

MONITORING PROCEDURES
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HAZARDS

Proper Hand Signals

Job Safety Analysis

Traffic Control
Non-HAZWOPER

MITIGATION

Lack of Training and Task Briefing

Verify if traffic control training is required. Typically if a road lane closure of a public road is necessary, federal and/or state training
will be required.

Personnel working in a public roadway to temporarily stop on coming vehicle and/or pedestrian traffic for the entry or exit of
delivery or transport trucks from the site shall be briefed on the site traffic plan. Personnel will know the type of delivery or

transport truck expected and the turning radius of such truck onto the site and leaving the site and how this will impact onsite
operations and traffic on public roads.

Low Visibility

Personnel shall wear a minimum of an ANSI/ISEA 107 Performance Class 2 high visibility vest. If necessary or during low light
conditions a Class 3 high visibility vest can be used.

Stand out from your surrounding so you can be seen. Don't stand in a group, in the shade, behind road signage, or behind
vehicles on side of road.

Use a light tower or some form of illumination on flagger and roadway during work at dust, dawn, and night.

Proper Equipment

Use a stop/slow paddle 18 inch by 18 inch or 24 inch by 24 inch depending on the traffic speeds needing to control.

Use a flag that is a red square material of 24 ich by 24 inch and 3 foot long handle.

Use reflective orange traffic cones at your flagging location to help motoris see you.

Use road signage as advance warning to motorist and pedestrians about road conditions/situations. Establish signage at an
appropriate distance from work to ensure motorist and pedestrians have time to stop or slow down safe to safe passing speeds.

Be familiar with the proper hang signals to stop traffic, allow traffic to proceed, and indicate to traffic to slow down.

Motorist and Pedestrians

Clearly communicate with motorist and pedestrian what is expected if not they are not following road signage and hand signals.
Be courteous and pleasant yet concise to not loose focus on traffic.

Be aware of unusal driving patterns such as sudden breaking and accelerating. Skidmarks and warning signs of motorist
confusion.

Signs and other warning devices out of place or inadequately placed. Fadded or damages warning devices

Traffic problems caused by weather or pavement conditions or uneven surfaces.

Attentiveness

Stay alert and keep you mind on the traffic.

Face traffic so you can check the speed and path of approaching vehicles.

Think about the unexpected and protect yourself. Have an escape route planned.

Leave your post only when you have been relieved.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.
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Job Safety Analysis

Traffic Control
Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Know the location of First Aid Kits and Fire Extinguishers

High visibility safety vests Know the telephone numbers of project contacts and emergency
response.

Safety glasses

Full length pants

Steel toe boots

Work gloves

LRI SOPs - 33 Driving Safety

LRI SOPs - 38 Fatigue Management

LRI SOPs - 45 General Safety - Health Provisions

Print Name Signature Date

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

No occupational exposure monitoring required

REVIEW and SIGNATURE
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HAZARDS

Slips, trips, falls, and protruding objects

Entanglement

Cuts and lacerations

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any
indicents, accidents, or near misses.

Full length pants Be aware of surrounding activties and construction
operations.

Steel toe boots Uses bug spray and sun block

Appropriate work gloves Know the location of First Aid Kits and Fire
Extinguishers

It is recommended to inform LRI site supervisor of
the predispostion to severe allergic reactions.

Job Safety Analysis
General Housekeeping

Non-HAZWOPER

Be aware of bees and wasps. Avoid contact and desturbing nests. If stung, seek first aid treatment immediately.

Evaluate the work area for poisionous plants and avoid contact. If contact has been made, immeidatley wash
affected area.

MITIGATION

Do not lift alone equipment or materials greater than 50 pounds. Use proper lifting techniques like lifting with legs
and not back. Do not twist back while lifting.

Use the proper tool for the job.

Use leather gloves and/or other proper PPE to prevent cuts and lacerations if hand tools are utilized or working
with sharp objects.

Use appropriate PPE when handling waste(s).

Unexpected injury to body with hand
tools

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Do not stack materials in excessive heights. Stack in a manner that allows easy placement, retrieval, and
handling.

Muscle strain

Waste and refuse will be properly transported and disposed of off-site at approved disposal facilites.

Waste and refuse shall be placed in proper containers/recepacles and stored in approved locations.

Do not use tools that are broken.

Do not modify tools.

Do not force tools

Be aware of snakes and small mammals. Do not corner animals.

Biological

Inspect yourself for ticks and tick bites at the end of the day. Remove entire ticks immediatley.

Improperly stored materials

Be aware of debris and vegetation that could cause foot and/or leg to become entangled.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces. Be aware of debris and
vegetation under foot.

Wastes and refuse

Clean up work area at the end of each shift. Stack materials in designated lay down areas. Place combustibles in
approved containers.

Neatly stage materials in proximity to work areas.
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Job Safety Analysis
General Housekeeping

Non-HAZWOPER

LRI SOPs - 46 General Waste Management

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools Programs

LRI SOPs - 63 Ladder Safety Program

LRI SOPs - 68 Manual Lifting

Print Name Signature Date
REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES

No occupational exposure monitoring required

MONITORING PROCEDURES

Page 22 of 57



HAZARDS

Noise

Lifting, pushing, pulling

Pinch Points

Cuts and Lacerations

Slips, trips, and falls

Dust

Small Equipment

Noise

Flying debris

Heavy Equipment

Heavy Equipment always has the right away. Never work within the operating or moving limits of the equipment.

Standard hand signals will also be used between grounds person and operator.

MITIGATION

A fire extinguisher is provided at the operator's compartment. Make sure it has been inspected and functional.

Lubrication points should show signs of recent maintenance.

Only experience and qualified personnel shall operate heavy equipment.

Know the limits of your machine. Do not cowboy or push the limits of the machine.

All operators will be aware of their surroundings. If necessary a spotter will be used. All operators will be aware of
unstable working surface and/or if near an excavation, personnel, or equipment.

Job Safety Analysis
Decontamination Pad Construction

Non-HAZWOPER
Non-HAZWOPER

Read and become familiar with operators manual. Perform a pre-operation inspection of equipment. If any deficiencies
are notes immediately inform the LRI site supervisor. Do not operate equipment until defencencies are corrected.

Make sure recommended preventive maintenance is being performed and a log maintained.

Use eye protection to prevent stone dust and stone debris from entering eye.

Hearing protection shall be used when working with compactor

Use three points of contact when getting on and off the machine. Be especially careful in rain, mud, or icy conditions.

Ensure that the backup alarm is fully operational. Use spotters if necessary to move equipment

Only experience and properly trained personnel shall operate small equipment.

Rolled material is very heavy and shall be deployed with a lifting bar, straps, and heavy equipment.

Stone products can generate dust. Water spray can be used to reduce stone generation.

Liner is very slipperywhen dry and extremly slippery when wet. Only walk on liner if necessary. Take extreme caution
when walking on liner.

Use proper cutting tools. Always cut away from the body.

Whenever the machine is unattended the bucket/blades are lowered, brakes set, controls neutralized, and if possible the
the engine shut down.

Keep feet and hands away from rolled material as it is being deployed.

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach equipment until
clear communication has been given by the operator to approach.

Hearing protection shall be used when working within 25 feet of equipment.

Never make repairs or change attachments without first setting the brake, neutralizing the controls, and shutting down the
engine. Repairs should be made by trained authorized personnel only.

Employees shall not ride in buckets or on any part of the machine other than the seat.
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Job Safety Analysis
Decontamination Pad Construction

Non-HAZWOPER
Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses.

Full length pants Be aware of surrounding activties and construction
operations.

Steel toe boots Uses bug spray and sun block

Hearing protection Know the location of First Aid Kits and Fire Extinguishers

Appropriate work gloves Review MSDS sheets for equipment greases and oils

LRI SOPs - 38 Fatigue Management

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 68 Manual Lifting

Print Name Signature Date

REVIEW and SIGNATURE

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

No occupational exposure monitoring required

MONITORING PROCEDURES

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Job Safety Analysis

Excavation and Trenching
Non-HAZWOPER and HAZWOPER

Only experience and qualified personnel shall operate heavy equipment.

Make sure recommended preventive maintenance is being performed and a log maintained.

Lubrication points should show signs of recent maintenance.

A fire extinguisher is provided at the operator's compartment. Make sure it has been inspected and functional.

MITIGATION

Read and become familiar with operators manual. Perform a pre-operation inspection of equipment. If any deficiencies are notes immediately inform the LRI site
supervisor. Do not operate equipment until defencencies are corrected.

Heavy Equipment

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach equipment until clear communication has been given by the
operator to approach.

All operators will be aware of their surroundings. If necessary a spotter will be used. All operators will be aware of unstable working surface and/or if near an excavation,
personnel, or equipment.

Standard hand signals will also be used between grounds person and operator.

Heavy Equipment always has the right away. Never work within the operating or moving limits of the equipment.

Ensure that the backup alarm is fully operational. Use spotters if necessary to move equipment

Stay away from the face of any cut.

Provide barricades or fencing to prevent unwanted access near or into work area.

Locate overhead utilities and identify voltages of electrical distribution lines.

Do not work within 10 feet of overhead utilities.

Flagg and/or protect overhead utilities that are within work area and the have the potential for being struck.

Excavations

Atmospheric conditions must be monitored prior to entry into trench or excavation.

Water accumulating in a trench or excavation must be controlled prior to anyone entering.

Be aware of the location of workers in and around the excavation at all times. A designated competent person must be onsite at all times while work is being done.

Stand away from equipment that is loading or unloading excavated material.

Never move excavated material over, above or near workers.

Never allow workers to walk between the bucket and machine.

Underground Utilities

Overhead Utilities

Soil spoils must be kept at least 2 feet from edge of excavation or trench.

Do not enter any excavation or trench unless it has been inspected by a Compentent Person before entry. If greater than 5 feet deep, sidewalls must be benched, sloped,
or protected to prevent cave in.

Use LRI Daily Excavation Checklist.

Designate a Compentent Person

If greater than 5 feet deep, a ladder must be present within 25 feet of the person in the trench.

Do not use heavy equiment to dig near active underground utilties. Use hand tools when digging near active utilties.

Call DigSafe NY (811) or equivalent UFPO for state work is being performed. In addition, hire a private markout if necessary.

Locate by UFPO all underground utilities. Flagg and mark out all identified underground utilties. Review these locations with Site Supervisor prior to excavation or
trenching activities.

Sloping or benching of cuts shall be done following instruction of a competent person.
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Job Safety Analysis

Excavation and Trenching
Non-HAZWOPER and HAZWOPER

Small Equipment

Noise

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Respirator and cartridges Potential if working within Exclusion Zone. Site Specific Contaminants identified below:

High visibility safety vests Hand held radios VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Safety glasses Appropriate gear depending on weather conditions Semivolatiles - PAHs and Napthalene

Full length pants Inform LRI site supervisor immediatley of any indicents, accidents, or near
misses. Inorganic - heavy metals

Steel toe boots Be aware of surrounding activties and construction operations. Multigas - LEL, O2, CO, H2S

Hearing protection Know the location of First Aid Kits and Fire Extinguishers

Review MSDS sheets for soil stabilizations additives

LRI SOPs - 15 Benzene and Benzene Awareness

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools Programs

LRI SOPs - 63 Ladder Safety Program

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 77 Noise Awareness

LRI SOPs - 100 Trenching Shoring Excavation

Print Name Signature Date

Wastes and refuse
Waste and refuse shall be placed in proper containers/recepacles and stored in approved locations.

Whenever the machine is unattended the bucket/blades are lowered, brakes set, controls neutralized, and if possible the the engine shut down.

Know the limits of your machine. Do not cowboy or push the limits of the machine.

Use three points of contact when getting on and off the machine. Be especially careful in rain, mud, or icy conditions.

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

REVIEW and SIGNATURE

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES

If an obstruction is found, stop operations and assess the situtation. If suspected utility, contact LRI Project Management and/or Client Representation.

Hearing protection shall be used when working near heaving equipment and small equipment

Only experience and properly trained personnel shall operate small equipment like compactors, plate tampers, jumping jacks, welders, torches, compressors, etc.

Waste and refuse will be properly transported and disposed of off-site at approved disposal facilites.

Never make repairs or change attachments without first setting the brake, neutralizing the controls, and shutting down the engine. Repairs should be made by trained
authorized personnel only.

Employees shall not ride in buckets or on any part of the machine other than the seat.
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HAZARDS

Noise

Wastes and refuse

Small Equipment

Read and become familiar with operators manual. Perform a pre-operation inspection of equipment. If any
deficiencies are notes immediately inform the LRI site supervisor. Do not operate equipment until defencencies are

corrected.

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach
equipment until clear communication has been given by the operator to approach.

Employees shall not ride in buckets or on any part of the machine other than the seat.

Never make repairs or change attachments without first setting the brake, neutralizing the controls, and shutting
down the engine. Repairs should be made by trained authorized personnel only.

Waste and refuse shall be placed in proper containers/recepacles and stored in approved locations.

Waste and refuse will be properly transported and disposed of off-site at approved disposal facilites.

Only experience and properly trained personnel shall operate small equipment.

Sloping or benching of cuts shall be done following instruction of a competent person.

Stand away from equipment that is loading or unloading excavated material.

Hearing protection shall be used when noise is loud enough that a normal voice or conversation could not be heard.

Excavations

Be aware of the location of workers in and around the excavation at all times. A designated competent person must
be onsite at all times while work is being done.

Stay away from the face of any cut.

Never allow workers to walk between the bucket and machine.

Never move excavated material over, above or near workers.

All operators will be aware of their surroundings. If necessary a spotter will be used. All operators will be aware of
unstable working surface and/or if near an excavation, personnel, or equipment.

Standard hand signals will also be used between grounds person and operator.

Heavy Equipment always has the right away. Never work within the operating or moving limits of the equipment.

Only experience and qualified personnel shall operate heavy equipment and attachments.

Make sure recommended preventive maintenance is being performed and a log maintained.

Know the limits of your machine. Do not cowboy or push the limits of the machine.

Job Safety Analysis

Obstruction Removal and Debris Processing
Non-HAZWOPER & HAZWOPER

MITIGATION

Heavy Equipment

Bleed off pressure in hydraulic lines prior to disconnecting. Wear safety glasses in case of spray. Have absorbant
pads and bucket on hand to manage any spillage.

Lubrication points should show signs of recent maintenance.

A fire extinguisher is provided at the operator's compartment. Make sure it has been inspected and functional.

Ensure that the backup alarm is fully operational. Use spotters if necessary to move equipment

Use three points of contact when getting on and off the machine. Be especially careful in rain, mud, or icy
conditions.

Whenever the machine is unattended the bucket/blades are lowered, brakes set, controls neutralized, and if
possible the the engine shut down.
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Job Safety Analysis

Obstruction Removal and Debris Processing
Non-HAZWOPER & HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Respirator and Cartridges Potential if working within Exclusion Zone. Site Specific
Contaminants identified below:

High visibility safety vests Hand held radios VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and
Xylenes)

Safety glasses Appropriate gear depending on weather conditions Semivolatiles - PAHs and Napthalene

Full length pants Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses. Inorganic - heavy metals

Steel toe boots Be aware of surrounding activties and construction
operations. Multigas - LEL, O2, CO, H2S

Hearing protection Know the location of First Aid Kits and Fire Extinguishers

Review MSDS sheets for equipment greases and oils

LRI SOPs - 46 General Waste Management

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 77 Noise Awareness

LRI SOPs - 83 PPE and Assessments

LRI SOPs - 85 Respiratory Protection Program

LRI SOPs - 86 Rigging Material Handling

LRI SOPs - 100 Trenching Shoring Excavation

LRI SOPs - 104 Welding Cutting Hot Work

Print Name Signature Date

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

If an obstruction is found, stop operations and assess the situtation. If suspected utility, contact LRI Project Management and/or Client Representation.

REVIEW and SIGNATURE

MONITORING PROCEDURES

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Permits and Manifests

Transport

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Stand away from equipment that is loading or unloading excavated material.

Never move excavated material over, above or near workers.

Never allow workers to walk between the bucket and machine.

Truck Drivers shall not stand on trailer while being loaded. If driver needs to inspect load, communication and must be made to the
equipment operator and approval given prior to climbing trailer ladder.

Do not drop large buckets of material into the truck trailer. This can cause severe damage to the truck.

Driver shall make certain that no pieces of debris or soil extend above the legal hgiht or hang over the sides of the trailer. Any loose debris
or soil lying on the railsof the trailer shall be cleaned off sot it does not fall onto road surface during transport.

Communication

Transport vehicles will be scheduled by the Site Supervisor.

Drivers of waste transport vehicles will be provided with a copy of the site specific Truck Rules for signature and to be filed on site. Drivers
will be briefed on location of loading area, restricted access areas, general PPE requirements, tarping and untarping procedure, overhead

utilities, remaining in cab of truck unless needing to check gauges, communication with heavy equipment operator (via radio or truck tender)
in the event they need to leave the cab, checking trailer gate for watertight seal, and inspecting vehicle before leaving the site and ensuring

the load is secure before driving off the site.

Truck Loading

A spotter shall be used when waste transport trucks are backing into loading area. The driver will not proceed onto the loading pad unless
directed by the spotter. Spotter will also ensure that other personnel and equipment are clear from area before trucks proceeds.

Use reflective traffic cones or traffic barrels to designate the four corners of the loading area.

The truck tender will ensure loading area has plastic or liner on ground surface and is clean prior to truck pulling into area. Plastic and liner
is very slippery and extremely slipper in wet conditions. If available, textured liner will be used to minimize slipper conditions.

Trucks shall have operational backup alarm. In the event a backup alarm is malfunctioning, a spotter must be used while truck is backing
up.

Personnel are to remain out of the area or the side of the trailer opposite from which the excavator is loading. Soil or material can fall from
or off bucket unexpectedly during the loading process.

Transport vehicles cannot idle for more than 5 minutes. Diesel and non-diesel powered engineers are not to idle for more than 5 minutes
unless vehicle is undergoing repair, running accessory equipment, or essential to vehicle internal operations.

Job Safety Analysis

Truck Loading and Transport
non-HAZWOPER & HAZWOPER

MITIGATION

Ensure that waste transport trucks have the required federal and state required permits for the waste material to hauled. Waste trucks will
need to have a manifest (non-hazardous or hazardous) completed and signed by driver and generator prior to leaving the site.

Traffic Control

Personnel working in a public roadway to temporarily stop on coming vehicle and/or pedestrian traffic for the entry or exit of delivery or
transport trucks from the site shall be briefed on the site traffic plan. Personnel will know the type of transport truck expected and the turning

radius of such truck onto the site and leaving the site and how this will impact onsite operations and traffic on public roads.

Know where to direct transport vehicles once on site. Use signage on site to direct flow of traffic through site and to location of waste
loading area.

Personnel shall wear a minimum of an ANSI/ISEA 107 Performance Class 2 high visibility vest. If necessary or during low light conditions a
Class 3 high visibility vest can be used.

On site traffic shall stay on stone access roads and be loaded in designated areas only.
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Job Safety Analysis

Truck Loading and Transport
non-HAZWOPER & HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Know the location of First Aid Kits and Fire Extinguishers Potential if working within Exclusion Zone. Site Specific Contaminants
identified below:

High visibility safety vests Know the telephone numbers of project contacts and emergency
response. VOCs - BTEX (Benzene, Toluene, Ethylbenzene, and Xylenes)

Safety glasses Site Specific Truck Rules Semivolatiles - PAHs and Naphthalene

Full length pants Inorganics - heavy metals

Steel toe boots Multigas - LEL, O2, CO, H2S

Work gloves

LRI Safety Policy 013 Benzene and Benzene Awareness Program

LRI Safety Policy 033 General Safety – Health Provision

LRI Safety Policy 034 Hand and Power Tools Programs

LRI Safety Policy 044 Ladder Safety Program

LRI Safety Policy 047 Manual Lifting

LRI Safety Policy 053 Mobile Equipment

LRI Safety Policy 055 Noise Hearing Conservation

Print Name Signature Date

REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.
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PHYSICAL HAZARDS

slips, trips, falls, and protruding objects

Vehicle traffic

Electrical Shock

Pinch Points

Falling Objects

Heavy Equipmnet Work Gloves
Cuts/Lacerations

CHEMICAL EXPOSURE HAZARDS

MGP (Coal Tar Residue) - Inhalation, skin

BTEX - Inhalation, skin

PAHs - Inhalation, skin

Heavy Metals - Inhalation, skin

MONITORING PROCEDURES

Air monitoring of work areas is required to insure proper PPE levels

LRI SOPs - 83 - PPE and Assessments

Heavy Equipment

LRI SOPs - 86 - Rigging Material Handling

LRI SOPs - 47 - Hand and Power Tools

LRI SOPs - 63 - Ladder Safety

Walking Surfaces

Notify other personnel if you start work in an active work area

APPLICABLE SAFETY PROCEDURES

LRI SOPs - 101 - Utility Clearance

GFI for electrical devices PPE - tyvek suits
Proper lifting techniques

Ensure proper training or task analysis prior to initiating work

Steel toe boots

Hearing Protection
ADDITIONAL SAFETY CONSIDERATIONS OTHER SAFETY

Depending on dewatering and volume pumps with floats may be used. High visibility safety vests
Pumps and hoses will be positioned to be away from heavy equipment tracks and
operation so that hoses are not cut/split or damaged. Safety glasses

Extra equipment will be maintained on site during the project
Full length pants

Job Safety Analysis

DEWATERING - NON-HAZWOPER and HAZWOPER

TASK DESCRIPTION PPE
LRI will utilize collection sumps to dewater excavation, dewatering sumps will be
constructed of perforated pipe, stone and have a submersible pump installed. Hard hats



HAZARDS

Cuts/Lacerations/Abbrasions

Potential Energies

Working from Elevated Surfaces

Railing and guard rails must be present and in the upright postion along top of frac tanks or any other treatment
component with a catwalk.

Be aware of hoses and pipes that are laid on the ground. Trip hazard. Also, pipes and hoses shall be protected from
vehicles that cross over the top.

Slips, Trips, and Falls

Do not place hands or fingers within any working parts. Shutdown equipement and Lock Out/Tag Out.

Utilize the proper tool for the proper job. Do not force tools.

Keeps hand and fingers away from materials and/or equipment that is being placed or set into position.

Pinch Points

Review MSDS for any treatment chemical that is used on site. Wear recommended PPE and become familiar with First
Aid measures. Maintain MSDS sheet on site.

Treatment Chemicals

The employee shall maintain a three (3)-point grip on the ladder at all times and carry tools/equipment on a belt or hoist
up. Do not carry anything in the hands that could cause injury in case of fall.

The employee shall face the ladder while ascending or descending.

Job Safety Analysis

Water Management and Treatment
Non-HAZWOPER & HAZWOPER

MITIGATION

Excavations greater than 6' shall be protected with a guardrail system, fence, or barricade. These protection system will
must conform to OSHA specifications.

Ladders

Electrical Shock

Do not enter any excavation or trench unless it has been inspected by a Compentent Person before entry. If greater than
5 feet deep, sidewalls must be benched, sloped, or protected to prevent cave in.

The footing of the ladder shall be placed on a stable and level surface.

If greater than 5 feet deep, a ladder must be present within 25 feet of the person in the trench.

Atmospheric conditions must be monitored prior to entry into trench or excavation.

Water accumulating in a trench or excavation must be controlled prior to anyone entering.

Do not stand on the top two rungs or top of step ladders.

Excavations

Ergonomics for Lifting

Ladders shall be maintained in good condition at all times, the joint between the steps and side rails shall be tight, all
hardware and fittings securely attached, and the movable parts shall operate freely without binding or undue play.

Frayed or badly worn rope shall be replaced. Safety feet and other auxiliary equipment shall be kept in good condition to
ensure proper performance.

No ladder shall be used to gain access to an elevated surface unless the top of the ladder extends at least 3 feet above
the point of support, and properly tied off.

Never move excavated material over, above or near workers.

Never allow workers to walk between the bucket and machine.

Stay away from the face of any cut.

Soil spoils must be kept at least 2 feet from edge of excavation or trench.

Do not lift alone equipment or materials greater than 50 pounds. Use a two person lift or mechanical devices to assist.

Working surfaces may be wet and slippery. The use of rubber overboots in an excavation may exacerbate this hazard.

Ensure that all electrical extension cords are plugged into a GFIC

Ensure that all electrical extension cords are plugged into a GFIC

Wear leather work gloves to prevent cuts, lacerations, and abbrasions while handling ropes tied to pumps and hoses.

Adhere to manufactures specifications and safety procedures when operating water treatement components.

Prior to accepting delivery of any chemicals or materials on site, check with the Site Superviosor that the delivery is
correct.

The ladder shall be secured at the top or held by another person at the base.

Prior to disconnecting hoses and pumps or opening vessels, bleed off pressure.

Do not work at the edge of an unprotected excavation that is greater than 6'. Maintain a minimum if 6' from the edge of
any elevated work surface. If work must take place within 6' of the edge, a fall arrest system shall be in place.

Provide additional barricades or fencing to prevent unwanted access near or into work area.

Use proper lifting techniques like lifting with legs and not back. Do not twist back while lifting.

Inpsect extension cords for damage to insulation and presence of grounding plug. Remove from service any extension
cord that is damaged.

Ladders shall be inspected by a competent person for visible defects on a periodic basis and after any occurrence that
could affect their safe use

Ladders shall be used only for the intended purpose for which they were designed. Ladders shall not be used in a
horizontal position as platforms, runways, or scaffolds.
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HAZARDS

Job Safety Analysis

Water Management and Treatment
Non-HAZWOPER & HAZWOPER

MITIGATION

Poor Air Quality

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Respirator and cartridges Potential if working within Exclusion Zone. Site
Specific Contaminants identified below:

High visibility safety vests Hand held radios VOCs - BTEX (Benzene, Toulene, Ethylbenzene,
and Xylenes)

Safety glasses Inform LRI site supervisor immediatley of any indicents, accidents,
or near misses. Semivolatiles - PAHs and Napthalene

Work gloves and/or latex gloves Be aware of surrounding activties and construction operations. Inorganic - heay metals

Steel toe boots Know the location of First Aid Kits and Fire Extinguishers Multigas - LEL, O2, CO, H2S

Hearing protection Review MSDS sheets

Air Monitoring inside warming structure as needed when personnel
need to enter.

LRI SOPs - 5 Aerial Lifts
LRI SOPs - 13 Assured Equipment Grounding
LRI SOPs - 26 Confined Spaces Program
LRI SOPs - 34 Electrical Safety Awareness
LRI SOPs - 46 General Waste Management
LRI SOPs - 37 Fall Protection
LRI SOPs - 45 General Safety – Health Provision
LRI SOPs - 47 Hand and Power Tools
LRI SOPs - 63 Ladder Safety
LRI SOPs - 67 Lockout Tagout
LRI SOPs - 68 Manual Lifting
LRI SOPs - 77 Noise Awareness
LRI SOPs - 83 PPE and Assessments
LRI SOPs - 85 Respiratory Protection
LRI SOPs - 100 Trenching Shoring Excavation
LRI SOPs - 104 Welding Cutting Hot Work

Print Name Signature Date

The potential exists for poor air quality within a structure if being used. Periodic air monitoring for oxygen, carbon
monoxide, hydrogen sulfide, LEL, and VOCs should be conducted and prior to entry of personnel who need to work within

structure.

Splash and Sprays

Confined Spaces

MONITORING PROCEDURES
Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES

REVIEW and SIGNATURE

If skin comes in contact with water being processed, wash the area immediatley with soap and water.

Wear safety glasses while working in the water treatment plant. Do not wear shadded or tinted glasses to prevent
difficulty seeing.

Never enter a vessel or tank until you confirm the space is or is not a Confines Space.

Review and implement if necessary the LRI Confined Space procedure prior to entering the space.
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HAZARDS

Slips, trips, falls, and protruding objects

Entanglement

Cuts and lacerations

Cuts and lacerations

Job Safety Analysis
Fuel Burning Portable Heaters Inside Structures and Other Enclosures

Non-HAZWOPER
MITIGATION

Fire

Tarps, canvas, and plastic coverings have been the major fuel source in many fires started with salamander heaters and
other In order to prevent fires, always maintain a minimum distance of at least 3 feet from any combustible materials and

observe an overhead clearance of at least 6 feet. A fire extinguisher shall be placed within 20 feet of the open flame heater
in order to quickly extinguish a fire if it occurs.

Fuel Burning Portable Heaters are designed to be used in a horizontal position. Do not attempt to use them in other
positions unless specified as a safe option in the manufacturer's specifications.

Always follow the manufacturer's instructions when lighting the heater or shutting it down. Do not attempt shortcuts.

After lighting the LP Gas Salamander Heater and Other Portable Heater, ensure that the heater is functioning properly and
the flame is burning steadily and is free of flame-waffling. A quick inspection of the heater flame takes a brief moment and
will help minimize or prevent an accident or fire. If the heater is malfunctioning or if flame-waffling is present, then shut off

the heater, check the operations manual, diagnose the problem, and restart the heater unit.

When fueling or changing LP tanks, follow the manufacturer's instructions, check for leaks (i.e., fuel lines, hoses, and
connections, etc.), and ensure that the unit is cool to the touch.

Do not store or dispense flammable fuels, solvents, or paints in the vicinity of the open flame heater.

Burns

Do not operate LP Gas Salamander Heaters and Other Portable Heaters in the middle of walkways or too close to active
work areas where workers could be exposed to the open flame of the heating unit.

Do not stand within 3 feet of the open flame heater to prevent clothing from igniting on fire.

When lighting and shutdown sequences, stand clear of the open flame end of the heater to avoid burns from a malfunction.

Prior to lighting open flame heaters, check for leaks in fuel lines, hoses, and connections to avoid burns from an
unexpected fire during a malfunction.

Be aware of ground surface conditions especially uneven, wet, and/or slippery surfaces in the vicinity of the operating open
flame heater. Be aware of loose plastic sheeting, construction materials, debris, and vegetation under foot.

Tag Defective tools/equipment as unsafe, and remove them from the jobsite.

Wooden handles for tools are secured tightly in the tool and free of cracks and splinters.

Be aware of loose clothing, debris, and vegetation that could cause foot and/or leg to become entangled onto the operating
open flame heater.

Use leather gloves and/or other proper PPE to prevent cuts and lacerations if hand tools are utilized or working with sharp
objects.

Asphyxiation

Accumulation of combustion gases from LP Gas Salamander Heaters and Other Portable Heaters has a potential for
oxygen deficiency and carbon monoxide poisoning inside buildings, enclosures, and confined spaces that do not have

adequate cross-ventilation. During operation of an open flame heater inside the WWTP or other enclosure, occupants shall
ensure air quality monitoring equipment is installed, operating properly, and acceptable atmosphere conditions have been

confirmed prior to entering the structure. Occupants shall cross-ventilate the interior by opening two doorways on opposing
ends of the structure.

Remember that LP gas is heavier than air. Leaks in cylinders tend to seek the lower level of a room and could move to
other areas easily. Leaks should be reported immediately after they are discovered to minimize the risk of oxygen

depletion and ignition. LP gas cylinders not in use should be properly stored and secured outside in an area away from any
building or enclosure.

Use leather gloves and/or other proper PPE to prevent cuts and lacerations if hand tools are utilized or working with sharp
objects.

Unexpected injury to body with hand
tools

It is perferable to use a post hole driver to drive stakes. Don't over extend post driver so that it can't slip off post causing
injury.

If using a hammer or malet to drive stakes, make sure hand holding stake is out of the driving path of the tool.

Practice good erogonomic techniques to lessen muscular/skeletal strain.

Wooden stakes are slippery when wet.
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Job Safety Analysis
Fuel Burning Portable Heaters Inside Structures and Other Enclosures

Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses.

Full length pants Be aware of surrounding activties and construction
operations.

Steel toe boots Know the location of First Aid Kits and Fire Extinguishers

Appropriate work gloves It is recommended to inform LRI site supervisor of the
predispostion to severe allergic reactions.

LRI SOPs - 45 General Safety – Health Provision

Print Name Signature Date

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

Occupational exposure monitoring is required whenever LP Gas Salamander Heaters and Other Portable Heaters are being operated within the Wastewater
Treatment Plant enclosure, confined spaces, or other buildings and structures. A calibrated 5-gas meter shall be used to monitor the interior of the enclosure for
volatile organic compounds (VOCs), percent of lower explosive limit (LEL%), hydrogen sulfide (H2S), carbon monoxide (CO), and oxygen (O2) in accordance with
the HASP.

REVIEW and SIGNATURE
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HAZARDS

Lack of communication and direction

Lack of Training

Job Safety Analysis

In-Situ Soil Stabilization (ISS)
Non-HAZWOPER & HAZWOPER

MITIGATION

Before beginning each phase of work the supervisor will explain to all operators and ground persons where they will be
working, what they are to do, and how the work will proceed.

Only trained and experienced LRI personnel will be designated as a ground person(s) and equipment operator(s).

Underground Utilities

Call DigSafe NY (811) or equivalent UFPO for state work is being performed.

Locate by UFPO all underground utilities. Flagg and mark out all identified underground utilties. Review these locations with Site
Supervisor prior to excavation or trenching activities.

Do not use heavy equiment to dig near active underground utilties. Use hand tools when digging near active utilties.

Overhead Utilities

Locate overhead utilities and identify voltages of electrical distribution lines.

Do not work within 10 feet of overhead utilities. (If the power line voltage is greater than 50 kV a greater working
distance is required. Confirm these distances with Site Supervisor or Project Manager.)

Flagg and/or protect overhead utilities that are within work area and the have the potential for being struck.

Heavy Equipment

Read and become familiar with operators manual. Perform a pre-operation inspection of equipment. If any deficiencies are noted
immediately inform the LRI site supervisor. Do not operate equipment until defencencies are corrected.

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach equipment until clear
communication has been given by the operator to approach.

All operators will be aware of their surroundings. If necessary a spotter will be used. All operators will be aware of unstable working
surface and/or if near an excavation, personnel, or equipment.

Standard hand signals will also be used between grounds person and operator.

Heavy Equipment always has the right away. Never work within the operating or moving limits of the equipment.

Only experience and qualified personnel shall operate heavy equipment.

Make sure recommended preventive maintenance is being performed and a log maintained.

Lubrication points should show signs of recent maintenance.

A fire extinguisher is provided on the equipment. Make sure it has been inspected and functional.

Ensure that the backup alarm is fully operational. Use spotters if necessary to move equipment

Use three points of contact when getting on and off the machine. Be especially careful in rain, mud, or icy conditions.

Whenever the machine is unattended the bucket/blades/stick/attachements are lowered, brakes set, controls neutralized, and if
possible the the engine shut down.

Know the limits of your machine. Do not cowboy or push the limits of the machine.

Employees shall not ride in buckets or on any part of the machine other than the seat.

Never make repairs or change attachments without first setting the brake, neutralizing the controls, and shutting down the engine.
Repairs should be made by trained authorized personnel only.
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Job Safety Analysis

In-Situ Soil Stabilization (ISS)
Non-HAZWOPER & HAZWOPER

Uneven and unstable ground surface

Uncontrolled Work Area

Pinch Points

Noise

Respirable Dust

Entanglement

Assess the area where threading is to occur. Ensure the area is level for manlift to work. Also ensure work area is
stable and capable of supporting the weight of equipment and loads.

Clearly designate and restrict work areas to essential personnel only. Use fencing or barricades such as caution tape if necessary.

Ensure fingers, hands, and arms are clear before material is set.

Cuts and Lacerations

Appropriate work gloves.

Use the right tool for the right job. Use appropriate cutting tools for the task. Do not take short cuts. Do not force tools.

Hearing protection shall be used when noise is loud enough that a normal voice or conversation could not be heard.

Muscle strain

Do not stack materials in excessive heights. Stack in a manner that allows easy handling.

Don't be too aggressive when moving heavy or wet material.

Do not lift alone equipment or materials greater than 50 pounds. Use proper lifting techniques like lifting with legs and not back. Do
not twist back while lifting or placing items down.

Chemical

During excavation and mixing operations (in-situ or ex-situ), workers may be exposed to inhalation/ingestion/dermal/ and eye hazards
from airborne site contaminants and soil stabilization additives.

High-pressure injection of stabilizing compounds can spray or splatter chemical agents.

Enhanced off gassing of VOCs may occur as a result of the heat generated during the stabilization process. Also, ammonium
compounds may be released when mixing cement.

The generation of airborne VOCs may be reduced by the periodic application of water or emission-suppressing foams to the active
excavation and mixing areas.

Slips, trips, and falls

The addition of foam to control vapors may also create a slip and fall hazard. Workers should not walk on areas to which foam has
been applied.

Working surfaces may be wet and slippery. The use of rubber overboots may exacerbate this hazard.

Be aware of hoses and pipes that are laid on the ground. Trip hazard. Also, pipes and hoses shall be protected from vehicles that
cross over the top.

Worker exposure to respirable dust may be minimized by periodically wetting the soil with water or by the use of respiratory
protection, such as a air-purifying respirator equipped with a HEPA(N100, R100, P100) filter/cartridge.

All moving mechanisms (i.e. drive shafts, sprockets, chains, pulleys, or other revolving/rotating mechanisms) must be guarded to
prevent accidental contact. Workers should operate the equipment only when guards are in place, and wear appropriate PPE and

clothing. No loose clothing should be worn, shirt tails should be tucked in, and long sleeves should be buttoned. Long hair should be
tied up, and restrained under hard hats.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.
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Job Safety Analysis

In-Situ Soil Stabilization (ISS)
Non-HAZWOPER & HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Respirator and cartridges Potential if working within Exclusion Zone. Site Specific
Contaminants identified below:

High visibility safety vests Hand held radios VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Safety glasses Appropriate gear depending on weather conditions Semivolatiles - PAHs and Napthalene

Full length pants Inform LRI site supervisor immediatley of any indicents, accidents,
or near misses. Inoganic - heavy metals

Steel toe boots Be aware of surrounding activties and construction operations. Multigas - LEL, O2, CO, H2S

Hearing protection Know the location of First Aid Kits and Fire Extinguishers Ammonia

Review MSDS sheets for soil stabilizations additives

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 77 Noise Awareness

LRI SOPs - 100 Trenching Shoring Excavation

Print Name Signature Date

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES
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HAZARDS

Working from Elevated Surfaces

Grout Materials

Poor Air Quality

Noise

Respirable Dust

Entanglement

Job Safety Analysis

Grout Plant Operations
Non-HAZWOPER

MITIGATION

Railing and guard rails must be present and in the upright postion along top of hoppers.

Soft Tissue Injury

Do not lift alone equipment or materials greater than 50 pounds. Use a two person lift or mechanical devices to assist.

Use proper lifting techniques like lifting with legs and not back. Do not twist back while lifting.

Don't be too aggressive when moving heavy or wet material.

Slips, Trips, and Falls
Working surfaces may be wet and slippery. The use of rubber overboots in wet conditions n may exacerbate this hazard.

Be aware of hoses and pipes that are laid on the ground. Trip hazard. Also, pipes and hoses shall be protected from
vehicles that cross over the top.

Electrical Shock

Ensure that all electrical extension cords are plugged into a GFIC

Inpsect extension cords for damage to insulation and presence of grounding plug. Remove from service any extension cord
that is damaged.

Wiring of grout plant and grout plant component shall be done by an electrician or qualified personnel.

Ladders

Ladders shall be inspected by a competent person for visible defects on a periodic basis and after any occurrence that could
affect their safe use

Ladders shall be maintained in good condition at all times, the joint between the steps and side rails shall be tight, all
hardware and fittings securely attached, and the movable parts shall operate freely without binding or undue play.

Ladders shall be used only for the intended purpose for which they were designed. Ladders shall not be used in a horizontal
position as platforms, runways, or scaffolds.

The ladder shall be secured at the top or held by another person at the base.

No ladder shall be used to gain access to an elevated surface unless the top of the ladder extends at least 3 feet above the
point of support, and properly tied off.

The footing of the ladder shall be placed on a stable and level surface.

Do not stand on the top two rungs or top of step ladders.

The employee shall maintain a three (3)-point grip on the ladder at all times and carry tools/equipment on a belt or hoist up.
Do not carry anything in the hands that could cause injury in case of fall.

The employee shall face the ladder while ascending or descending.

Pinch Points

Adhere to manufactures specifications and safety procedures when operating grout plant components.

Do not place hands or fingers within any working parts. Shutdown equipement and Lock Out/Tag Out.

Utilize the proper tool for the proper job. Do not force tools.

Keeps hand and fingers away from materials and/or equipment that is being placed or set into position.

Review MSDS for any treatment chemical that is used on site. Wear recommended PPE and become familiar with First Aid
measures. Maintain MSDS sheet on site.

Potential Energies

Prior to disconnecting hoses and pumps or opening vessels, bleed off pressure.

Unexpected rutpure in hose lines. Inspect hose lines daily and remove from service damaged or worn hose.

Splash and Sprays

Wear safety glasses while working in the water treatment plant. Do not wear shadded or tinted glasses to prevent difficulty
seeing.

If skin comes in contact with water being processed, wash the area immediatley with soap and water.

High-pressure injection of stabilizing compounds can spray or splatter chemical agents.

The potential exists for poor air quality within a structure if being used. Periodic air monitoring for oxygen, carbon monoxide,
hydrogen sulfide, LEL, and VOCs should be conducted and prior to entry of personnel who need to work within structure.

Confined Spaces
Never enter a vessel or tank until you confirm the space is or is not a Confines Space.

Review and implement the LRI Confined Space procedure prior to entering the space.

Hearing protection shall be used when noise is loud enough that a normal voice or conversation could not be heard.

Worker exposure to respirable dust may be minimized by periodically wetting the soil with water or by the use of respiratory
protection, such as a air-purifying respirator equipped with a HEPA(N100, R100, P100) filter/cartridge.

All moving mechanisms (i.e. drive shafts, sprockets, chains, pulleys, or other revolving/rotating mechanisms) must be guarded
to prevent accidental contact. Workers should operate the equipment only when guards are in place, and wear appropriate
PPE and clothing. No loose clothing should be worn, shirt tails should be tucked in, and long sleeves should be buttoned.

Long hair should be tied up, and restrained under hard hats.
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PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Respirator and cartridges Multigas - LEL, O2, CO, H2S

High visibility safety vests Hand held radios Total Particulate (i.e. lead, silica, etc.)

Safety glasses Inform LRI site supervisor immediatley of any indicents, accidents, or
near misses.

Work gloves and/or latex gloves Be aware of surrounding activties and construction operations.

Steel toe boots Know the location of First Aid Kits and Fire Extinguishers

Hearing protection Review MSDS sheets

Respirator and Cartridges
(as necessary)

LRI SOPs - 5 Aerial Lifts

LRI SOPs - 13 Assured Equipment Grounding

LRI SOPs - 26 Confined Spaces Program

LRI SOPs - 34 Electrical Safety Awareness

LRI SOPs - 46 General Waste Management

LRI SOPs - 37 Fall Protection

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 67 Lockout Tagout

LRI SOPs - 68 Manual Lifting

LRI SOPs - 77 Noise Awareness

LRI SOPs - 83 PPE and Assessments

LRI SOPs - 85 Respiratory Protection

Print Name Signature Date

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

REVIEW and SIGNATURE

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES
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HAZARDS

Cuts/Lacerations/Abbrasions

Potential Engergies

MITIGATION
Do not work at the edge of an unprotected excavation that is greater than 6'. Maintain a minimum if 6' from the edge of any elevated work surface. If work must take place

within 6' of the edge, a fall arrest system shall be in place.

Provide additional barricades or fencing to prevent unwanted access near or into work area.

Never move excavated material over, above or near workers.

Never allow workers to walk between the bucket and machine.

Job Safety Analysis

Odor, Vapor, and Dust Control
Non-HAZWOPER & HAZWOPER

Elevated Work Surface

Heavy Equipment

Stay away from the face of any cut.

Odor, Vapor, and Dust Chemicals

Prior to accepting delivery of any chemicals or materials on site, check with the Site Superviosor that the delivery is correct.

Review MSDS for any odor, vapor, or dust control chemical that is used on site. Wear recommended PPE and become familiar with First Aid measures. Maintain MSDS
sheet on site.

Wear leather work gloves to prevent cuts, lacerations, and abbrasions while handling ropes tied to pumps and hoses.

Stand upwind of odor, vapor, and dust control measures to reduce the potential for chemical (i.e site specific contaminants and odor control agents) contact. Review site
specific Air Monitoring Program prior to the start of this work.

Do not lift alone equipment or materials greater than 50 pounds. Use a two person lift or mechanical devices to assist.

Use proper lifting techniques like lifting with legs and not back. Do not twist back while lifting.

Working surfaces may be wet and slippery. The use of rubber overboots in an excavation may exacerbate this hazard.

Inpsect extension cords for damage to insulation and presence of grounding plug. Remove from service any extension cord that is damaged.

Ensure that all electrical extension cords are plugged into a GFIC

Exhaust fumes/carbon monoxide (CO) in enclosed spaces

Compressed Air

Poly sheeting or HDPE liner may be present on the ground in this work area. These materials are very slippery and extremely slippery when wet.

If working next to compressor, hearing protection is required.

The gun valve must always be pointed at the work area, NEVER point the gun valve at yourself or another person.

Always set the tripper safety lock when the gun valve is not in use.

Ergonomics for Lifting

Electrical Shock

Ensure that all electrical extension cords are plugged into a GFIC

Kickback (sudden and violent reverse movement of the gun) when the gun trigger is first pulled. Stand on level ground with feet shoulder width apart and be prepared.

Exhaust fumes/carbon monoxide (CO) in enclosed spaces

Pressure Washer

Wear appropriate PPE when utilizing a pressure washer.

Prior to disconnecting hoses and pumps , bleed off pressure.

Splash , Sprays, and Mists
Wear safety glasses while performing odor, vapor, and dust control.

Be aware of hoses and extension cords on ground surface. Move these items away from under foot.Slips, Trips, and Falls

Follow manufactures recommended operating instructions, every compressor is not the same.

Turn the compressor off to refuel. Gasoline and its vapors may ignite if they come into contact with hot components or an electrical spark, store fuel in a properly designed
container in a secure location.

Operators shall perform a pre-operational check of all air hoses, couplings, and connections to determine if leakage or other damage exists. Tag unsafe equipment and take
out of service immediately.

Decompress air from the compressor prior to removing any caps or air equipment attachments such as jackhammers, drills, etc.

Make sure connections are secure to avoid a hose coming loose during use. Use mechanics wire or hose pin to secure connections together.

To avoid a shock, make sure that your hands are dry and you’re standing in a dry place whenever you operate the compressor. Use only UL-listed, three-prong extension
cords. Be sure the extension cord is the proper size (wire-gauge) to handle the electric load that will be plugged into it.
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MITIGATION

Job Safety Analysis

Odor, Vapor, and Dust Control
Non-HAZWOPER & HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS
Hard hats Respirator and cartridges Potential if working within Exclusion Zone. Site Specific Contaminants identified

below:
High visibility safety vests Face shield if flying debris becomes a potentail hazard. VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Safety glasses Hand held radios Semivolatiles - PAHs and Napthalene

Work gloves and/or latex gloves Inform LRI site supervisor immediatley of any indicents, accidents, or near misses. Inorganic - heavy metals
Steel toe boots Be aware of surrounding activties and construction operations. Multigas - LEL, O2, CO, H2S

Hearing protection Know the location of First Aid Kits and Fire Extinguishers

Review MSDS sheets

LRI SOPs - 13 Assured Equipment Grounding
LRI SOPs - 34 Electrical Safety Awareness
LRI SOPs -45 General Safety – Health Provision
LRI SOPs - 47 Hand and Power Tools
LRI SOPs - 68 Manual Lifting
LRI SOPs - 77 Noise Awareness
LRI SOPs - 83 PPE and Assessments
LRI SOPs - 85 Respiratory Protection
LRI SOPs - 100 Trenching Shoring Excavation

Print Name Signature Date

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

REVIEW and SIGNATURE

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.
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HAZARDS

Electrical Shock

Cuts and Lacerations

Slips, trips and Falls

Eye,Face, and Body

Fire

Burns

Compressed Gas / Cylinders

Do not touch welded or cut surfaces or electrical contacts.

Keep a suitable, fully charged, and functional fire extinguisher (20 lbs minimum) in work area at all times.

Know how to operate a fire extinguisher.

Job Safety Analysis

Cutting and Welding
Non-HAZWOPER & HAZWOPER

MITIGATION

Lack of Training and Awareness

Remove all flammable and combustile materials from work area.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Only trained and certified welders will be allowed to utilized welding and cutting equipment.

Hot Work Procedures shall be read and reviewed prior to starting work. A Hot Work Permit will be prepared each day for each welding and/or cutting
work area, signed, and posted.

Welders shall wear a welding helmet and should wear goggles or safety glasses with sideshields that comply with ANSI Z87.1 under welding helmet.
Always wear goggles or other suitable eye protection when gas welding or oxygen cutting. Refer to Hot Work Permit.

Restrict access to non-esential personnel. Personnel working in area shall be informed of welding and cutting operations and insructed to not look
directly at the welding arc.

Do not allow hot sparks or hot metal to fall on operator or equipment.

Safety vests and nylon clothing are not permitted for cutting operations. All outer clothing such as jackets and pants should be reasonably free from oil
and grease.

Wear appropriate protection clothing such as properly shaded safety glasses, welding apron, coat, sleeves, and gloves while cutting and welding.

Steel sheeting can become hot from the sun.

Workers will be informed of new Hot Welds.

Do not place compressed gas cylinders in traffic lanes or where they can be hit by vehicles or equipment.

Operator (welder) will not stand in water while welding nor will welding leads be in water.

Welder will be grounded before use.

If necessary, a fire watch will be maintained to detect possible fire and quickly extinguish it.

Use approved metal safety cans for the storage and handling of flammable liquids.

Store cylinders upright and secure to prevent falling.

Use cylinders with oldest delivery date first.

Do not disable any safety appliances attached to a gas cylinder such has check valves, indicating devices, or control devices.

Avoid stepping over sheetpiling. Steel burs and rough edges inadvertently can cut through clothing and cut leg.

Steel sheeting has the potential for burs and rough edges. Wear work gloves when touching and handling sheets.

To not leave hot ejected electrod stubs, scrap metal, and tools on the ground around equipment or underfoot.

Remove all tripping hazards from work area before starting work. Ensure ground surface is level.

Be cautious of welding and cutting tourch hoses underfoot. Keep hoses coiled up after each use.

Do not move or lift compressed gas cylinders with regulators and valves attached. Remove such devices and place cap on cylinder before moving.
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Job Safety Analysis

Cutting and Welding
Non-HAZWOPER & HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Surrounding work area will be evaluated for additional hazards Potential if working within Exclusion Zone. Site Specific Contaminants
identified below:

Shaded Safety glasses Hand held radios VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Full length pants Appropriate gear depending on weather conditions Semivolatiles - PAHs and Napthalene

Steel toe boots Inform LRI site supervisor immediatley of any indicents, accidents, or near
misses. Inorganic - heavy metals

Appropriate work gloves Uses bug spray and sun block Multigas - LEL, O2, CO, H2S

Welding apron or coat or sleeves, and gloves Know the location of First Aid Kits and Fire Extinguishers Stainless steel or other coated metals

Welding helmet Potential for Confined Spaces

LRI SOPs - 13 Assured Equipment Grounding

LRI SOPs - 20 Cadimum and Hexavalent Chromium

LRI SOPs - 25 Compressed Gas Cylinders

LRI SOPs - 26 Confined Spaces Program

LRI SOPs - 34 Electrical Safety Awareness

LRI SOPs - 38 Fatigue Management

LRI SOPs - 39 Fire Extinguisher Protection

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 68 Manual Lifting

LRI SOPs - 83 PPE and Assessments

LRI SOPs - 85 Respiratory Protection

LRI SOPs - 104 Welding Cutting Hot Work

Print Name Signature Date

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

APPLICABLE SAFETY PROCEDURES

REVIEW and SIGNATURE
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PHYSICAL HAZARDS

slips, trips, falls, and protruding objects

Vehicle traffic

Electrical Shock

Pinch Points

Falling Objects

Heavy Equipmnet Work Gloves
Cuts/Lacerations

CHEMICAL EXPOSURE HAZARDS

None

Job Safety Analysis

BACKFILLING - Non-HAZWOPER

Trucks will be required to lower the dump body prior to moving forward, a few feet will be

allowed to unload trailer

TASK DESCRIPTION PPE
Heavy equipment will be utilized, such as excavators, loaders, skid steer, and roller to
accomplish backfilling of excavation areas.
Off site backfill source will be identified and material will be brought to the site by trailer or
dump truck operated by the vendor or independent hauler.

Truck drivers will remain in cab of truck while on site and all bystanders will remain clear of the area while truck is dumping material.

Hard hats

High visibility safety vests

Safety glasses

Full length pants
Steel toe boots

Material will be dumped in designated areas for placement and compact with heavy
equipment. Stone will be tracked in with equipment.
Truck traffic will be directed on the site by personnel, signage, traffic barrels and or traffic

cones.

ADDITIONAL SAFETY CONSIDERATIONS

Surrounding work area will be evaluated for additional hazards

Hearing Protection
OTHER SAFETY

Two Way Radios
Inspect edge of excavation prior to start of work and through out the day for signs of
sidewall failure

Ensure proper training or task analysis prior to initiating work

Notify other personnel if you start work in an active work area

LRI SOPs - 83 - PPE and Assessments

Identify overhead utilities

Heavy Equipment

APPLICABLE SAFETY PROCEDURES

LRI SOPs - 101 - Utility Clearance

LRI SOPs - 97 - Subcontractor Management

MONITORING PROCEDURES

No occupational exposure monitoring required



TASK DESCRIPTION HAZARDS MITIGATION
Obey traffic laws on public roads. Do not drive faster than the

posted site speed limit (10 mph). Heavy equipment always has
the right away.

Employee vehicles to be parked in designated areas

Use flag person if traffic on public roads or site roads will be
temporarily stopped or restricted. Flag person shall wear a lime

green safety vest with reflective stripes.

Utilize road signage on public roads as necessary identifying
trucks entering and exiting the site

Equipmment and supplies to be staged in designated areas.

When moving material keep hands and feet clear of pinch
points.

Stay clear of moving machinery, heed backup alarms and get
out of the way.

Electrical shock Eelectrical hooks up shall be removed by an electrician.

Inspect trailer, pin securing ball mount to receiver,and hitch
coupler is secure.

Safety chains are properly attached and electric plug is properly
installed.

Ensure trailer weight and vehicles towing capacity are not
exceeded.

Inspect trailer reflectors and light are in good condition and
operational.

Do not lift alone equipment or materials greater than 50
pounds. Use proper lifting techniques like lifting with legs and

not back. Do not twist back while lifting.

Know the weight of the load before lifting.

Use appropriately rated and configured equipment. Use
appropriately rated rigging if necessary and rigging protection.

Standard hand signals will be utilized for communication
between a ground person and equipment operator.

Do not carry or stack objects in front of face or that which
restricts the view of operator.

Use a spotter when necessary.

Keep windows and personnal eye protection clean.

Cleary designate and restrict work areas to essential personnel
only. Use fencing or barricades such as caution tape if

necessary.

Ensure receiving or laydown area is cleared and available prior
to moving loads.

Pinch Points Ensure fingers, hands, and arms are clear before material is
set.

Cuts and Lacerations Appropriate work gloves.

Heavy Loads

Hooking up trailers and moving

Lack of visibility

Limited work space

Job Safety Analysis
Demobilization

Non-HAZWOPER

Personnel leave site via company and
personnal vehicles. Vehicle Traffic and Pedestrian Traffic

Equipment and supplies leave site via
tractor trailer

Vehicle Traffic and Pediestrian Traffic

Crushing and pinch points

Page 46 of 57



Job Safety Analysis
Demobilization

Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS
Hard hats Site Orientation and Safety Briefiing None

High visibility safety vests Road signage and flags

Safety glasses Hand held radios

Full length pants Appropriate gear depending on weather conditions

Steel toe boots Inform LRI site supervisor immediatley of any indicents,
accidents, or near misses.

Appropriate work gloves Do not work alone unless proper clearance has been
given by LRI.

Know the location of First Aid Kits and Fire Extinguishers

LRI SOPs - 42 - Forklift and Industrial Trucks

LRI SOPs - 83 - PPE and Assessments
LRI SOPs - 86 - Rigging Material Handling

Print Name Signature Date
REVIEW and SIGNATURE

APPLICABLE SAFETY PROCEDURES

LRI SOPs - 34 - Electrical Safety

LRI SOPs - 74 - Mobile Equipment
LRI SOPs - 68 - Manual Lifting

No occupational exposure monitoring required

The ABI transport vehicle or any other heavy equipment transport vehicle may require the use of an escort on and off site and the use of flaggers. Determine need
with Client Representation.

LRI SOPs - 33 - Driving Safety

MONITORING PROCEDURES

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.
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PHYSICAL HAZARDS

slips, trips, falls, and protruding objects

Vehicle traffic

Electrical Shock

Pinch Points

Falling Objects

Heavy Equipmnet Work Gloves
Cuts/Lacerations

CHEMICAL EXPOSURE HAZARDS

MGP (Coal Tar Residue) - Inhalation, skin

BTEX - Inhalation, skin

PAHs - Inhalation, skin

Heavy Metals - Inhalation, skin

MONITORING PROCEDURES

No occupational exposure monitoring required

LRI SOPs - 83 - PPE and Assessments

Heavy Equipment

LRI SOPs - 86 - Rigging Material Handling

LRI SOPs - 47 - Hand and Power Tools

Walking Surfaces

APPLICABLE SAFETY PROCEDURES

LRI SOPs - 97 - Subcontractor Management

Ensure proper training or task analysis prior to initiating work

Notify other personnel if you start work in an active work area

Pressurized gas bottles for calibration

Identify areas of poison ivy prior to working in vegetated areas

ADDITIONAL SAFETY CONSIDERATIONS

Surrounding work area will be evaluated for additional hazards

Hearing Protection
OTHER SAFETY

Two Way Radios

Full length pants

Work zone monitoring will be performed at the active work areas to insure proper PPE and
be protective to personnel.

Community Air Monitoring will be conducted concurrent with other work activities.

Steel toe boots

TASK DESCRIPTION PPE

Job Safety Analysis
AIR MONITORING - HAZWOPER

Hard hats

High visibility safety vests

Safety glasses



TASK DESCRIPTION HAZARDS MITIGATION

Use only approved metal safety cans to store and dispense
fuel.

Place oily or fuel soaked rags and other combustibles in
approved marked containers.

Do not smoke near equipment while refueling or have open
flame or sparks.

Turn equipment off and let engine cool before fueling.

Ensure that a portable ABC rated fire extinguisher is always
within 100 ft. of your working area.

No open flames or sparkes in area during fueling operation

Diesel Review MSDS and file on site for future reference

Gasoline Review MSDS and file on site for future reference

Spills Have spill clean up supplies (i.e. absorbant pads, absorbant
material, oil boom, shovels, plastic bags, etc.) in work area.

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Inform LRI site supervisor immediatley of any
indicents, accidents, or near misses. Fuel vapors (review MSDS)

High visibility safety vests Have a spill cleanup material readily available on
site.

Safety glasses Be aware of surrounding activties and construction
operations.

Full length pants Know the location of First Aid Kits and Fire
Extinguishers

Steel toe boots Fuels, solvents, and other volatile or flammable
materials shall be stored in the project's fuel

storage area as defined by OSC

Job Safety Analysis
Fueling

Non-HAZWOPER

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Fuel heavy and small equipment. Fuels
will consist of off-road diesel fuel and

gasoline for small engines

Fire, explsion, and burns
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Job Safety Analysis
Fueling

Non-HAZWOPER

Print Name Signature Date

MONITORING PROCEDURES

APPLICABLE SAFETY PROCEDURES
LRI SOPs - 49 - Hazard Communication GHS
LRI SOPs - 74 - Mobile Equipment

REVIEW and SIGNATURE

No occupational exposure monitoring required
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TASK DESCRIPTION HAZARDS MITIGATION

Waste and refuse shall be placed in proper
containers/recepacles and stored in approved locations.

Waste and refuse will be properly transported and disposed of
off-site at approved disposal facilites.

Wear appropriate PPE when handling waste(s).

Slips, trips, falls, and protruding objects
Be aware of ground surface conditions especially uneven, wet,
and/or slippery surfaces. Be aware of debris and vegetation

under foot.

Cuts and lacerations Use leather gloves to prevent cuts and lacerations if hand tools
are utilized.

Use the proper tool for the job.

Do not force tools

Do not modify tools or remove safety features or guards.

Hand tools to coworkers handle first; do not throw them.

Do not use tools that are broken.

Flying debris Wear eye protection and face sheild if necessary.

Burns Do not touch hot pipes/surfaces or electrical contacts.

Do not stack materials in excessive heights. Stack in a manner
that allows easy handling.

Don't be too aggressive when moving heavy or wet material.

Do not lift alone equipment or materials greater than 50
pounds. Use proper lifting techniques like lifting with legs and

not back. Do not twist back while lifting.

Know the signs of heat stress

Drink plenty of cool liquids. Stay away from "power" drinks or
highly caffeinated drinks.

Take scheduled breaks out of the sun. Place cool water
soaked rags around back of neck to help reduce body

temperature.

Don't over do it. Gradually become acclimated to warm
temperatures before ramping up work production.

Lack of visibility Keep eye and face protection clean and free of debris build-up.

Fall Hazard Working on top of ABI must wear fall protection and be tied off
on a suitable structure.

Heavy Equipment Equipment will be shut off while work is being performed on
equipment.

Job Safety Analysis
Decontamination

HAZWOPER

Perform decontamination on equipment
that has come in contact with

contaminated soils prior to exiting the
work area.

Also personnel exiting the work area who
come in contact with contaminated soils

will go through a decontamination station.

Wastes and refuse

Unexpected injury to body with hand tools

Muscle strain

Heat Stress
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Job Safety Analysis
Decontamination

HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Inform LRI site supervisor immediatley of any
indicents, accidents, or near misses.

Potential if working within Exclusion Zone. Site Specific
Contaminants identified below:

High visibility safety vests Have a spill cleanup material readily available on
site. VOCs - BTEX (Benzene, Toulene, Ethylbenzene, and Xylenes)

Safety glasses Be aware of surrounding activties and construction
operations. Semivolatiles - PAHs and Napthalene

Full length pants Know the location of First Aid Kits and Fire
Extinguishers Heavy Metals - Arsenic and Mercury

Steel toe boots Multigas - LEL, O2, CO, H2S

Tyvex Coveralls

Latex Gloves and/or Neprene Gloves

Face Shield

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 77 Noise Awareness

LRI SOPs - 100 Trenching Shoring Excavation

Print Name Signature Date

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

Work Zone air monitoring will be conducted in accordance with Section 10 of the LRI HASP.

REVIEW and SIGNATURE

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Page 52 of 57



HAZARDS

Lack of Training

Underground Utilities & Structures

Heavy Equipment

Read and become familiar with operators manual. Specifially review the LB 800 Assembly Instructions. Only experienced,
qualified, and designated personnel will operate heavy equipment.

Maintain eye contact with operator and/or contact via hand held radio during operations. Never approach equipment until clear
communication has been given by the operator to approach.

Assembly and dissassembly work will be conducted on a level hard surface. Uneven surfaces create dangers for components to
shift during placment and causes connection points to be missalined.

Standard hand signals will also be used between grounds person and operator.

There are many times the operator must get in and out of the equipment. Use three points of contact when getting on and off
the machine. Be especially careful in rain, mud, or icy conditions.

Traffic Control

Personnel working in a public roadway to temporarily stop on coming vehicle and/or pedestrian traffic for the entry or exit of
delivery or transport trucks from the site shall be briefed on the site traffic plan. Personnel will know the type of transport truck
expected and the turning radius of such truck onto the site and leaving the site and how this will impact onsite operations and

traffic on public roads.

Know where to direct transport vehicles once on site. Use signage on site to direct flow of traffic through site and to location of
waste loading area.

Personnel shall wear a minimum of an ANSI/ISEA 107 Performance Class 2 high visibility vest. If necessary or during low light
conditions a Class 3 high visibility vest can be used.

On site traffic shall stay on stone access roads and be loaded in designated areas only.

Transport vehicles will be scheduled by the Site Supervisor.

Only trained and experienced LRI personnel will be designated as equipment mechanic(s), equipment operator(s), and ground
personnel.

Know the location of underground utilities and structures. Work area shall not be established above sensative underground
utilties or structures. Work shall not proceed above sensative underground utilties or structures unless properly protected.

Overhead Utilities

Locate overhead utilities and identify voltages of electrical distribution lines.

Work area shall be established in area free of overhead utiltites. If work must proceed in an area that has overhead utitlites,
consider having utitilies de-energized or relocated. If this is not possible, do not work within 10 feet of overhead utiltity or if the

line voltage is greater than 50kV a greater working distance is required. Confirm line voltages and distances with Site Supervisor
or Project Manager before beggining work.

If work must proceed within the minimum approach distances (MAD), a spotter performing no other work duty will be required. A
spotter will be properly located in relation to the work and overhead utilties to allow for direct and immediate communication to

those who may become to close to utility and in a location out of potential danger.

Job Safety Analysis

Equipment Assembly/Disassembly
Non-HAZWOPER

MITIGATION

Lack of communication and direction

Before beginning each phase of work the supervisor will explain to all operators and ground persons where they will be working,
what they are to do, and how the work will proceed.

Instructions will include general site arrangement of lifting equipment, transport truck with LB 800 components, and assembly
location.

Excavator assembly and disasbmely includes the following main component
House or Swing Body

Tracks
Boom
Stick

Bucket
GPS (receiver & cables)
Cylinders
Grease Fittings
Pins
Counterweight
Railings & Catwalks

Nuts and Bolts
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Job Safety Analysis

Equipment Assembly/Disassembly
Non-HAZWOPER

All aerial devices shall be equipped with suitable flashing warning lights and audible alarms.

Crane and Rigging

It is necessary to use a crane and rigging to assembly and dissassemble the components of the LB 800. A critical lift plan will be
developed specifically for each site. All sections of the critical lift plan will be completed, a lift meeting will be conducted, and all

personnel part of the lift will sign the lift plan prior to lifting any loads.

Only certified and licesend crane operators and riggers will be used. LRI does not employ any liscensed crane operators and will
subcontract a professional crane service to provide an operator and lifting equipment.

Crane or lifting equipment will be inspected prior to lifting on site and will also have an annual certified inspection.

The weights of the loads to be lifted must be known prior to lifting and lifting equipment and rigging properly rated. Rigging
configurations must be conceptualized, calculated, and reveiwed with Project Manager or Lift Leader prior to lift.

Ensure work area is level, stable and capable of supporting the weight of equipment and loads. Protect sensative underground
stuctures if present with crane mats or cribbing.

The employee shall maintain a three (3)-point grip on the ladder at all times and carry tools/equipment on a belt or hoist up. Do
not carry anything in the hands that could cause injury in case of fall.

The employee shall face the ladder while ascending or descending.

Manlift

Only authorized, properly trained, qualified persons shall use or operate this equipment. The operating and maintenance
instruction manuals issued by the manufacturer must be followed.

Load limits of the boom and basket will not be exceeded. Shock loading (sudden stops or starts) of the equipment shall be
averted.

Prior to use, the equipment shall be given a warm up period. The hydraulic system and the lift controls shall be checked and
tested daily before use to positively determine that such features is in safe operable working condition. Malfunctions or unsafe

operational conditions will be reported. Equipment, which is not in proper operation condition, will not be used.

When working from an aerial lift, a full body harnesst will be worn and a lanyard attached to the boom.

Employees shall not stand or sit on top of the edge of the basket or on ladders placed in the basket. Employees’ feet shall be on
the floor the entire time that he/she is in the basket.

Clearances. The aerial lift, together with the workers in the basket, and all tools and equipment must maintain proper clearances
from unprotected energized conductors.

When using hydraulic or pneumatic tools in a bucket, the operator shall be sure that hoses or lines do not become entangled in
the operational controls.

Uneven and unstable ground surface

Ensure the area is level stable and capable of supporting the weight of equipment and loads.

Assembly and dissassembly work will be conducted on a level hard surface. Uneven surfaces create dangers for components to
shift during placment and causes connection points to be missalined.

Ladders

Ladders shall be inspected by a competent person for visible defects on a periodic basis and after any occurrence that could
affect their safe use

Ladders shall be maintained in good condition at all times, the joint between the steps and side rails shall be tight, all hardware
and fittings securely attached, and the movable parts shall operate freely without binding or undue play.

Ladders shall be used only for the intended purpose for which they were designed. Ladders shall not be used in a horizontal
position as platforms, runways, or scaffolds.

The ladder shall be secured at the top or held by another person at the base.

The footing of the ladder shall be placed on a stable and level surface.

Do not stand on the top two rungs or top of step ladders.
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Job Safety Analysis

Equipment Assembly/Disassembly
Non-HAZWOPER

Never operate a hoist in a manner that causes the load chain to bend or slide around objects, such as corners or sharp edges.
Do not use load chains or cables as a substitute for a sling.

Obliquity of the hooks
and load suspension at hook tip are not permissible. For perfect performance of the hoist, the load

chain should be kept vertically straight without twist so as to prevent it from tangling.

Air Tools and Compressed Air

Compressed air can be dangerous. Always hcek that the compressor is set to the correct pressure. Construction tools are
typically desgine to operate at 90 psi (100 psi max).

Be sure tools and hoses are have been inspected prior to use and are in good working condition.

Before connecting air hose to the tool, Always blow out the hose to ensure there is no debris or water inside hose.

Use safety devices such as safety clips and whip checks where disonnected hoses can fly free and cause harm.

Be sure tools receive proper lubrication and all steel is secured in tool, in good condition and always sharp.

DO NOT use Diesel Fuel as a lubricant, cleaning or de-icing fluid.

Prolonged use of any vibrating tools can cause hand fatigue.

Make sure there is enough room in work area to swing or use tools freely. Others shall not stand or work behind a person using
hand tools. Unexpected tool breakage or slip from hand can cause serious injury.

Ensure good footing when using tools. Level sound ground surface.

Pick up tools from ground and working area to prevent trips and falls.

Tools can become slippery due to greases and hydrualic oils. Have shop rags and de-greasers available to clean tools as
needed.

Avoid using tools that are too heavy for your size and body frame.

Come Along or Chain Fall

Inspect the hoist to be sure it is in good condition. Do not use any hoist that appears to have been overloaded. Some things to
look for include a bent handle, stretched chain links, broken ratchet teeth, stiff operation or bent hooks. Anything that is cracked,

bent, distorted, deformed or broken probably indicates overloading. Don't use it.

Know the weight of the load you plan to lift. Never attach a load greater than the capacity of the hoist. Never use two hoists to lift
a load that is heavier than the rated capacity of either. A shifting load may place the entire load on one hoist, causing failure. Also

keep in mind that capacity ratings are based on a new hoist. Age, dirt, wear, and improper maintenance will reduce the lifting
capacity.

Never put a "cheater bar" on the operating lever or use more than one person to pull the lever. It is a sure sign that the hoist is
overloaded if the load can't be moved by one person using a normal pull.

Make sure that the structure your hoist is hanging from is strong enough to support the load you are lifting as well as any possible
shock load.

Suspended Loads

Equipment Opeator shall not swing loads over the heads of those working in area.

Do not stand under suspended load or within a loads fall zone. (an exception can be made for only those employees involved in hooking,
unhooking or guiding a load, engaged in the initial attachment of load to a component or structure, or operating a concrete hopper or

concrete bucket only if the following criteria are met; materials being hoisted must be rigged to prevent unintentional displacement, hooks
with self-closing latched or equivalent must be used, and materials must be rigged by a qualified rigger.)

Hooks must have safety latches.

Always keep your eyes on the load as it is being lifted. Do not have your back to load being lifted. Have a clear and unabstructed way out
of area if load were to fall.

Sledge Hammer and other Hand Tools

Use the proper tool for the job. Do not force tools. May not be the right tool. Re-evaluate.

Do not modify tools or remove safety features or guards.

Hand tools to coworkers handle first; do not throw them.

Inspect tools prior to use. Ensure that wooden handled tools are not broken or splintered. Ensure that working end of tools is
fastened securing to handle. Do not use tools that are broken.
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Job Safety Analysis

Equipment Assembly/Disassembly
Non-HAZWOPER

Uncontrolled Work Area

Pinch Points

Noise

Entanglement

Slips, trips, and falls

Working surfaces may be wet and slippery. The use of rubber over boots may exacerbate this hazard.

Be aware of hoses and pipes that are laid on the ground. Trip hazard. Also, pipes and hoses shall be protected from vehicles
that cross over the top.

All moving mechanisms (i.e. drive shafts, sprockets, chains, pulleys, or other revolving/rotating mechanisms) must be guarded to
prevent accidental contact. Workers should operate the equipment only when guards are in place, and wear appropriate PPE
and clothing. No loose clothing should be worn, shirt tails should be tucked in, and long sleeves should be buttoned. Long hair

should be tied up, and restrained under hard hats.

ADDITIONAL STEPS TO COMPLETE TASK, SPECIFIC FIELD INFORMATION, AND EMPLOYEE INPUT AS NECESSARY.

Ensure fingers, hands, and arms are clear before material is set.

Cuts and Lacerations

Appropriate work gloves.

Use the right tool for the right job. Use appropriate cutting tools for the task. Do not take short cuts. Do not force tools.

Hearing protection shall be used when noise is loud enough that a normal voice or conversation could not be heard.

Muscle strain

Do not stack materials in excessive heights. Stack in a manner that allows easy handling.

Don't be too aggressive when moving heavy or wet material.

Do not lift alone equipment or materials greater than 50 pounds. Use proper lifting techniques like lifting with legs and not back.
Do not twist back while lifting or placing items down.

Ends of hyrdaulic hoses shall be capped or reconnected to fittings to prevent oil leakage.

Potential Energies

Prior to disconnecting hoses and pumps or opening vessels, bleed off pressure.

Unexpected release of energy can casue sever injury.

Always expect the unexpected. One action to lead to a "Chain Reaction". Stand back and evaluate your work scene prior to
starting task.

Clearly designate and restrict work areas to essential personnel only. Use fencing, barricades or caution tape if necessary.

Hydraulics

Ensure that hydraulic pressure is releived from lines prior to disconnecting them. Relieve pressure by working them after
machine is shut down and by relieving pressure from hydraulic tank on machine.

Be aware of potential splash and sparys of hyraulic oil when disconnecting hydraulic lines/fitting.

Prevent spillage of hydraulic oil onto ground surface. Use oil absorbent pads, shop rags, buckets or pails to capture any oil that
is released. Report any quantity of oils that are released to the ground immediately to the Site Supervisor.

Waste oils shall be placed in proper containers/recepacles and stored in approved locations. Waste and refuse will be properly
transported and disposed of off-site at approved disposal facilites.

Oils and greases can cause tools and working surfaces to become very slippery.
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Job Safety Analysis

Equipment Assembly/Disassembly
Non-HAZWOPER

PPE ADDITIONAL SAFETY CONSIDERATIONS CHEMICAL EXPOSURE HAZARDS

Hard hats Hand held radios None

High visibility safety vests Appropriate gear depending on weather conditions

Safety glasses Inform LRI site supervisor immediately of any indicants,
accidents, or near misses.

Full length pants Be aware of surrounding activities and construction operations.

Steel toe boots Know the location of First Aid Kits and Fire Extinguishers

Hearing protection Review MSDS sheets for oils and greases

Work Gloves

Hearing Protection

LRI SOPs - 45 General Safety – Health Provision

LRI SOPs - 47 Hand and Power Tools

LRI SOPs - 63 Ladder Safety

LRI SOPs - 68 Manual Lifting

LRI SOPs - 74 Mobile Equipment

LRI SOPs - 77 Noise Awareness

LRI SOPs - 100 Trenching Shoring Excavation

Print Name Signature Date

APPLICABLE SAFETY PROCEDURES

MONITORING PROCEDURES

No occupational exposure monitoring required.

REVIEW and SIGNATURE
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International Chemical Safety Cards 



[ EN - FI - HU - IT - PL ]

ARSENIC ICSC: 0013
Peer-Review Status: 09.06.2011 Validated

Grey arsenic

CAS #: 7440-38-2 RTECS #:
CG0525000
UN #: 1558
EC #: 033-001-00-X
EINECS #: 231-148-6

Formula: As
Atomic mass: 74.9

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE

Combustible. Gives off irritating or toxic
fumes (or gases) in a fire.

NO open flames.
NO contact with
strong oxidizing
agents. NO
contact with hot
surfaces.

Use water spray, powder, foam,
carbon dioxide.

EXPLOSION

Risk of fire and explosion on contact
with . See Chemical Dangers.

NO contact with
incompatible
materials: See
Notes.

EXPOSURE

PREVENT
DISPERSION OF
DUST! AVOID
ALL CONTACT!

IN ALL CASES CONSULT A
DOCTOR!

Inhalation
See Ingestion. Use closed

system and
ventilation.

Fresh air, rest. Seek medical
attention if you feel unwell.

Skin
Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear face shield
or eye protection
in combination
with breathing
protection if
powder.

Rinse with plenty of water (remove
contact lenses if easily possible).

Ingestion

Abdominal pain. Diarrhoea. Nausea.
Vomiting. Weakness. Shock or collapse.
Unconsciousness.

Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Rinse mouth. Refer immediately for
medical attention.

SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: particulate filter respirator adapted
to the airborne concentration of the substance. Do NOT

Do not transport with food and feedstuffs.
EC Classification
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let this chemical enter the environment. Sweep spilled
substance into sealable containers. Carefully collect
remainder. Then store and dispose of according to local
regulations.

Symbol: T, N; R: 23/25-50/53; S: (1/2)-20/21-28-45-60-
61
UN Classification
UN Hazard Class: 6.1; UN Pack Group: II
GHS Classification
Signal: Danger
Toxic if swallowed
May cause cancer
Suspected of damaging fertility or the unborn child
Causes damage to the gastrointestinal tract if swallowed
Causes damage to organs through prolonged or
repeated exposure
Toxic to aquatic life with long lasting effects

EMERGENCY RESPONSE SAFE STORAGE

Separated from strong oxidants, acids, halogens and
food and feedstuffs. Well closed. Provision to contain
effluent from fire extinguishing. Store in an area without
drain or sewer access.

IMPORTANT DATA

Physical State; Appearance
BRITTLE GREY METALLIC-LOOKING CRYSTALS.

Physical dangers
No data.

Chemical dangers
Upon heating, toxic fumes are formed. Reacts violently
with strong oxidants and halogens. This generates fire
and explosion hazard. Reacts with reducing agents. This
produces toxic and flammable arsine gas (See ICSC
0222).

Occupational exposure limits
TLV: 0.01mg/m³ as TWA; A1 (confirmed human
carcinogen); BEI issued; (ACGIH 2010).
MAK: Carcinogen category: 1; Germ cell mutagen group:
3A; (DFG 2009).

Routes of exposure
The substance can be absorbed into the body by
inhalation of its aerosol and by ingestion.

Inhalation risk
A harmful concentration of airborne particles can be
reached quickly when dispersed, especially if powdered.

Effects of short-term exposure
The substance may cause effects on the gastrointestinal
tract. This may result in severe gastroenteritis, loss of
fluids and electrolytes, cardiac disorders, shock and
convulsions. Exposure far above the OEL could cause
death. The effects may be delayed. Medical observation
is indicated.

Effects of long-term or repeated exposure
The substance may have effects on the skin, mucous
membranes, peripheral nervous system, liver and bone
marrow. This may result in pigmentation disorders,
hyperkeratosis, perforation of the nasal septum,
neuropathy, anaemia and liver impairment. This
substance is carcinogenic to humans. Animal tests show
that this substance possibly causes toxicity to human
reproduction or development.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Sublimation point: 613°C
Density: 5.7 g/cm³
Solubility in water: none
Auto-ignition temperature: 180°C

The substance is toxic to aquatic organisms. It is strongly
advised not to let the chemical enter into the
environment.
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NOTES

The substance is combustible but no flash point is available in literature.
Depending on the degree of exposure, periodic medical examination is suggested.
Do NOT take working clothes home.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZENE ICSC: 0015
Peer-Review Status: 05.06.2003 Validated

Cyclohexatriene
Benzol

CAS #: 71-43-2 RTECS #:
CY1400000
UN #: 1114
EC #: 601-020-00-8
EINECS #: 200-753-7

Formula: C6H6

Molecular mass: 78.1

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Highly flammable. NO open flames,

NO sparks and
NO smoking.

Use powder, AFFF, foam, carbon
dioxide.

EXPLOSION

Vapour/air mixtures are explosive. Risk
of fire and explosion. See Chemical
Dangers.

Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Do NOT
use compressed
air for filling,
discharging, or
handling. Use
non-sparking
handtools.
Prevent build-up
of electrostatic
charges (e.g., by
grounding).

In case of fire: keep drums, etc.,
cool by spraying with water.

EXPOSURE
AVOID ALL
CONTACT!

Inhalation

Dizziness. Drowsiness. Headache.
Nausea. Shortness of breath.
Convulsions. Unconciousness.

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin

MAY BE ABSORBED! Dry skin.
Redness. Pain. Further see Inhalation.

Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse skin with plenty of water or
shower. Refer for medical
attention .

Eyes

Redness. Pain. Wear face shield
or eye protection
in combination
with breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion Abdominal pain. Sore throat. Vomiting.
Further see Inhalation.
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Do not eat, drink,
or smoke during
work.

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: complete protective clothing
including self-contained breathing apparatus. Remove all
ignition sources. Do NOT wash away into sewer. Do
NOT let this chemical enter the environment. Collect
leaking and spilled liquid in sealable containers as far as
possible. Absorb remaining liquid in sand or inert
absorbent. Then store and dispose of according to local
regulations.

Do not transport with food and feedstuffs.
EC Classification
Symbol: F, T; R: 45-46-11-36/38-48/23/24/25-65; S: 53-
45; Note: E
UN Classification
UN Hazard Class: 3; UN Pack Group: II
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

NFPA Code: H2; F3; R0. Fireproof. Separated from food and feedstuffs, oxidants
and halogens.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS LIQUID WITH CHARACTERISTIC
ODOUR.

Physical dangers
The vapour is heavier than air and may travel along the
ground; distant ignition possible. As a result of flow,
agitation, etc., electrostatic charges can be generated.

Chemical dangers
Reacts violently with oxidants, nitric acid, sulfuric acid
and halogens. This generates fire and explosion hazard.
Attacks plastics and rubber.

Occupational exposure limits
TLV: 0.5 ppm as TWA; 2.5 ppm as STEL; (skin); A1
(confirmed human carcinogen); BEI issued; (ACGIH
2004).
MAK: Carcinogen category: 1; Germ cell mutagen group:
3A; (DFG 2004).

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
A harmful contamination of the air can be reached very
quickly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes, skin and
respiratory tract. If this liquid is swallowed, aspiration into
the lungs may result in chemical pneumonitis. The
substance may cause effects on the central nervous
system. This may result in lowering of consciousness.
Exposure far above the OEL could cause
unconsciousness and death.

Effects of long-term or repeated exposure
The substance defats the skin, which may cause dryness
or cracking. The substance may have effects on the bone
marrow and immune system. This may result in a
decrease of blood cells. This substance is carcinogenic
to humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 80°C
Melting point: 6°C
Relative density (water = 1): 0.88
Solubility in water, g/100ml at 25°C: 0.18
Vapour pressure, kPa at 20°C: 10
Relative vapour density (air = 1): 2.7
Relative density of the vapour/air-mixture at 20°C (air =
1): 1.2
Flash point: -11°C c.c.
Auto-ignition temperature: 498°C

The substance is very toxic to aquatic organisms.
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Explosive limits, vol% in air: 1.2-8.0
Octanol/water partition coefficient as log Pow: 2.13

NOTES

Use of alcoholic beverages enhances the harmful effect.
Depending on the degree of exposure, periodic medical examination is indicated.
The odour warning when the exposure limit value is exceeded is insufficient.
Card has been partly updated in October 2004.
See sections Occupational Exposure Limits, EU classification, Emergency Response.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZ(a)ANTHRACENE ICSC: 0385
Peer-Review Status: 23.10.1995 Validated

1,2-Benzoanthracene
Benzo(a)anthracene
2,3-Benzphenanthrene
Naphthanthracene

CAS #: 56-55-3 RTECS #:
CV9275000
EC #: 601-033-00-9
EINECS #: 200-280-6

Formula: C18H12

Molecular mass: 228.3

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Combustible. Use water spray, powder. In case

of fire in the surroundings, use
appropriate extinguishing media.

EXPLOSION

Finely dispersed particles form explosive
mixtures in air.

Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Prevent
deposition of
dust.

EXPOSURE
AVOID ALL
CONTACT!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
goggles, face
shield or eye
protection in
combination with
breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion

Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Rinse mouth.

SPILLAGE DISPOSAL PACKAGING & LABELLING
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Personal protection: complete protective clothing
including self-contained breathing apparatus. Sweep
spilled substance into covered sealable containers. If
appropriate, moisten first to prevent dusting. Carefully
collect remainder. Then store and dispose of according
to local regulations.

EC Classification
Symbol: T, N; R: 45-50/53; S: 53-45-60-61
UN Classification

GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Well closed.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS-TO-YELLOW-BROWN FLUORESCENT
FLAKES OR POWDER.

Physical dangers
Dust explosion possible if in powder or granular form,
mixed with air.

Chemical dangers

Occupational exposure limits
TLV: A2 (suspected human carcinogen); (ACGIH 2004).
MAK: Carcinogen category: 2; Skin absorption (H); (DFG
2007).

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly.

Effects of short-term exposure

Effects of long-term or repeated exposure
This substance is probably carcinogenic to humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Sublimation point: 435°C
Melting point: 162°C
Relative density (water = 1): 1.274
Solubility in water: none
Vapour pressure, Pa at 20°C: 292
Octanol/water partition coefficient as log Pow: 5.61

Bioaccumulation of this chemical may occur in seafood.

NOTES

This substance is one of many polycyclic aromatic hydrocarbons - standards are usually established for them as
mixtures, e.g., coal tar pitch volatiles.
However, it may be encountered as a laboratory chemical in its pure form.
Insufficient data are available on the effect of this substance on human health, therefore utmost care must be taken.
Do NOT take working clothes home.
Tetraphene is a common name.
TLV Note: Exposure by all routes should be carefully controlled to levels as low as possible.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012
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LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZO(a)PYRENE ICSC: 0104
Peer-Review Status: 17.10.2005 Validated

Benz(a)pyrene
3,4-Benzopyrene
Benzo(d,e,f)chrysene

CAS #: 50-32-8 RTECS #:
DJ3675000
EC #: 601-032-00-3
EINECS #: 200-028-5

Formula: C20H12

Molecular mass: 252.3

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Combustible. NO open flames. Use water spray, foam, powder,

carbon dioxide.

EXPLOSION

EXPOSURE

See EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE.

AVOID ALL
CONTACT!
AVOID
EXPOSURE OF
(PREGNANT)
WOMEN!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
MAY BE ABSORBED! Protective gloves.

Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
goggles or eye
protection in
combination with
breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Do not eat, drink,
or smoke during
work.

Induce vomiting (ONLY IN
CONSCIOUS PERSONS!). Refer
for medical attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Evacuate danger area! Personal protection: complete
protective clothing including self-contained breathing
apparatus. Do NOT let this chemical enter the
environment. Sweep spilled substance into covered
sealable containers. If appropriate, moisten first to
prevent dusting. Carefully collect remainder. Then store
and dispose of according to local regulations.

EC Classification
Symbol: T, N; R: 45-46-60-61-43-50/53; S: 53-45-60-61
UN Classification

GHS Classification
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EMERGENCY RESPONSE SAFE STORAGE

Separated from strong oxidants.

IMPORTANT DATA

Physical State; Appearance
PALE YELLOW CRYSTALS.

Physical dangers

Chemical dangers
Reacts with strong oxidants. This generates fire and
explosion hazard.

Occupational exposure limits
TLV (Exposure by all routes should be carefully
controlled to levels as low as possible): A2 (suspected
human carcinogen); (ACGIH 2005).
MAK: Carcinogen category: 2; Germ cell mutagen group:
2; Skin absorption (H); (DFG 2007).

Routes of exposure
The substance can be absorbed into the body by
inhalation of its aerosol, through the skin and by
ingestion.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly when dispersed.

Effects of short-term exposure

Effects of long-term or repeated exposure
This substance is carcinogenic to humans. May cause
heritable genetic damage to human germ cells. Animal
tests show that this substance possibly causes toxicity to
human reproduction or development.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 496°C
Melting point: 178.1°C
Density: 1.4 g/cm³
Solubility in water, g/100ml at <0.1°C: (none)
Vapour pressure: negligible
Octanol/water partition coefficient as log Pow: 6.04

The substance is very toxic to aquatic organisms.
Bioaccumulation of this chemical may occur in fish,
plants and molluscs. The substance may cause long-
term effects in the aquatic environment.

NOTES

Do NOT take working clothes home.
Benzo(a)pyrene is present as a component of polycyclic aromatic hydrocarbons (PAHs) in the environment, usually
resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels and tobacco.
TLV Note: Exposure by all routes should be carefully controlled to levels as low as possible.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZO(b)FLUORANTHENE ICSC: 0720
Peer-Review Status: 25.03.1999 Validated

Benz(e)acephenanthrylene
2,3-Benzofluoroanthene
Benzo(e)fluoranthene
3,4-Benzofluoranthene

CAS #: 205-99-2 RTECS #:
CU1400000
EC #: 601-034-00-4
EINECS #: 205-911-9

Formula: C20H12

Molecular mass: 252.3

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
In case of fire in the surroundings,
use appropriate extinguishing
media.

EXPLOSION

EXPOSURE
AVOID ALL
CONTACT!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
spectacles or eye
protection in
combination with
breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Do not eat, drink,
or smoke during
work.

Rinse mouth. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Sweep spilled substance into covered containers. If
appropriate, moisten first to prevent dusting. Carefully
collect remainder. Then store and dispose of according
to local regulations. Do NOT let this chemical enter the
environment.

EC Classification
Symbol: T, N; R: 45-50/53; S: 53-45-60-61
UN Classification

GHS Classification

EMERGENCY RESPONSE SAFE STORAGE
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Provision to contain effluent from fire extinguishing. Well
closed.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS CRYSTALS.

Physical dangers

Chemical dangers
Upon heating, toxic fumes are formed. Decomposes on
heating. This produces toxic fumes.

Occupational exposure limits
TLV: A2 (suspected human carcinogen); (ACGIH 2004).
MAK: Carcinogen category: 2; Germ cell mutagen group:
3A; Skin absorption (H); (DFG 2007).

Routes of exposure
The substance can be absorbed into the body by
inhalation of its aerosol and through the skin.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly.

Effects of short-term exposure

Effects of long-term or repeated exposure
This substance is possibly carcinogenic to humans. May
cause genetic damage in humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 481°C
Melting point: 168°C
Solubility in water: none
Octanol/water partition coefficient as log Pow: 6.12

This substance may be hazardous to the environment.
Special attention should be given to air quality and water
quality.

NOTES

Benzo(b)fluoranthene is present as a component of polycyclic aromatic hydrocarbons (PAH) content in the
environment usually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels
and tobacco.
ACGIH recommends environment containing benzo(b)fluoranthene should be evaluated in terms of the TLV-TWA for
coal tar pitch volatile, as benzene soluble 0.2 mg/m³.
TLV Note: Exposure by all routes should be carefully controlled to levels as low as possible.
Insufficient data are available on the effect of this substance on human health, therefore utmost care must be taken.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZO(ghi)PERYLENE ICSC: 0739
Peer-Review Status: 18.10.1999 Validated

1,12-Benzoperylene
1,12-Benzperylene

CAS #: 191-24-2 RTECS #:
DI6200500
EINECS #: 205-883-8

Formula: C22H12

Molecular mass: 276.3

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Combustible under specific conditions. NO open flames. In case of fire in the surroundings,

use appropriate extinguishing
media.

EXPLOSION

EXPOSURE
PREVENT
DISPERSION OF
DUST!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
spectacles or eye
protection in
combination with
breathing
protection if
powder.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Do not eat, drink,
or smoke during
work.

Rinse mouth. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Sweep spilled substance into covered containers.
Carefully collect remainder. Then store and dispose of
according to local regulations. Do NOT let this chemical
enter the environment.

EC Classification

UN Classification

GHS Classification

EMERGENCY RESPONSE SAFE STORAGE
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Well closed.

IMPORTANT DATA

Physical State; Appearance
PALE YELLOW-GREEN CRYSTALS.

Physical dangers

Chemical dangers
Upon heating, toxic fumes are formed. Decomposes on
heating. This produces toxic fumes.

Occupational exposure limits
TLV (NOT-ESTABLISHED):.

Routes of exposure
The substance can be absorbed into the body by
inhalation of its aerosol and through the skin.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly.

Effects of short-term exposure

Effects of long-term or repeated exposure

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 550°C
Melting point: 278°C
Density: 1.3 g/cm³
Solubility in water: none
Octanol/water partition coefficient as log Pow: 6.58

This substance may be hazardous to the environment.
Special attention should be given to air quality and water
quality.

NOTES

Benzo(ghi)perylene is present as a component of polycyclic aromatic hydrocarbons (PAH) content in the
environment usually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels
and tobacco.
Data are insufficiently available on the effect of this substance on human health, therefore utmost care must be
taken.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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BENZO(k)FLUORANTHENE ICSC: 0721
Peer-Review Status: 25.03.1999 Validated

Dibenzo(b,jk)fluorene
8,9-Benzofluoranthene
11,12-Benzofluoranthene

CAS #: 207-08-9 RTECS #:
DF6350000
EC #: 601-036-00-5
EINECS #: 205-916-6

Formula: C20H12

Molecular mass: 252.3

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
In case of fire in the surroundings,
use appropriate extinguishing
media.

EXPLOSION

EXPOSURE
AVOID ALL
CONTACT!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
Protective gloves.
Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
spectacles or eye
protection in
combination with
breathing
protection if
powder.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Do not eat, drink,
or smoke during
work.

Rinse mouth. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Sweep spilled substance into covered containers. If
appropriate, moisten first to prevent dusting. Carefully
collect remainder. Then store and dispose of according
to local regulations. Do NOT let this chemical enter the
environment.

EC Classification
Symbol: T, N; R: 45-50/53; S: 53-45-60-61
UN Classification

GHS Classification

EMERGENCY RESPONSE SAFE STORAGE
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Provision to contain effluent from fire extinguishing. Well
closed.

IMPORTANT DATA

Physical State; Appearance
YELLOW CRYSTALS.

Physical dangers

Chemical dangers
Upon heating, toxic fumes are formed. Decomposes on
heating. This produces toxic fumes.

Occupational exposure limits
TLV (NOT-ESTABLISHED):.
MAK: Carcinogen category: 2; Germ cell mutagen group:
3A; Skin absorption (H); (DFG 2007).

Routes of exposure
The substance can be absorbed into the body by
inhalation of its aerosol and through the skin.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly.

Effects of short-term exposure

Effects of long-term or repeated exposure
This substance is possibly carcinogenic to humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 480°C
Melting point: 217°C
Solubility in water: none
Octanol/water partition coefficient as log Pow: 6.84

This substance may be hazardous to the environment.
Special attention should be given to air quality and water
quality. Bioaccumulation of this chemical may occur in
crustacea and fish.

NOTES

Benzo(k)fluoranthene is present as a component of polycyclic aromatic hydrocarbons (PAH) content in the
environment usually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels
and tobacco.
ACGIH recommends environment containing benzo(k)fluoranthene should be evaluated in terms of the TLV-TWA for
coal tar pitch volatile, as benzene soluble 0.2 mg/m³.
Insufficient data are available on the effect of this substance on human health, therefore utmost care must be taken.
Card has been partly updated in October 2005.
See section Occupational Exposure Limits.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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COAL-TAR PITCH ICSC: 1415
Peer-Review Status: 03.07.2002 Validated

Pitch

CAS #: 65996-93-2 RTECS #:
GF8655000
EC #: 648-055-00-5
EINECS #: 266-028-2

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Combustible. NO open flames. Use foam, dry powder, carbon

dioxide.

EXPLOSION

EXPOSURE

AVOID ALL
CONTACT!
PREVENT
DISPERSION OF
DUST!

Inhalation
Sneezing. Cough. See Effects of long-
term or repeated exposure.

Use closed
system or
ventilation.

Fresh air, rest.

Skin
MAY BE ABSORBED! Redness. Burning
sensation.

Protective gloves.
Protective
clothing.

Rinse and then wash skin with
water and soap.

Eyes

Redness. Pain. Wear safety
goggles or eye
protection in
combination with
breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion

See Effects of long-term or repeated
exposure.

Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Give one or two glasses of water to
drink. Refer for medical attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: filter respirator for organic gases
and particulates adapted to the airborne concentration of
the substance. Do NOT let this chemical enter the
environment. Sweep spilled substance into covered
sealable containers. Carefully collect remainder. Then
store and dispose of according to local regulations.

Do not transport with food and feedstuffs.
EC Classification
Symbol: T; R: 45; S: 53-45; Note: H
UN Classification

GHS Classification
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EMERGENCY RESPONSE SAFE STORAGE

NFPA Code: H0; F1; R0. Separated from strong oxidants. Separated from food
and feedstuffs.

IMPORTANT DATA

Physical State; Appearance
BLACK-TO-BROWN PASTE.

Physical dangers

Chemical dangers
Decomposes above 400°C . This produces toxic fumes.
Reacts with strong oxidants.

Occupational exposure limits
TLV: 0.2mg/m³ as TWA; A1 (confirmed human
carcinogen); (ACGIH 2001).

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
Evaporation at 20°C is negligible; a harmful
concentration of airborne particles can, however, be
reached quickly when dispersed. and when heated.

Effects of short-term exposure
The substance is irritating to the eyes, skin and
respiratory tract. Exposure to sun may enhance the
irritating effect of this substance. This may result in
burns.

Effects of long-term or repeated exposure
Repeated or prolonged contact with skin may cause
dermatitis and hyperpigmentation of skin. This substance
is carcinogenic to humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: >250°C
Melting point: 30-180°C
Density: >1 g/cm³
Solubility in water at at 20°C°C: none
Vapour pressure, kPa at 20°C: <0.01
Flash point: >200°C o.c.
Auto-ignition temperature: >500°C
Octanol/water partition coefficient as log Pow: 6.04
Electrical conductivity: 1.7x10e-9 pS/m (at 30°C,
IUCLID)

This substance may be hazardous to the environment.
Special attention should be given to soil contamination
and aquatic organisms. The substance may cause long-
term effects in the aquatic environment.

NOTES

Depending on the degree of exposure, periodic medical examination is suggested.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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ETHYLBENZENE ICSC: 0268
Peer-Review Status: 23.11.2007 Validated

Ethylbenzol
Phenylethane
EB

CAS #: 100-41-4 RTECS #:
DA0700000
UN #: 1175
EC #: 601-023-00-4
EINECS #: 202-849-4

Formula: C8H10/C6H5C2H5

Molecular mass: 106.2

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Highly flammable. NO open flames,

NO sparks and
NO smoking.

Use dry powder, foam, carbon
dioxide.

EXPLOSION

Vapour/air mixtures are explosive. Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Do NOT
use compressed
air for filling,
discharging, or
handling.

In case of fire: keep drums, etc.,
cool by spraying with water.

EXPOSURE
PREVENT
GENERATION
OF MISTS!

Inhalation

Cough. Sore throat. Dizziness.
Drowsiness. Headache.

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin
Redness. Protective

gloves.
Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Redness. Pain. Wear safety
goggles.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Burning sensation in the throat and
chest. Further see Inhalation.

Do not eat, drink,
or smoke during
work.

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING
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Personal protection: filter respirator for organic gases
and vapours adapted to the airborne concentration of the
substance. Ventilation. Do NOT let this chemical enter
the environment. Do NOT wash away into sewer. Collect
leaking and spilled liquid in covered containers as far as
possible. Absorb remaining liquid in sand or inert
absorbent. Then store and dispose of according to local
regulations.

EC Classification
Symbol: F, Xn; R: 11-20; S: (2)-16-24/25-29
UN Classification
UN Hazard Class: 3; UN Pack Group: II
GHS Classification
Signal: Danger
Highly flammable liquid and vapour
May be harmful if swallowed
Harmful if inhaled vapour
Causes mild skin irritation
Causes eye irritation
Suspected of causing cancer
May cause respiratory irritation
May cause drowsiness and dizziness
May be harmful if swallowed and enters airways
Toxic to aquatic life

EMERGENCY RESPONSE SAFE STORAGE

Transport Emergency Card: TEC (R)-305 1135 or
30GF1- I+II.
NFPA Code: H2; F3; R0.

Fireproof. Separated from strong oxidants. Provision to
contain effluent from fire extinguishing. Store in an area
without drain or sewer access.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS LIQUID WITH AROMATIC ODOUR.

Physical dangers
The vapour mixes well with air, explosive mixtures are
easily formed.

Chemical dangers
Reacts with strong oxidants. Attacks plastics and rubber.

Occupational exposure limits
TLV: 100 ppm as TWA; 125 ppm as STEL; A3
(confirmed animal carcinogen with unknown relevance to
humans); BEI issued; (ACGIH 2007).

Routes of exposure
The substance can be absorbed into the body by
inhalation of its vapour and by ingestion.

Inhalation risk
A harmful contamination of the air will be reached rather
slowly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes, skin and
respiratory tract. If this liquid is swallowed, aspiration into
the lungs may result in chemical pneumonitis. The
substance may cause effects on the central nervous
system. Exposure above the OEL could cause lowering
of consciousness.

Effects of long-term or repeated exposure
This substance is possibly carcinogenic to humans. The
substance may have effects on the kidneys and liver.
This may result in impaired functions.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 136°C
Melting point: -95°C
Relative density (water = 1): 0.9
Solubility in water, g/100ml at 20°C: 0.015
Vapour pressure, kPa at 20°C: 0.9
Relative vapour density (air = 1): 3.7

The substance is toxic to aquatic organisms. It is strongly
advised not to let the chemical enter into the
environment.
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Relative density of the vapour/air-mixture at 20°C (air =
1): 1.02
Flash point: 18°C c.c.
Auto-ignition temperature: 432°C
Explosive limits, vol% in air: 1.0-6.7
Octanol/water partition coefficient as log Pow: 3.1
Viscosity: 0.6 mm²/s at 25°C

NOTES

The odour warning when the exposure limit value is exceeded is insufficient.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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HYDROGEN CYANIDE, LIQUEFIED
(liquefied)

ICSC: 0492
Peer-Review Status: 05.07.2003 Validated

Hydrocyanic acid
Prussic acid
Formonitrile

CAS #: 74-90-8 RTECS #:
MW6825000
UN #: 1051
EC #: 006-006-00-X
EINECS #: 200-821-6

Formula: HCN
Molecular mass: 27.03

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE

Extremely flammable. Gives off irritating
or toxic fumes (or gases) in a fire.

NO open flames,
NO sparks and
NO smoking.

Shut off supply; if not possible and
no risk to surroundings, let the fire
burn itself out. In other cases
extinguish with powder, water
spray, foam, carbon dioxide.

EXPLOSION

Gas/air mixtures are explosive. Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting.

In case of fire: keep cylinder cool
by spraying with water. Combat fire
from a sheltered position.

EXPOSURE
AVOID ALL
CONTACT!

IN ALL CASES CONSULT A
DOCTOR!

Inhalation

Confusion. Drowsiness. Headache.
Nausea. Convulsions. Shortness of
breath. Unconciousness. Death

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Half-upright
position. No mouth-to-mouth
artificial respiration. Administration
of oxygen may be needed. Refer
for medical attention. See Notes.

Skin

MAY BE ABSORBED! Further see
Inhalation.

Protective gloves.
Protective
clothing.

Rinse skin with plenty of water or
shower. Refer for medical
attention . Wear protective gloves
when administering first aid.

Eyes

MAY BE ABSORBED! Redness. See
Inhalation.

Wear safety
goggles or eye
protection in
combination with
breathing
protection.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion

Burning sensation. Further see
Inhalation.

Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Rinse mouth. Do NOT induce
vomiting. NO mouth-to-mouth
artificial respiration. Administration
of oxygen may be needed. Refer
for medical attention . See Notes.
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SPILLAGE DISPOSAL PACKAGING & LABELLING

Evacuate danger area! Consult an expert! Personal
protection: gas-tight chemical protection suit including
self-contained breathing apparatus. Do NOT let this
chemical enter the environment. Ventilation. Remove all
ignition sources. Absorb remaining liquid in sand or inert
absorbent. Then store and dispose of according to local
regulations. NEVER direct water jet on liquid.

Marine pollutant.
EC Classification
Symbol: F+, T+, N; R: 12-26-50/53; S: (1/2)-7/9-16-
36/37-38-45-60-61
UN Classification
UN Hazard Class: 6.1; UN Subsidiary Risks: 3; UN Pack
Group: I
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Transport Emergency Card: TEC (R)-61S1051.
NFPA Code: H4; F4; R2.

Fireproof. Separated from food and feedstuffs. Cool.
Store only if stabilized.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS GAS OR LIQUID WITH
CHARACTERISTIC ODOUR.

Physical dangers
The gas mixes well with air, explosive mixtures are easily
formed.

Chemical dangers
The substance may polymerize due to heating under the
influence of bases, over 2% water, or if not chemically
stabilized. This generates fire or explosion hazard. On
combustion, forms toxic and corrosive gases including
nitrogen oxides. The solution in water is a weak acid.
Reacts violently with oxidants and hydrogen chloride in
alcoholic mixtures. This generates fire and explosion
hazard.

Occupational exposure limits
TLV: 4.7ppm (ceiling value); (skin); (ACGIH 2003).
MAK: 1.9 ppm, 2.1 mg/m³; Peak limitation category: II(2);
Pregnancy risk group: C; Skin absorption (H); (DFG
2002).

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
A harmful contamination of the air will be reached very
quickly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes and respiratory
tract. The substance may cause effects on the cellular
respiration. This may result in convulsions and
unconsciousness. Exposure could cause death. Medical
observation is indicated. See Notes.

Effects of long-term or repeated exposure
The substance may have effects on the thyroid.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 26°C
Melting point: -13°C
Relative density (water = 1): 0.69 (liquid)
Solubility in water: miscible
Vapour pressure, kPa at 20°C: 82.6
Relative vapour density (air = 1): 0.94
Flash point: -18°C c.c.
Auto-ignition temperature: 538°C
Explosive limits, vol% in air: 5.6-40.0
Octanol/water partition coefficient as log Pow: -0.25

The substance is very toxic to aquatic organisms.

NOTES
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The occupational exposure limit value should not be exceeded during any part of the working exposure.
Specific treatment is necessary in case of poisoning with this substance; the appropriate means with instructions
must be available.
The odour warning when the exposure limit value is exceeded is insufficient.
The recommendations on this Card also apply to hydrogen cyanide, stabilized, absorbed in a porous inert material.
Other UN numbers: 1613, Hydrogen cyanide, aqueous solution, not more than 20% of hydrogen cyanide; 1614,
Hydrogen cyanide stabilized, absorbed in a porous inert material; 3294, Hydrogen cyanide solution in alcohol, not
more than 45% of hydroge
Never work alone in an area if hydrogen cyanide exposure is possible.
Depending on the degree of exposure, periodic medical examination is suggested.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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CUMENE ICSC: 0170
Peer-Review Status: 13.04.2000 Validated

(1-Methylethyl)benzene
2-Phenylpropane
Isopropylbenzene

CAS #: 98-82-8 RTECS #:
GR8575000
UN #: 1918
EC #: 601-024-00-X
EINECS #: 202-704-5

Formula: C9H12 / C6H5CH(CH3)2

Molecular mass: 120.2

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Flammable. NO open flames,

NO sparks and
NO smoking.

Use powder, AFFF, foam, carbon
dioxide.

EXPLOSION

Above 31°C explosive vapour/air
mixtures may be formed.

Above 31°C use a
closed system,
ventilation and
explosion-proof
electrical
equipment.
Prevent build-up
of electrostatic
charges (e.g., by
grounding).

In case of fire: keep drums, etc.,
cool by spraying with water.

EXPOSURE
PREVENT
GENERATION
OF MISTS!

Inhalation

Dizziness. Incoordination. Drowsiness.
Headache. Unconciousness.

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin
Dry skin. Protective gloves.

Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Redness. Pain. Wear safety
spectacles.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
See Inhalation. Do not eat, drink,

or smoke during
work.

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING
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Personal protection: filter respirator for organic gases
and vapours adapted to the airborne concentration of the
substance. Collect leaking and spilled liquid in sealable
containers as far as possible. Absorb remaining liquid in
sand or inert absorbent. Then store and dispose of
according to local regulations. Do NOT let this chemical
enter the environment.

Marine pollutant.
EC Classification
Symbol: Xn, N; R: 10-37-51/53-65; S: (2)-24-37-61-62;
Note: C
UN Classification
UN Hazard Class: 3; UN Pack Group: III
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Transport Emergency Card: TEC (R)-30S1918 or
30GF1-III.
NFPA Code: H2; F3; R1.

Fireproof. Separated from strong oxidants and acids.
Cool. Keep in the dark. Store only if stabilized.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS LIQUID WITH CHARACTERISTIC
ODOUR.

Physical dangers
As a result of flow, agitation, etc., electrostatic charges
can be generated.

Chemical dangers
Reacts violently with acids and strong oxidants. This
generates fire and explosion hazard. The substance can
form explosive peroxides.

Occupational exposure limits
TLV: 50ppm as TWA; (ACGIH 2004).
MAK: 50 ppm, 250 mg/m³; Peak limitation category: II(4);
Pregnancy risk group: C; Skin absorption (H); (DFG
2004).

Routes of exposure
The substance can be absorbed into the body by
inhalation and through the skin.

Inhalation risk
A harmful contamination of the air will be reached rather
slowly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes and skin. If this
liquid is swallowed, aspiration into the lungs may result in
chemical pneumonitis. The substance may cause effects
on the central nervous system. Exposure far above the
OEL could cause unconsciousness.

Effects of long-term or repeated exposure
Repeated or prolonged contact with skin may cause
dermatitis.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 152°C
Melting point: -96°C
Relative density (water = 1): 0.90
Solubility in water: none
Vapour pressure, Pa at 20°C: 427
Relative vapour density (air = 1): 4.2
Relative density of the vapour/air-mixture at 20°C (air =
1): 1.01
Flash point: 31°C c.c.
Auto-ignition temperature: 420°C
Explosive limits, vol% in air: 0.9-6.5
Octanol/water partition coefficient as log Pow: 3.66

The substance is toxic to aquatic organisms.

NOTES

Check for peroxides prior to distillation; eliminate if found.
Card has been partly updated in April 2005.
See sections Occupational Exposure Limits, Emergency Response.

ADDITIONAL INFORMATION
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IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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LEAD
(powder)

ICSC: 0052
Peer-Review Status: 10.08.2002 Validated

Lead metal
Plumbum

CAS #: 7439-92-1 RTECS #:
OF7525000
EINECS #: 231-100-4

Formula: Pb
Atomic mass: [207.2]

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Not combustible. Gives off irritating or
toxic fumes (or gases) in a fire.

In case of fire in the surroundings,
use appropriate extinguishing
media.

EXPLOSION

Finely dispersed particles form explosive
mixtures in air.

Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Prevent
deposition of
dust.

EXPOSURE

See EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE.

PREVENT
DISPERSION OF
DUST! AVOID
EXPOSURE OF
(PREGNANT)
WOMEN!

Inhalation
Use local exhaust
or breathing
protection.

Fresh air, rest.

Skin
Protective
gloves.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Wear safety
spectacles.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion

Abdominal pain. Nausea. Vomiting. Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Rinse mouth. Give one or two
glasses of water to drink. Refer for
medical attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: particulate filter respirator adapted
to the airborne concentration of the substance. Do NOT EC Classification
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let this chemical enter the environment. Sweep spilled
substance into covered containers. If appropriate,
moisten first to prevent dusting. Carefully collect
remainder. Then store and dispose of according to local
regulations.

UN Classification

GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Separated from food and feedstuffs and incompatible
materials. See Chemical Dangers.

IMPORTANT DATA

Physical State; Appearance
BLUISH-WHITE OR SILVERY-GREY SOLID IN
VARIOUS FORMS. TURNS TARNISHED ON
EXPOSURE TO AIR.

Physical dangers
Dust explosion possible if in powder or granular form,
mixed with air.

Chemical dangers
Decomposes on heating. This produces toxic fumes.
Reacts with oxidants. Reacts with hot concentrated nitric
acid, boiling concentrated hydrochloric acid and sulfuric
acid. Attacked by pure water and by weak organic acids
in the presence of oxygen.

Occupational exposure limits
TLV: 0.05mg/m³ as TWA; A3 (confirmed animal
carcinogen with unknown relevance to humans); BEI
issued; (ACGIH 2004).
MAK: Carcinogen category: 2; Germ cell mutagen group:
3A; (DFG 2006).
EU OEL ( selected): 0.15mg/m³ as TWA;.

Routes of exposure
The substance can be absorbed into the body by
inhalation and by ingestion.

Inhalation risk
A harmful concentration of airborne particles can be
reached quickly when dispersed, especially if powdered.

Effects of short-term exposure

Effects of long-term or repeated exposure
The substance may have effects on the blood, bone
marrow, central nervous system, peripheral nervous
system and kidneys. This may result in anaemia,
encephalopathy (for example; convulsions), peripheral
nerve disease, abdominal cramps and kidney
impairment. Causes toxicity to human reproduction or
development.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 1740°C
Melting point: 327.5°C
Density: 11.34 g/cm³
Solubility in water: none

Bioaccumulation of this chemical may occur in plants and
mammals. It is strongly advised not to let the chemical
enter into the environment.

NOTES

Depending on the degree of exposure, periodic medical examination is suggested.
Do NOT take working clothes home.
Card has been partly updated in April 2005.
See section Occupational Exposure Limits.

ADDITIONAL INFORMATION

IPCS
International
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Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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NAPHTHALENE ICSC: 0667
Peer-Review Status: 21.04.2005 Validated

Naphthene

CAS #: 91-20-3 RTECS #:
QJ0525000
UN #: 1334 (solid) UN #: 2304
(molten)
EC #: 601-052-00-2
EINECS #: 202-049-5

Formula: C10H8

Molecular mass: 128.18

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Combustible. NO open flames. Use water spray, powder, foam,

carbon dioxide.

EXPLOSION

Above 80°C explosive vapour/air
mixtures may be formed. Finely
dispersed particles form explosive
mixtures in air.

Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Prevent
deposition of
dust.

EXPOSURE
PREVENT
DISPERSION OF
DUST!

Inhalation

Headache. Weakness. Nausea.
Vomiting. Sweating. Confusion.
Jaundice. Dark urine.

Use ventilation
(not if powder),
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin
MAY BE ABSORBED! Further see
Inhalation.

Protective
gloves.

Rinse skin with plenty of water or
shower.

Eyes

Wear safety
spectacles.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion

Abdominal pain. Diarrhoea. Convulsions.
Unconsciousness. Further see
Inhalation.

Do not eat, drink,
or smoke during
work. Wash
hands before
eating.

Rest. Refer for medical attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: filter respirator for organic gases
and vapours adapted to the airborne concentration of the
substance. Do NOT let this chemical enter the

Do not transport with food and feedstuffs.
Marine pollutant.
EC Classification
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environment. Sweep spilled substance into covered
containers. If appropriate, moisten first to prevent
dusting. Carefully collect remainder. Then store and
dispose of according to local regulations.

Symbol: Xn, N; R: 22-40-50/53; S: (2)-36/37-46-60-61
UN Classification
UN Hazard Class: 4.1; UN Pack Group: III
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

NFPA Code: H2; F2; R0.
Transport Emergency Card: TEC (R)-41S2304 (molten).
Transport Emergency Card: TEC (R)-41S1334; 41GF1-
II+III (solid).

Separated from strong oxidants and food and feedstuffs.
Store in an area without drain or sewer access.

IMPORTANT DATA

Physical State; Appearance
WHITE SOLID IN VARIOUS FORMS WITH
CHARACTERISTIC ODOUR.

Physical dangers
Dust explosion possible if in powder or granular form,
mixed with air.

Chemical dangers
On combustion, forms irritating and toxic gases. Reacts
with strong oxidants.

Occupational exposure limits
TLV: 10 ppm as TWA; 15 ppm as STEL; (skin); A4 (not
classifiable as a human carcinogen); (ACGIH 2005).
MAK: Carcinogen category: 2; Germ cell mutagen group:
3B; Skin absorption (H); (DFG 2004).

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
A harmful contamination of the air will be reached rather
slowly on evaporation of this substance at 20°C. See
Notes.

Effects of short-term exposure
The substance may cause effects on the blood. This may
result in lesions of blood cells (haemolysis). See Notes.
The effects may be delayed. Ingestion could cause
death. Medical observation is indicated.

Effects of long-term or repeated exposure
The substance may have effects on the blood. This may
result in chronic haemolytic anaemia. The substance
may have effects on the eyes. This may result in
development of cataract. This substance is possibly
carcinogenic to humans.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 218°C
Sublimes at room temperature
Melting point: 80°C
Density: 1.16 g/cm³
Solubility in water at 25°C: none
Vapour pressure, Pa at 25°C: 11
Relative vapour density (air = 1): 4.42
Flash point: 80°C c.c.
Auto-ignition temperature: 540°C
Explosive limits, vol% in air: 0.9-5.9
Octanol/water partition coefficient as log Pow: 3.3

The substance is very toxic to aquatic organisms. The
substance may cause long-term effects in the aquatic
environment.

NOTES

Some individuals may be more sensitive to the effect of naphthalene on blood cells.

ADDITIONAL INFORMATION
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IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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[ EN - FI - HU - IT - PL ]

TOLUENE ICSC: 0078
Peer-Review Status: 10.10.2002 Validated

Methylbenzene
Toluol
Phenylmethane

CAS #: 108-88-3 RTECS #:
XS5250000
UN #: 1294
EC #: 601-021-00-3
EINECS #: 203-625-9

Formula: C6H5CH3 / C7H8

Molecular mass: 92.1

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Highly flammable. NO open flames,

NO sparks and
NO smoking.

Use powder, AFFF, foam, carbon
dioxide.

EXPLOSION

Vapour/air mixtures are explosive. Closed system,
ventilation,
explosion-proof
electrical
equipment and
lighting. Prevent
build-up of
electrostatic
charges (e.g., by
grounding). Do
NOT use
compressed air
for filling,
discharging, or
handling. Use
non-sparking
handtools.

In case of fire: keep drums, etc.,
cool by spraying with water.

EXPOSURE

STRICT
HYGIENE!
AVOID
EXPOSURE OF
(PREGNANT)
WOMEN!

Inhalation

Cough. Sore throat. Dizziness.
Drowsiness. Headache. Nausea.
Unconciousness.

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin

Dry skin. Redness. Protective
gloves.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap. Refer for medical
attention .

Eyes Redness. Pain. Wear safety
goggles.

First rinse with plenty of water for
several minutes (remove contact
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lenses if easily possible), then refer
for medical attention.

Ingestion
Burning sensation. Abdominal pain.
Further see Inhalation.

Do not eat, drink,
or smoke during
work.

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention .

SPILLAGE DISPOSAL PACKAGING & LABELLING

Evacuate danger area! Consult an expert! Personal
protection: chemical protection suit and self-contained
breathing apparatus. Ventilation. Remove all ignition
sources. Do NOT wash away into sewer. Do NOT let this
chemical enter the environment. Collect leaking and
spilled liquid in sealable containers as far as possible.
Absorb remaining liquid in sand or inert absorbent. Then
store and dispose of according to local regulations.

EC Classification
Symbol: F, Xn; R: 11-38-48/20-63-65-67; S: (2)-36/37-
46-62
UN Classification
UN Hazard Class: 3; UN Pack Group: II
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Transport Emergency Card: TEC (R)-30S1294.
NFPA Code: H2; F3; R0.

Fireproof. Separated from strong oxidants.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS LIQUID WITH CHARACTERISTIC
ODOUR.

Physical dangers
The vapour mixes well with air, explosive mixtures are
easily formed. As a result of flow, agitation, etc.,
electrostatic charges can be generated.

Chemical dangers
Reacts violently with strong oxidants. This generates fire
and explosion hazard.

Occupational exposure limits
TLV: 50ppm as TWA; (skin); A4 (not classifiable as a
human carcinogen); BEI issued; (ACGIH 2004).
MAK: 50 ppm, 190 mg/m³; Peak limitation category: II(4);
Pregnancy risk group: C; Skin absorption (H); (DFG
2004).
EU OEL ( selected): 50 ppm, 192 mg/m³ as TWA; 100
ppm as STEL;.

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
A harmful contamination of the air can be reached rather
quickly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes and respiratory
tract. The substance may cause effects on the central
nervous system. If this liquid is swallowed, aspiration into
the lungs may result in chemical pneumonitis. Exposure
at high levels could cause cardiac dysrhythmia and
unconsciousness.

Effects of long-term or repeated exposure
The substance defats the skin, which may cause dryness
or cracking. The substance may have effects on the
central nervous system. Exposure to the substance may
increase noise-induced hearing loss. Animal tests show
that this substance possibly causes toxicity to human
reproduction or development.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 111°C
Melting point: -95°C
Relative density (water = 1): 0.87
Solubility in water: none
Vapour pressure, kPa at 25°C: 3.8
Relative vapour density (air = 1): 3.1
Relative density of the vapour/air-mixture at 20°C (air =
1): 1.01

The substance is toxic to aquatic organisms.
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Flash point: 4°C c.c.
Auto-ignition temperature: 480°C
Explosive limits, vol% in air: 1.1-7.1
Octanol/water partition coefficient as log Pow: 2.69

NOTES

Depending on the degree of exposure, periodic medical examination is suggested.
Use of alcoholic beverages enhances the harmful effect.
Card has been partly updated in October 2004.
See sections Occupational Exposure Limits, EU classification, Emergency Response.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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[ EN - FI - HU - IT - PL ]

o-XYLENE ICSC: 0084
Peer-Review Status: 03.08.2002 Validated

ortho-Xylene
1,2-Dimethylbenzene
o-Xylol

CAS #: 95-47-6 RTECS #:
ZE2450000
UN #: 1307
EC #: 601-022-00-9
EINECS #: 202-422-2

Formula: C6H4(CH3)2 / C8H10

Molecular mass: 106.2

TYPES OF HAZARD
/ EXPOSURE ACUTE HAZARDS / SYMPTOMS PREVENTION FIRST AID / FIRE-FIGHTING

FIRE
Flammable. NO open flames,

NO sparks and
NO smoking.

Use water spray, powder, foam,
carbon dioxide.

EXPLOSION

Above 32°C explosive vapour/air
mixtures may be formed.

Above 32°C use a
closed system,
ventilation and
explosion-proof
electrical
equipment.
Prevent build-up
of electrostatic
charges (e.g., by
grounding).

In case of fire: keep drums, etc.,
cool by spraying with water.

EXPOSURE

STRICT
HYGIENE!
AVOID
EXPOSURE OF
(PREGNANT)
WOMEN!

Inhalation

Dizziness. Drowsiness. Headache.
Nausea.

Use ventilation,
local exhaust or
breathing
protection.

Fresh air, rest. Refer for medical
attention.

Skin
Dry skin. Redness. Protective

gloves.
Remove contaminated clothes.
Rinse and then wash skin with
water and soap.

Eyes

Redness. Pain. Wear safety
spectacles.

First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then refer
for medical attention.

Ingestion
Burning sensation. Abdominal pain.
Further see Inhalation.

Do not eat, drink,
or smoke during
work.

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention .
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SPILLAGE DISPOSAL PACKAGING & LABELLING

Personal protection: filter respirator for organic gases
and vapours adapted to the airborne concentration of the
substance. Ventilation. Remove all ignition sources. Do
NOT let this chemical enter the environment. Collect
leaking and spilled liquid in sealable containers as far as
possible. Absorb remaining liquid in sand or inert
absorbent. Then store and dispose of according to local
regulations.

EC Classification
Symbol: Xn; R: 10-20/21-38; S: (2)-25; Note: C
UN Classification
UN Hazard Class: 3; UN Pack Group: III
GHS Classification

EMERGENCY RESPONSE SAFE STORAGE

Transport Emergency Card: TEC (R)-30S1307-III.
NFPA Code: H2; F3; R0.

Fireproof. Separated from strong oxidants and strong
acids.

IMPORTANT DATA

Physical State; Appearance
COLOURLESS LIQUID WITH CHARACTERISTIC
ODOUR.

Physical dangers
As a result of flow, agitation, etc., electrostatic charges
can be generated.

Chemical dangers
Reacts with strong acids and strong oxidants.

Occupational exposure limits
TLV: 100 ppm as TWA; 150 ppm as STEL; A4 (not
classifiable as a human carcinogen); BEI issued; (ACGIH
2001).
EU OEL ( selected): 50 ppm as TWA; 100 ppm as
STEL;.

Routes of exposure
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

Inhalation risk
A harmful contamination of the air will be reached rather
slowly on evaporation of this substance at 20°C.

Effects of short-term exposure
The substance is irritating to the eyes and skin. The
substance may cause effects on the central nervous
system. If this liquid is swallowed, aspiration into the
lungs may result in chemical pneumonitis.

Effects of long-term or repeated exposure
The substance defats the skin, which may cause dryness
or cracking. The substance defats the skin, which may
cause dryness or cracking. The substance may have
effects on the central nervous system. Exposure to the
substance may increase noise-induced hearing loss.
Animal tests show that this substance possibly causes
toxicity to human reproduction or development.

PHYSICAL PROPERTIES ENVIRONMENTAL DATA

Boiling point: 144°C
Melting point: -25°C
Relative density (water = 1): 0.88
Solubility in water: none
Vapour pressure, kPa at 20°C: 0.7
Relative vapour density (air = 1): 3.7
Relative density of the vapour/air-mixture at 20°C (air =
1): 1.02
Flash point: 32°C c.c.
Auto-ignition temperature: 463°C
Explosive limits, vol% in air: 0.9-6.7
Octanol/water partition coefficient as log Pow: 3.12

The substance is toxic to aquatic organisms.

NOTES
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Depending on the degree of exposure, periodic medical examination is indicated.
The recommendations on this Card also apply to technical xylene.
See ICSC 0086 p-Xylene and 0085 m-Xylene.
Card has been partially updated in January 2008: see Occupational Exposure Limits.

ADDITIONAL INFORMATION

IPCS
International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International Programme on
Chemical Safety and the European Commission

© IPCS 2004-2012

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible for the use which might be made of
this information.
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Incident Investigation and Reporting Policy
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Purpose

The purpose of this program is to have effective procedures for reporting and evaluating/investigating incidents
and non-conformances in order to prevent further occurrences.

Responsibilities

Responsibilities for incident investigation will be assigned prior to occurrence of an incident. Individual
responsibilities for reporting and investigation must be pre-determined and assigned prior to incidents.

LAND Safety Manager

• Ensures investigations are conducted and assists in identifying corrective actions.

Site Manager and Supervisors

• Investigates (or assists in) incident investigations
• Corrects non-conformances
• AcLAND injured employees to the medical provider for initial treatment.

Employees

• Immediately report any injury, job related illness, spill or damage to any property to their immediate
supervisor. If their immediate supervisor is not available the employee is then to immediately notify the
project manager. Employees who could be first responders will be trained and qualified in first aid
techniques to control the degree of loss during the immediate post-incident phase.

Procedure

After immediate rescue or response, actions to prevent further loss will occur if the scene is safe. For example,
maintenance personnel should be summoned to assess integrity of buildings and equipment, engineering
personnel to evaluate the need for bracing of structures, and special equipment/response requirements such as
safe rendering of hazardous materials or explosives employed.

Investigations of Incidents & Non-conformances

Investigation is an important part of an effective safety program in that it determines the root cause and corrective
actions necessary to prevent similar incidents or non-conformances.

The following must be reported to the employee's supervisor immediately. If that person is not available then the
LAND Safety Manager shall be immediately notified for:

• Near miss incidents with the potential to harm people, the environment or assets
• Work related injuries or illnesses; Property damage including vehicle incidents
• Hazardous chemical spillage, loss of containment and contamination
• Non-conformance to safety or environmental rules, policies or standards

The supervisor shall make the necessary notifications and begin the incident investigation process.



LAND REMEDIATION, INC.
Safety Management System

Doc No: INVEST

Initial Issue Date 2/1/2016

Revision Date: Initial Version

INCIDENT INVESTIGATION & REPORTING
Revision No. 0

Next Review Date:

Preparation: Safety Mgr Authority: President Issuing Dept: Safety Page: Page 2 of 8

Uncontrolled copy if printed.
Valid on day of printing only.

Printed on: 04 February 2016 LAND

In the case of a major injury or incident the scene of the event should be closed off and kept "as is" at the time of
the incident. This is vital for effective incident investigation.

Incident investigation occurs as soon as possible, while the facts are still fresh within the minds of those involved
(i.e. witnesses). Take the opportunity to talk to all of those involved before they become unavailable or memory
fades. An incident investigation must be thorough and concerned only with cause and prevention and must be
separate from administrative disciplinary action.

Equipment

Proper equipment will be available to assist in conducting an investigation. Equipment may include some or all of
the following items; writing equipment such as pens/paper, measurement equipment such as tape measures and
rulers, cameras, small tools, audio recorder, PPE, flags, equipment manuals, etc. The Safety Manager shall have an
incident investigation kit prepared in advance.

Incident Reporting Matrix

The Incident Reporting Matrix identifies, based on type of incident, who within corporate management shall be
verbally notified and when. It also specifies which type of report from the field shall be completed based on the
type of incident.

Reporting of the incident must occur in a specified manner based on site specific requirements and the reporting
sequence shall be posted.

EXTERNAL INCIDENT NOTIFICATION MATRIX

TYPE OF INCIDENT WHO TO NOTIFY VERBALLY WHEN INCIDENT REPORT FORM

Minor First Aid Owner Client 24 hrs Yes

Injury Above Minor First Aid 911 / Site Medical Response / Owner Client ASAP Yes

As Required Injury Reporting OSHA / Owner Client Within 8 hrs Yes

Fire / Explosion 911 / Site Fire Response / Owner Client ASAP Yes

Reportable Spill Site Environmental / Owner Client Within 24 hrs Yes

Property/Vehicle Damage Owner Client Within 24 hrs Yes

INTERNAL INCIDENT NOTIFICATION MATRIX

TYPE OF INCIDENT WHO TO NOTIFY VERBALLY WHEN INCIDENT REPORT FORM

Minor First Aid Safety Manager ASAP Yes

Injury Above Minor First Aid Safety Manager ASAP Yes

As Required Injury Reporting President then Safety Manager ASAP Yes

Fire / Explosion Safety Manager ASAP Yes

Reportable Spill Safety Manager ASAP Yes

Property/Vehicle Damage Safety Manager ASAP ASAP
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Time Elements of When Incidents Should Be Reported to Applicable Regulatory Agency(s) and the Host
Facility/Client

Required incidents must be verbally reported to applicable regulatory agency(s) within 8 hours of their discovery.
Incidents must also be reported to the client as soon as possible, or in a timely manner (within 24 hours of
incident).

Incident Review Team and Incident Investigation Report

All incidents will be investigated to the appropriate level with regards to incident severity. While all incidents
should be investigated, the extent of such investigation shall reflect the seriousness of the incident utilizing a root
cause analysis process or other similar method determined by the LAND Safety Manager. They will form an
Incident Review Team that participates in the determination of the final root cause investigative incident report.
The team consists of representatives of management or other designees as assigned by the LAND Safety Manager.

Initial Identification/Assessment of Evidence

Initial identification of evidence immediately following the incident could include a listing of people, equipment,
and materials involved and a recording of environmental factors such as weather, illumination, temperature, noise,
ventilation, etc.

Collection/Preservation and Security of Evidence

Evidence such as people, positions of equipment, parts, and papers must be preserved, secured and collected
through notes, photographs, witness statements, flagging, and impoundment of documents and equipment. All
shall be dated.

Witness Interviews and Statements

Witness interviews and statements must be collected. Locating witnesses, ensuring unbiased testimony, obtaining
appropriate interview locations, and use of trained interviewers should be detailed. The need for follow-up
interviews should also be addressed. All items shall be dated.

The final incident investigation report consists of findings with critical factors, evidence, corrective actions,
responsible parties, and timelines for corrective action completion.

Results of incident investigations are communicated to employees via the Incident Notice form.

Preparation of the Written Incident Report

Written incident reports will be prepared and include the Field Incident Report Form and a detailed narrative
statement concerning the events. The format of the narrative report may include an introduction, methodology,
summary of the incident, Incident Review Team member names, narrative of the event, findings and
recommendations. Photographs, witness statements, drawings, etc. should be included.

The supervisor completes the LAND Field Incident Report and takes the below steps when beginning an incident
investigation.

• Provide emergency assistance, as needed and qualified for
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• Secure the area as quickly as possible to retain area in the same condition at the time of the incident
• Notify management by phone according to the Incident Notification Matrix
• Identify potential witnesses
• Use investigation tools, as needed (camera, drawings, video, etc.)
• Tag out for evidence any equipment that was involved
• Interview witnesses (including the effected employee) and obtain written, signed statements and fax to

the LAND Safety Manager
• Prepare LAND Field Incident Report, sign the form, fax it to the LAND Safety Manager
• Implement any immediate corrective actions needed

Incident Notice Form

LAND shall provide documentation and communication of lessons learned and review of similar operations to
prevent reoccurrence. Lessons learned are reviewed and communicated. Changes to processes must be placed
into effect to prevent reoccurrence or similar events.

In order to communicate incident information and lessons learned from incidents the LAND Safety Manager shall
send the Incident Notice to all work sites. The form shall be posted on employee bulletin boards and shall be
discussed in weekly safety meetings until all employees at the job site have been informed of the incident.

Corrective Actions Resulting from Incident Investigations

Incident investigations should result in corrective actions, individuals should be assigned responsibilities relative to
the corrective actions, and these actions should be tracked to closure.

Site Managers are held accountable for closing corrective actions. Corrective actions for safety improvement input
are posted at each site and tracked by the LAND Safety Manager to ensure timely follow up and completion.

Corrective actions are also used as needed for revisions to site specific safety plans and the LAND Safety and
Health Management System.

Injury Classifications

Injuries shall be classified per the following:

First Aid – Dressing on a minor cut, removal of a splinter, typically treatment for household type injuries.

Lost Work Day Case (LWDC) – An injury that results in an employee being unfit to perform any work on any day
after the occurrence of an occupational injury.

Number of Lost or Restricted Work Days – The number of days, other than the day of occupational injury and the
day of return, missed from scheduled work due to being unfit for work or medically restricted to the point that the
essential functions of a position cannot be worked.

Occupational Injury – An injury which results from a work related activity.



LAND REMEDIATION, INC.
Safety Management System

Doc No: INVEST

Initial Issue Date 2/1/2016

Revision Date: Initial Version

INCIDENT INVESTIGATION & REPORTING
Revision No. 0

Next Review Date:

Preparation: Safety Mgr Authority: President Issuing Dept: Safety Page: Page 5 of 8

Uncontrolled copy if printed.
Valid on day of printing only.

Printed on: 04 February 2016 LAND

Occupational Illness – Any abnormal condition or disorder caused by exposure to environmental factors while
performing work that resulted in medical treatment by a physician for a skin disorder, respiratory condition,
poisoning, hearing loss or other disease (frostbite, heatstroke, sunstroke, welding flash, diseases caused by
parasites, etc.). Do not include minor treatments (first aid) for illnesses.

Recordable Medical Case (RMC) – An occupational injury more severe than first aid that requires advanced
treatment (such as fractures, more than one stitch, prescription medication of more than one dose,
unconsciousness, removal of foreign body embedded in eye (not flushing), admission to a hospital for more than
observation purposes) and yet results in no lost work time beyond the day of injury.

Restricted Work Day Case (RWDC) – An occupational injury which results in a person being unfit for essential
functions of the regular job on any day after the injury but where there is no time lost beyond the day of injury. An
example would include an injured associate is kept at work but not performing within the essential functions of
their regular job.

Work or Work Related Activity – All incidents that occur in work related activities during work hours, field visits,
etc. are reportable and are to be included if the occupational injury or illness is more serious than requiring simple
first aid. Incidents occurring during off hours and incidents while in transit to or from locations that are not
considered an employee’s primary work are not reportable.

The following are examples of incidents that will not be considered as recordable:

• The injury or illness involves signs or symptoms that surface at work but result solely from a non-work-
related event or exposure that occurs outside the work environment.

• The injury or illness results solely from voluntary participation in a wellness program or in flu shot,
exercise class, racquetball, or baseball.

• The injury or illness is solely the result of an employee eating, drinking, or preparing food or drink for
personal consumption (whether bought on the employer's premises or brought in). The injury or illness is
solely the result of an employee doing personal tasks (unrelated to their employment) at the
establishment outside of the employee's assigned working hours.

• The illness is the common cold or flu (Note: contagious diseases such as tuberculosis, brucellosis, hepatitis
A, or plague are considered work-related if the employee is infected at work).

Training

LAND shall train personnel in their responsibilities and incident investigation techniques. Personnel must be
trained in their roles and responsibilities for incident response and incident investigation techniques. Training
requirements relative to incident investigation and reporting are described below:

• Training frequency will be based on the specific are of responsibility but shall not exceed once every two
years.

• Training requirements relative to incident investigation and reporting shall include:
o Awareness
o First Responder Responsibilities
o The Initial Investigation at the Accident Scene
o Managing the Accident Investigation



LAND REMEDIATION, INC.
Safety Management System

Doc No: INVEST

Initial Issue Date 2/1/2016

Revision Date: Initial Version

INCIDENT INVESTIGATION & REPORTING
Revision No. 0

Next Review Date:

Preparation: Safety Mgr Authority: President Issuing Dept: Safety Page: Page 6 of 8

Uncontrolled copy if printed.
Valid on day of printing only.

Printed on: 04 February 2016 LAND

o Collecting Data
o Analyzing Data
o Developing Conclusions and Judgments of Need
o Reporting the Results
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National Grid Incident Reporting Policy



National Grid Incident Reporting Requirements 

All contractors and consultants working on National Grid projects hired either by National Grid 
or its representative will report incidents involving their personnel or subcontractor personnel to 
National Grid.  Incidents include but are not limited to injuries, illnesses, near misses, motor 
vehicle incidents, environmental releases, fires, incidents involving the public, and property 
damage.  The person reporting the incident is the Incident Reporter. 
 
The Incident Reporter will notify the Project-Specific National Grid Project Manager (PM) 
verbally within 1 hour of the incident.  All work will be suspended until contact is made with 
the Project-Specific PM so that National Grid can assess if continued work suspension or if a 
stand down is necessary.  If the National Grid PM cannot be reached, contact the National Grid 
SIR Regional Safety Lead as noted in the table below.    
 
Name Region Phone Numbers E-Mail 
William Ryan Downstate 

NY 
W- (516) 545-2586 
C - (516) 790-1660 

William.Ryan@nationalgrid.com 

Brian Stearns Upstate NY W- (315) 428-5731 
C - (315) 461-7892 

Brian.Stearns@nationalgrid.com 

Elizabeth Greene MA/RI W- (781) 907-3656 
C- (781) 248-6469 

Elizabeth.Greene@nationalgrid.com 

 
A DRAFT written Incident Report and/or email summary must be completed and submitted by 
the Incident Reporter to the Project-Specific National Grid PM, National Grid SIR Safety Lead, 
and/or other designated National Grid representative within 4 hours of the incident.   
 
The Incident Reporter will provide a FINAL Incident Report within 24 hours via e-mail to the 
Project-Specific National Grid PM, National Grid Regional Safety Lead, and/or the person to 
whom the verbal notification was initially provided. 
 
Figures, photographs and/or sketches should be included within the Incident Report.  
Photographs of the incident area and/or vehicle (not of the personal injury) should be included.   
For vehicle incidents and cases of damaged or stolen property, a police report should be filed and 
a copy provided to the Project-Specific PM.   A representative with knowledge of the incident 
should be available to provide incident information until the investigation is completed by 
National Grid. In some municipalities police will not be dispatched to a non-injury accident, but 
every effort needs to be made to try and obtain the report.  
 
All personnel must be made aware that preventing or promptly addressing accidents and injuries 
takes precedence over completing field work.  In addition, if any worker believes that working 



conditions pose a risk of harm to on-site personnel or members of the public, work must stop and 
the situation must be addressed. 

Incident Report Information  

 
The following information should be included when reporting the incident to National Grid.  

 
1. Incident Date and time 

 
2. Date/Time National Grid PM was initially notified.  Record different times and methods 

of notification (Call cell, Call office, Left message, e mail, text, etc.).   
 

3. Employee type (regular, temp, contractor, consultant), company, company address, and 
what position held.  Name, DOB, sex, full/part time. 

 
4. Incident Type  

a. Injury/Illness to Employee (NG employee, temporary, consultant, contractor) 
b. Injury/Illness to Contractor 
c. Near Miss 
d. Motor Vehicle 
e. Public Incident 
f. Hazardous Condition 
g. Company property Damage/Equipment Damage/Equipment Failure 
h. Switching/Relay Incident 
i. Environmental 

 
5. Incident location.  Address where incident happened, site name/Owner. 
 
6. Description of what happened, number people injured, fatalities, voltage, pressure (if 

applicable). Type of activity/task being performed. 
 

7. Medical attention received 
 
8. Spills (if applicable) - material, source, quantity, weather conditions, cause, responsible 

party for cleanup, PCB level, environmental media (land, water, and/or air) impacted. 
Clean up and Corrective actions. 

 
9. Equipment details (if applicable) - type, number, size, unit, manufacturer 

 
10. Witness Detail (name, address, statement). 
 
11. OSHA severity  

 



12. Name and address of medical care facility/doctor (if treated by a doctor or hospital). Was 
employee treated overnight?  In the emergency room? 

 
13. Nature of injury - part injured.  Be specific.  

 
14. Object that caused injury.  Be specific. 

 
15. What was employee doing just prior to injury? 

 
16. How could this incident been prevented?  

 
17. List any  unsafe acts / unsafe conditions 

 
18. Were safety rules, work methods, procedures violated? 

 
19. Was proper protective equipment worn? 

 
20. List any prior accidents with dates that this employee has experienced 

 
21. Lessons Learned 



Flow Chart for Accident Reporting 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Contractors and/or consultants will verbally report the incident as soon as 
possible, no later than 1 hour.  Incidents include but are not limited to injuries, 

illnesses, near misses, motor vehicle incidents, environmental releases, fires, 
incidents involving the public, and property damage.  

Assess incident based upon verbal information provided by Incident Reporter.  
Determine if Stop Work/Stand Down is necessary as soon as possible. 

Incident Reporter to notify their internal team members as appropriate.  

Provide a FINAL written Incident Report to the  
Project-Specific National Grid PM within 24 hours of the incident. 

Assess the DRAFT Incident Report, make necessary internal notifications, and 
report incident in the Incident Management System (IMS). 

Conduct IA and develop corrective action plan if required.  Assign responsible 
parties and dates for completion. 

Follow up with SIR Safety Lead to verify all reporting has been completed and 
the IA has been closed out in IMS. 

Provide a DRAFT written Incident Report to the Project-Specific National Grid 
PM within 4 hours of the incident. 

Incident 
Reporter 

National 
Grid PM 

National 
Grid PM 
 

Incident 
Reporter 

Incident 
Reporter 

 

Incident 
Reporter 

 

National 
Grid PM 
 

National 
Grid PM 



 

 
 

 
 

 Appendix A 

Hospital Route Map & Directions 



All News Images Videos Maps Shop | My saves

Hospital Route Map

57 Excelsior Ave, Saratoga Springs, NY 12866

Saratoga Hospital

6 min, 1.3 mi
Light traffic (6 min without traffic)

Via Excelsior Ave, Van Dam St

57 Excelsior Ave, Saratoga Springs, NY 12866

Saratoga Hospital

A
B

A

1. Depart Excelsior Ave toward High Rock Ave 0.3 mi

2.
Turn right onto Rock St, and then immediately bear left onto US-9 / 
RT-50

0.2 mi

3. Bear right onto Van Dam St 0.5 mi

4. Keep straight onto RT-9N / Church St 0.2 mi

5. Turn right onto N Van Rensselaer St 135 ft

6. Turn left onto road 141 ft

7. Keep right onto road 184 ft

8.
Arrive
The last intersection is N Van Rensselaer St

B

Page 1 of 2saratoga springs ny hospital - Bing

6/9/2018https://www.bing.com/search?q=saratoga+springs+ny+hospital&form=IE11TR&src=IE11T...



57 Excelsior Ave, Saratoga Springs, NY 12… Saratoga Hospital

These directions are subject to the Microsoft® Service Agreement and are for informational purposes only. No guarantee is made regarding their completeness or accuracy. 
Construction projects, traffic, or other events may cause actual conditions to differ from these results. Map and traffic data © 2018 HERE™.

© 2018 HERE© 2018 HERE
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Appendix B

Health and Safety Field Forms

• Field Incident Report Form
• Site Sign In/Out Log
• Site Safety Meeting Form
• Equipment Checklists
• Air Monitoring Field Forms
• Confined Space Entry Permit
• Trenching/Excavation Checklist
• Hot Work Permit



FIELD INCIDENT REPORT FORM
The Employees Immediate Supervisor is to fill this form out then route it to the Safety Manager. Attach employee’s and
any witness written signed statement.

If a major injury is involved freeze the scene (equipment, paperwork, etc) and prevent injury location from
being disturbed until advised by the Safety Manager.

Job Related Illness Job Related Injury. Near Miss
Property. Damage

<Than $500 Damage
>Than $500 Damage

Date & Time of Incident When/Who Within Management was Notified? Supervisor Name

Location of Incident Date & Time Employee Reported to Supervisor Date & Time of Treatment

Employee Name Position Experience in Position

Treatment None First Aid Clinic Hospital
Copy of Treatment Record Attached?

Yes No
Was the Incident the result of violating a safety rule or procedure? Yes No

Describe Body Injury or Job Illness or Property Damage:

Classification: First Aid Medical Recordable Work Restriction Lost Time

How did the Incident Happen (complete by First Line Supervisor)? What exactly happened? What was the employee doing? If there
was an injury, describe it.

Casual Factors Involved (complete by First Line Supervisor). Describe the events and conditions that contributed to the
incident. Include information about equipment, workers, environment, and other factors that contributed to incident.

Supervisors Suggested Improvements to Prevent a Future Occurrence:

First Line Supervisors Name First Line Supervisors Signature Date

Project Manager Name Project Manager Signature Date

Safety Manager Name Safety Manager Signature Date

Senior Management Name Senior Management Signature Date



Name Signature Date Time In Time Out Company

Site Sign In and Sign Out Log
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Daily Safety Meeting 

Project Name: __________________________     Date:____________Time:____________ 

Briefing Conducted By: Signature: Company Name: 

Work Tasks to be Performed: 

TOPICS COVERED: 
  

 General PPE Usage  Site/Facility-specific Guidelines  Emergency Procedures 

 New Work Procedures  Slips Trips and Falls  Elevated Work Surfaces

 Personal Hygiene  Heat/Cold Stress  Construction Safety

 HAZCOM Issues  Confined Space Entry  Hearing Conservation

 Exposure Guidelines  Severe Weather  Other:_____________________ 

Potential Health and Safety Hazards and Mitigation Measures: 

Applicable H&S Documents Referenced: 

Daily Safety Observation (DSO): 

Printed Name Signature Company Name 
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Daily Tailgate Date                                      

 
Printed Name Signature Company Name 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   



Equipment: ABI Mobilram 18-22B

Operator:
Date:
Time:
Jobsite:
Hour Meter Reading:

Engine Compartment OK Not OK Notes 20V Hammer OK Not OK Notes
Engine Oil Level Clamping Jaw Condition

Fuel Level Pitching Chains
Coolant Level Lubrication
Radiator Hydraulic Hoses
Next Service Hrs. Hydraulic Connections
Hydraulic Oil Level Docking Clamps
Oil / Water Separator Structural Frame
Air Filters Clamping Jaw Bolts
Belts
Overall Engine Compartment Wire Service Winch OK Not OK Notes
Battery Connections Wire Rope Condition
Batteries Secure Hook

Hook Safety Device
On The Ground OK Not OK Notes Hydraulic Hoses
Steps Hydraulic Connections
Track Condition
Rollers
Fire Extinguisher Periodic Inspection While in Operation
Hydraulic Hoses OK Not OK Notes
Hydraulic Connections Jaw Condition
Leader Wire Ropes Jaw Bolts
Lubrication on Leader Pitching Chains
Hydraulic Cylinders Ground Condtions
Electrical Connections Hyrdraulic Hoses
Cooling Fans Hydraulic Connections

Inside the Cab OK Not OK Notes MISC OPERATOR NOTES AND COMMENTS
Seat
Mirrors
Computer
Controls
Gauges, Indicators, Switches
Bubble
Overall Cab Cleanliness
Safety Switch
Windows
Top Window
Safety Guards

Heavy Equipment Pre-Operations Inspection Checklist



Equipment: Aerial Lift/ Aerial PLatform

Operator:
Date:
Time:
Jobsite:
Hour Meter Reading:

Engine Comparment OK Not OK Notes
Engine Oil Level

Fuel Level
Coolant Level
Radiator
Next Service Hrs.
Hydraulic Oil Level
Oil / Water Separator
Air Filters
Belts
Overall Engine Compartment
Battery Connections
Batteries Secure

On The Ground OK Not OK Notes
Tires
Boom Condition
Basket Condition
Fire Extinguisher
Hydraulic Hoses
Hydraulic Connections
Hydraulic Cylinders
Ground Controls

From Basket OK Not OK Notes MISC OPERATOR NOTES AND COMMENTS
Controls
Safety Switch
Lanyard Tieoff
Basket Door or Latch
Gauges, Indicators, Switches
Warning Lights and Alarms
Audible Travel Alarm
Safety Guards

Heavy Equipment Pre-Operations Inspection Checklist



Equipment: Welding Machine

Operator:
Date:
Time:
Jobsite:
Hour Meter Reading:

Operator OK Not OK Notes
Operator Qualified to operate designated piece
of equipment
PPE such as welding helmet, shadded safety
glasses, welding apron, jacket, sleeves, and
gloves present and worn.

Hot Work Permit in place and signed?

Engine Comparment OK Not OK Notes Controls OK Not OK Notes
Engine Oil Level Safety Switch
Fuel Level Lanyard Tieoff
Cooling fluid Basket Door or Latch
Major fluid leaks Gauges, Indicators, Switches
Fuel lines secured Warning Lights and Alarms
Fuel leaks Audible Travel Alarm
Electrical lines secured Safety Guards
Exhaust components
Next Service Hours

On The Ground OK Not OK Notes Miscellaneous OK Not OK Notes
Tires
Fire Extinguisher (present and fully charged)
Welder leads
Ground clamp
Stinger
Terminals for welding leads protected from
contact.
Electrode holder

GFCI present for any leads plugged into welder

MISC OPERATOR NOTES AND COMMENTS MISC OPERATOR NOTES AND COMMENTS

Heavy Equipment Pre-Operations Inspection Checklist



Equipment:
Operator:
Date:
Time:
Jobsite:

Operator OK Not OK Notes On the Machine, Outside the Cab OK Not OK Notes
Operator Qualified to operate designated piece
of equipment Handholds

ROPS
Fire Extinguisher / System
Windsheild, Windows

Engine Comparment OK Not OK Notes Winsheild wipers / washers
Engine Oil Level Doors
Engine Coolant Backup Alarm
Radiator Lights
All hoses
Fuel filters / Water Serparator
All Belts On the Machine, Inside the Cab OK Not OK Notes
Air Filter Seat
Overall Engine Compartment Seat belt & mounting
Guards Horn
Electrical Lines Mirrors
Next Service Hours Cab air filter

Guages, indicators, swithces, controls
Overall cab interior

On The Ground OK Not OK Notes

Tracks, Tires, wheels, lug nuts, stem caps Quick Coupler OK Not OK Notes
Bucket cutting edge, moldboard Cracked, bent, or broken components

Bucket lift and tilt cylinders, lines, hoses Distressed welds or broken welds
Loader frame, arms Mounting pin and locking hardware secure
Underneath machine Switch/buzzer working correctly
Transmission, transfer case Coupler frame shows signs of wear
Steps and handholds Lubricate grease points

Fuel Tanks
Oil leaks from hydraulic lines or hose
connections

Differential and final drive oil
Air tank (if equipped w/ air brakes)

Axles - final drivers, differentials, brakes, duo-
cone seals
Hydraulic tank
Hydraulic Lines
Transmission oil
Ligts, front and rear
Grease fittings

MISC OPERATOR NOTES AND COMMENTS MISC OPERATOR NOTES AND COMMENTS

Heavy Equipment Pre-Operations Inspection Checklist

Wheel Loader / Backhoe / ASV



Equipment:
Operator:
Date:
Time:
Jobsite:
Hour Meter Reading:
Operator OK Not OK Notes On the Machine, Outside the Cab OK Not OK Notes
Operator Qualified to operate designated piece
of equipment Handholds

ROPS
Fire Extinguisher / System

Engine Comparment OK Not OK Notes Windsheild, Windows
Swing gear oil level Winsheild wipers / washers
Engine Oil Level Doors
Engine Coolant Backup Alarm
Radiator Lights
All hoses
Fuel filters / Water Serparator On the Machine, Inside the Cab OK Not OK Notes
All Belts Seat
Air Filter Seat belt & mounting
Overall Engine Compartment Horn
Guards Mirrors
Electrical Lines Cab air filter
Next Service Hours Guages, indicators, swithces, controls

Overall cab interior
On The Ground OK Not OK Notes Fire Extinguisher / System
Tracks, Tires, wheels, lug nuts, stem caps
Bucket cutting edge, moldboard Quick Coupler OK Not OK Notes
Bucket lift and tilt cylinders, lines, hoses Cracked, bent, or broken components
Stick Distressed welds or broken welds
Loader frame, arms Spring in good condition and bolts tight

Underneath machine/undercarriage
Spring and auto latch free of debris, no clogging,
working freely

Transmission, transfer case Mounting pin and locking hardware secure
Steps and handholds Ram working correctly
Fuel Tanks Switch/buzzer working correctly
Differential and final drive oil Coupler frame shows signs of wear
Air tank (if equipped w/ air brakes) Lubricate grease points
Axles - final drivers, differentials, brakes, duo-
cone seals Oil leaks from hydraulic lines or hose connections
Hydraulic tank Lift eye is not worn or damaged
Hydraulic Lines
Transmission oil Clam Shell Bucket OK Not OK Notes
Ligts, front and rear Lubricate grease points
Grease fittings Check pressures and flows are set correctly

Check keeper pins, plates, and bolts are in seated
position and for excessive wear
Inspect hoses, cylinders, swivel manifold for
leakes

MISC OPERATOR NOTES AND COMMENTS
Inspect block and scoop assembly for fatigue
cracks

Inspect upper cylinder pin for exxessive slack
Check cutting edges for wear and alignment
Ckeck stops

Heavy Equipment Pre-Operations Inspection Checklist

Excavator



Daily Workzone Monitoring Form

Project Name:_________________________________

Date:_________________________________________ Page ____ of ____

Surveyor:_____________________________________

Location Time
VOC

(ppm)

Total Dust

( )
Comments



Daily CAMP Monitoring Form

Project Name : ________________________________

Project Number:_______________________________ Date:___________________

Surveyor:_____________________________________

Background: PM₁₀____________________ µg/m^3 (initial 15-minute upwind STEL)

VOC_____________________ppm (initial 15-minute upwind STEL)

Action Levels: PM₁₀____________________ µg/m^3 (100 µg/m3 above the background )

VOC_____________________ppm (1ppm above the background)

Reporting Levels: PM₁₀____________________µg/m^3 (Exceeds 150 µg/m3 above the background

concentration for the 15 min avg at a DW location)

VOC_____________________ppm (Exceeds 5 ppm above the background

concentration for the 15 min avg at a DW location)

Station Time
VOC

(ppm)

PM₁₀         

(µg/m^3)

page 1 of

DW 3

DW 2

DW 1

UW

DW 3

DW 2

DW 1

DW 2

DW 1

UW

DW 3

Comments

UW

DW 1

UW

DW 3

DW 2



Project Name : ________________________________

Project Number:_______________________________ Date:___________________

Station Time
VOC

(ppm)

PM₁₀         

(µg/m^3)

page 1 of

DW 1

Comments

UW

DW 3

DW 2

DW 1

UW

DW 3

DW 2

DW 1

UW

DW 3

DW 2

DW 1

UW

DW 3

DW 2

DW 1

UW

DW 3

DW 2

DW 1

UW

DW 3

DW 2



Daily Instrument Calibration Form

Project Name :_________________________________________

Surveyor:______________________________________________ Date:_______________ Page:____ of ____

Serial No.
CAMP

Station

Battery

Check
Zero Cal.

Cal. gas

(ppm)

Reading

(ppm)

Isobutylene = 100 ppm

LEL = 50%

H2S = 25.0 ppm

CO = 50 ppm

O2 = 20.9%

Isobutylene = 100 ppm

LEL = 50%

H2S = 25.0 ppm

CO = 50 ppm

O2 = 20.9%

NA

VOC -

LEL -

H2S -

CO -

0xy -

MultiRae+ 5-Gas

WZ NA

VOC -

LEL -

H2S -

CO -

0xy -

WZ

MultiRae+ 5-Gas

100

PDR1000 WZ NA NA

PID

100

PID 100

PID

PID 100

DustTrak

NA NADustTrak

Instrument Name Comments

DustTrak NA NA

NA NA

DustTrak NA NA



Community Air Monitoring Summary
NYSDEC – 3456 Oneida Street, New Hartford NY

Page 1 of 5

State Reporting Level for total volatile organic compounds (VOCs) is 5 parts per million (ppm) above background (upwind location) for a 15-minute average.
State Reporting Level for particulate matter less than 10 microns in diameter (PM10) is 150 micrograms per cubic meter (µg/m3) above background (upwind
location) for a 15-minute average, or if airborne dust is visually observed leaving the work area
NA = Not Applicable

Date

Description of
Work &

Environmental
Conditions

Air Monitoring Location &
Serial No. Parameter Background

Level
Daily

Average
Max 15

Min. Avg.
Time of

Exceedance Comments

12-22-14

LRI utilized a Godwin
centrifugal pump to dewater
the Tributary Creek Bypass
Pit at Cell T1 to facilitate
installation of a pipe plug in
the railroad concrete culvert.
Recovered surface water was
pumped through the existing
48-inch diameter HDPE
piping. Surface water from
the railroad concrete culvert
was diverted through the pipe
plug to the 48-inch diameter
HDPE piping. LRI Link Belt
350X3 Excavator excavated
accumulated sediment from
the bottom of the Bypass Pit
and loaded onto the Terex
TA30 Dump Truck, which
transported and off-loaded
the sediment onto the Soil
Stockpile Staging Area at
Cell E12 and F 12; LRI Link
Belt 460 Excavator loaded
Type 1 Non-TSCA PCB-
impacted soil on the Terex
TA30 Dump Truck from the
existing soil stockpile at
F17A/B and from the waste
hauling road at Cells E19 and
F19. The Dump Truck
transported and off-loaded
the soil at the new stockpile
established at Cells D12 and
E12; LRI Cat D6K Bull
Dozer plowed Type 1 Non-
TSCA PCB-impacted soil
onto the new stockpile at
Cells D12 and E12. Link
Belt 350X2 consolidated the
soil into a conical pile; LRI
conducted end point soil
sampling of Cells F16C,
F17B, and G17/18/19 for
laboratory analysis.
Overcast, 29-36˚F, site is 
wet, Wind; SE 5-10 mph

Upwind/ SN110902852/
E property boundary at SE corner of
Cell B20

Total
VOCs
(ppm)

0.0

0.0 0.0 N/A

Documentation dust
samples collected
12-22-14 submitted
to Lab.

Downwind No. 1/ SN110902906/
W property boundary at W-central side
of Cell H16B 0.0 0.0 N/A

Downwind No. 2/ SN110902857/
W property boundary at NE corner of
Cell H12

0.0 0.1 N/A

Downwind No. 3/ SN110902886/
W property boundary at SW corner of
WWTP 0.0 0.3 N/A

Upwind/SN8530123001/
E property boundary at SE corner of
Cell B20

PM10
(µg/m3) 49

40 49 N/A

Downwind No. 1/ SN8530092533/
W property boundary at W-central side
of Cell H16B

44 54 N/A

Downwind No. 2/ SN8530092523/
W property boundary at NE corner of
Cell H12

50 67 N/A

Downwind No. 3/ SN8530122605/
W property boundary at SW corner of
WWTP 43 57 N/A



Community Air Monitoring Summary
NYSDEC – 3456 Oneida Street, New Hartford NY

Page 2 of 5

State Reporting Level for total volatile organic compounds (VOCs) is 5 parts per million (ppm) above background (upwind location) for a 15-minute average.
State Reporting Level for particulate matter less than 10 microns in diameter (PM10) is 150 micrograms per cubic meter (µg/m3) above background (upwind
location) for a 15-minute average, or if airborne dust is visually observed leaving the work area
NA = Not Applicable

Date

Description of
Work &

Environmental
Conditions

Air Monitoring Location &
Serial No. Parameter Background

Level
Daily

Average
Max 15

Min. Avg.
Time of

Exceedance Comments

12-23-14

LRI Link Belt 460
Excavator loaded Type 1
Non-TSCA PCB-
impacted soil from the
waste hauling road at
Cells E19 and F19 onto
the Terex TA30 Dump
Truck, which transported
and off-loaded the soil at
the soil stockpile at Cells
D12 and E12. Link Belt
350X2 consolidated the
soil into a conical pile;
LRI Link Belt 350X3
Excavator and Cat D6K
Bull Dozer placed,
spread, and compacted
clean imported sand
backfill onto completed
Cells A21, A22, B21, and
B22A to restore to pre-
existing grade; Carbon
Filtration Systems, Inc.
installed new granular
activated carbon (GAC)
from super sacks to the
WWTP carbon vessels
utilizing an industrial
vacuum truck in pressure
mode. LRI crew utilized
the Water Truck to
hydrate the carbon
vessels.
Overcast, 37-41˚F, site is 
wet, Wind; SE 5-15 mph

Upwind/ SN110902852/
E property boundary at SE corner of
Cell B23

Total
VOCs
(ppm)

0.5

0.3 0.5 N/A

Downwind No. 1/ SN110902906/
W property boundary at W-central side
of Cell H16B 0.6 0.8 N/A

Downwind No. 2/ SN110902857/
W property boundary at NE corner of
Cell H12

0.1 0.3 N/A

Downwind No. 3/ SN110902886/
W property boundary at SW corner of
WWTP 0.0 0.2 N/A

Upwind/SN8530123001/
E property boundary at SE corner of
Cell B20

PM10
(µg/m3) 20

14 20 N/A

Downwind No. 1/ SN8530092533/
W property boundary at W-central side
of Cell H16B

17 24 N/A

Downwind No. 2/ SN8530092523/
W property boundary at NE corner of
Cell H12

17 26 N/A

Downwind No. 3/ SN8530122605/
W property boundary at SW corner of
WWTP 17 41 N/A



Community Air Monitoring Summary
NYSDEC – 3456 Oneida Street, New Hartford NY

Page 3 of 5

State Reporting Level for total volatile organic compounds (VOCs) is 5 parts per million (ppm) above background (upwind location) for a 15-minute average.
State Reporting Level for particulate matter less than 10 microns in diameter (PM10) is 150 micrograms per cubic meter (µg/m3) above background (upwind
location) for a 15-minute average, or if airborne dust is visually observed leaving the work area
NA = Not Applicable

Date
Description of Work

& Environmental
Conditions

Air Monitoring Location &
Serial No. Parameter Background

Level
Daily

Average
Max 15

Min. Avg.
Time of

Exceedance Comments

12-24-14

LRI Link Belt 460
Excavator performed
remedial excavation of
Type 1 Non-TSCA
PCB-impacted soil
from Cells D18 and
D19 and stockpiled it
on the north side of
Cell D19; LRI Link
Belt 350X2 Excavator
loaded stockpiled
PCB-impacted soil in
Cells D16 and D17
onto the Terex TA30
Dump Truck, which
transported and off-
loaded the soil at the
existing Soil Stockpile
Staging Area at Cells
E13 and F14. LRI
Link Belt 350X2
Excavator
redistributed the soil
into a conical pile; LRI
Link Belt 350X3
Excavator removed 4
feet of soil against the
north side of the steel
sheet piles adjacent to
the residential home at
the southern property
boundary. The sheet
piles were exposed to
facilitate acetylene
torch cutting of the
upper 4 ft of steel.
Overcast, 42-43˚F, 
Rain, site is wet,
Wind; ESE 5-15 mph

Upwind/ SN110902852/
NOT USED

Total
VOCs
(ppm)

N/A

N/A N/A N/A

NOTE: Due to
persistent steady
rain, CAMP
equipment was not
set up and operated
today. Work zone
monitoring was
performed only.

Downwind No. 1/ SN110902885/
NOT USED N/A N/A N/A

Downwind No. 2/ SN110902857/
NOT USED N/A N/A N/A

Downwind No. 3/ SN110902886/
NOT USED N/A N/A N/A

Upwind/SN8530123001/
NOT USED

PM10
(µg/m3) N/A

N/A N/A N/A

Downwind No. 1/ SN8530092533/
NOT USED N/A N/A N/A

Downwind No. 2/ SN8530092523/
NOT USED N/A N/A N/A

Downwind No. 3/ SN8530122536/
NOT USED N/A N/A N/A



Community Air Monitoring Summary
NYSDEC – 3456 Oneida Street, New Hartford NY

Page 5 of 5

State Reporting Level for total volatile organic compounds (VOCs) is 5 parts per million (ppm) above background (upwind location) for a 15-minute average.
State Reporting Level for particulate matter less than 10 microns in diameter (PM10) is 150 micrograms per cubic meter (µg/m3) above background (upwind
location) for a 15-minute average, or if airborne dust is visually observed leaving the work area
NA = Not Applicable

Date

Description of
Work &

Environmental
Conditions

Air Monitoring Location &
Serial No. Parameter Background

Level
Daily

Average
Max 15

Min. Avg.
Time of

Exceedance Comments

12-25-14
Christmas Holiday –
No work performed
by LRI

Upwind/ SN110902852/
NOT USED

Total
VOCs
(ppm)

N/A

N/A N/A N/A

Downwind No. 1/ SN110902885/
NOT USED N/A N/A N/A

Downwind No. 2/ SN110902857/
NOT USED N/A N/A N/A

Downwind No. 3/ SN110902886/
NOT USED N/A N/A N/A

Upwind/SN8530123001/
NOT USED

PM10
(µg/m3) N/A

N/A N/A N/A

Downwind No. 1/ SN8530092533/
NOT USED N/A N/A N/A

Downwind No. 2/ SN8530092523/
NOT USED N/A N/A N/A

Downwind No. 3/ SN8530122536/
NOT USED N/A N/A N/A



Community Air Monitoring Summary
NYSDEC – 3456 Oneida Street, New Hartford NY

Page 6 of 5

State Reporting Level for total volatile organic compounds (VOCs) is 5 parts per million (ppm) above background (upwind location) for a 15-minute average.
State Reporting Level for particulate matter less than 10 microns in diameter (PM10) is 150 micrograms per cubic meter (µg/m3) above background (upwind
location) for a 15-minute average, or if airborne dust is visually observed leaving the work area
NA = Not Applicable

Date

Description of
Work &

Environmental
Conditions

Air Monitoring Location &
Serial No. Parameter Background

Level
Daily

Average
Max 15

Min. Avg.
Time of

Exceedance Comments

12-26-14
Christmas Holiday –
No work performed
by LRI

Upwind/ SN110902852/
NOT USED

Total
VOCs
(ppm)

N/A

N/A N/A N/A

Downwind No. 1/ SN110902885/
NOT USED N/A N/A N/A

Downwind No. 2/ SN110902857/
NOT USED N/A N/A N/A

Downwind No. 3/ SN110902886/
NOT USED N/A N/A N/A

Upwind/SN8530123001/
NOT USED

PM10
(µg/m3) N/A

N/A N/A N/A

Downwind No. 1/ SN8530092533/
NOT USED N/A N/A N/A

Downwind No. 2/ SN8530092523/
NOT USED N/A N/A N/A

Downwind No. 3/ SN8530122536/
NOT USED N/A N/A N/A



Confined Space Entry Permit

Date: ____________ Permit Space Number/Location: _______________________________
Reason for Entry: _____________________________________________________________
Hot Work Permit Needed? ____________ Authorized Duration of Entry: _______________

Permit Space Hazards Preparation Procedure Required Equipment

No Yes Hazard Required?
Done
Initials

Procedures
Ventilator(s)
Minimum Cap: ______CFM

Pre-Opening Hazards Pre-Entry Checklist
Respirators

Oxygen Def./Enrichment Pre-opening Hazards Type(s):

Flammables/Fire
Electrical
lockout/tagout

Atmospheric Monitors
Type:

Hazardous Energy Pneumatic Isolation

Engulfment/Entrapment Hydraulic Isolation Communications
Type:Falls/Falling Objects Mechanical Isolation

Lighting/Noise/Heat/Cold Traffic
Control/Barricading

Fall Protection
Harnesses
Tripods
Other:

Hot/Corrosive Materials

Toxins: Noise, Heat, Cold

Fall Protection

Ventilation Purge
Time _____________

Personal Protection
Eye
Hearing
Foot/Hand
Protective Clothing
_______________________
Other:

Other: Emergency Egress

Special Work

Procedures, if not attached, can be found
in:

Sparkproof Tools/Lighting
Lights
Tools
Other:

Attendant (s) Entrant(s)

Rescue/Emergency

SCBA
Fire Extinguisher
Radio/Telephone
Charged Fire Hose
Communication Devices
First Aid Kit
Other:

Entry Supervisor: I certify that all pre-entry conditions listed on this permit have
been met and the space is safe to enter:

___ ________________________________ ________/________
Entry Supervisor Date/Time

Permit Cancelled:
___________________________________ ________/________

Signature Date/Time

Did all information of this permit accurately reflect conditions encountered? ___ Yes or ___ No If no, describe conditions:



Safety Comments:

Acceptable Entry Conditions Hazmat Emergency Management

Required?
Done?
Initials

Action/Condition Toxin ___________ ___________

Surrounding area free from vapors,
all other hazards

Symptoms and
First Aid

X
Review of permit info with
attendant, entrants

X All safety equipment available

X Employees properly trained
Spill/Release

Control
Procedures

Pre-opening hazards eliminated

X
Completion of all preparation and
isolation procedures

X
Communication between entrants,
attendant and rescue providers

Incompatibilities
Reactive, Fire

Hazard
Traffic control/barricading

Atmospheric tests satisfactory

MSDS
Attached?

Atmospheric Tests – Test Gases in Order Shown

Gas Limits Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

Time
Results

1. Oxygen 23.5%
19.5%

2. Combustibles 10%
LEL

3 .Carbon Monoxide
(CO)

25 ppm
max

4. Hydrogen Sulfide
(H2S)

10 ppm
max

5. Total VOC
5 ppm
max

6.

Name(s) of Testers _______________________________________________________________________________________

Test Unit Serial/ID Number ____________________________ Most Recent Calibration/Zeroing ________________________



NOTE: All Special work procedures must be reviewed with a safety representative before commencing work.



AUTHORIZED ENTRANTS
ONLY

PERMIT REQUIRED
CONFINED SPACE



AUTHORIZED ENTRANTS
ONLY

CONFINED SPACE ENTRY



TRENCHING/EXCAVATION CHECKLIST
PROJECT INFORMATION

Project Name:

Project Number: Project Manager:

Site Safety Officer: Competent Person:
TRENCHING/EXCAVATION INSPECTION REQUIREMENTS

Visual Test (see page 2):
Cohesive
Granular
Fissured

Manual Test (see page 2):
Cohesive
Granular

Soil Classification:
Stable Rock
Class A

Class B
Class C

Protective Measures/Equipment:
Slope 1 ½H:1V Type C
Slope 1H:1V Type B
Slope ¾ H:1V Type A

Special Engineered Design (submit copy to EHS
Department)

Horizontal
Vertical

Trench Shoring Box
Manufacturer’s Tabulated Data
Correct Shore/Shield
Slope Used__________________

Encumbrances Identified:
Above Ground (explain):
Below Ground (explain):
Surcharge Loads (explain):

General Considerations:
Ladder/Ramps
Hazardous Atmosphere
Spoil Material Placement
Water Accumulation

Utility Locations
Other:
Notes:

1. Has the daily inspection of the excavation site been made by the competent person & completed before entry?
 yes  no  n/a

2. Are employees who are exposed to vehicular traffic wearing warning vests?  yes  no  n/a
3. Are employees being kept out from under suspended loads?  yes  no  n/a
4. Before opening any excavation, have efforts been made to determine if there are underground utility installation in the area?

 yes  no  n/a
5. If there are underground utility installations, have utility companies been contacted before excavation was started?  yes  no

 n/a
6. If underground utility installations are located, have they been protected, braced or removed to safeguard employees?  yes 

no  n/a
7. Have all surface encumbrances been removed?  yes  no  n/a
8. In excavations into which employees are required to enter, have excavated or other materials been effectively stored and

retained at least 2 feet or more form the edge of the excavation?  yes  no  n/a
9. Do trenches >4 feet deep or more have adequate means of exit: ladders or steps? (no more than 25 feet of travel is required)

 yes  no  na
10. Have steps been taken to protect employees from loose rock and hazards of falling rock?  yes  no  n/a
11. Do the walls and faces of trenches 5 feet or deeper and all excavations in which employees are exposed to danger from

moving ground or a cave-in have a protection system, i.e. Shoring, sloping or some other equivalent means?  yes  no  n/a
12. Is there any evidence of a possible cave-in or slide?  yes  no  n/a if yes, all work in the excavation must cease until the

necessary precautions have been taken to safeguard the employees.
13. Have guardrails been provided when employees are required to cross a walkway at an excavation site?  yes  no  n/a
14. If excavation is remote, such as a well, pit or shaft, have physical barriers been provided?  yes  no  n/a
15. Have structural ramps used solely be employees been designed by a competent person?  yes  no  n/a
16. Do the structural ramps have appropriate means provided to prevent slipping and are the runways uniform in thickness?  yes

 no  n/a
17. Has a barricade, stop log or hand signal been provided when equipment is required close to the excavation?  yes  no  n/a
18. Are sidewalks, pavements, etc. Protected from undercuts?  yes  no  n/a
19. Have adjoining buildings, walls, etc. Been braced or otherwise supported?  yes  no  n/a
20. Has the air around the excavation site been tested to make sure an oxygen deficiency or hazardous atmosphere does not

exist?  yes  no  n/a
21. If hazardous atmosphere does exist, has proper personal protective equipment been provided?  yes  no  n/a
22. Is water accumulation a problem?  yes  no  n/a if yes, are employees in the excavation site protected and equipment

monitored by a competent person?  yes  no  n/a



TRENCHING/EXCAVATION CHECKLIST
Soil Classification Procedure

1. Observe the soil as it is excavated as well as the sides of the excavation. yes

2. Water or other liquid is present in freshly excavated soil. If YES, then Type C. If NO, continue. yes no

3. Soil breaks up easily and does not stay in clumps, it is granular (gravel, sand, silt, or any
combination). If YES, then Type C. If NO, continue. yes no

4.

Perform thread/plasticity test on representative soil sample. With disposable rubber gloves, take a moist
sample of soil and roll it into a thread between the palms to form a thin thread approximately 1⁄8″ in 
diameter and 2″ long (or more). The soil is considered cohesive if a 2″ or longer piece can be held by 
one end without breaking. If soil fails thread test, it is granular. Classify as Type C. If soil passed test,
continue.

5.
Perform thumb penetration test. Form a ball with representative and freshly excavated soil. Classify soil
type based on the degree of effort to indent the ball with your thumb. This test provides an estimate of
the unconfined compressive strength of cohesive soils. A pocket penetrator can be used to verify the
results of the thumb penetration test.

Type A: soils can be indented by the thumb, but only with very great effort Type A

Type B: soils can be indented by the thumb with moderate difficultly Type B

Type C: soils can be easily penetrated server inches by the thumb or molded by light finger pressure Type C

* Note: If there is any uncertainty, or any evidence of mixed or disturbed soil conditions, the Competent Person shall
classify the encountered soil as Type C, the least stable, and then shield, shore, or slope accordingly.

Completed By:

Print Name Signature Date



HOT WORK PERMIT
All temporary operations involving open flames or producing heat and/or spark require a Hot
Work Permit. This includes, but is not limited to brazing, cutting, grinding, soldering, thawing,

and welding.
INSTRUCTIONS FOR FIRE
SAFETY SUPERVISOR
1. Verify precautions listed at right (or do not proceed
with the work).
2. Complete page 1 and retain for job files.
3. Post page 2 in vicinity of hot work.
DATE JOB NO.

LOCATION/BUILDING & FLOOR (Be Specific)

DESCRIPTION OF WORK BEING PERFORMED

NAME OF PERSON DOING HOT WORK

The above location has been examined, the precautions
checked on the Hot Work Checklist have been taken to
prevent fire, and permission is authorized for this work.

SIGNED:

(Permit Authorizing Individual)

SIGNED:

(Person doing Hot Work)

TIME
STARTED:____________AM/PM
TIME
ENDED: AM/PM

HOT WORK CHECKLIST

Sprinklers and hose streams in service/operable.

Hot Work Equipment in good condition (e.g., power source, welding

leads, torches, etc.)

Multi-purpose fire extinguisher and/or water pump can.

REQUIREMENTS WITHIN 35 FEET OF WORK

Dust, Lint, Debris, Flammable Liquids and oily deposits

removed; floors swept clean.

Explosive atmosphere in area eliminated.

Combustible floors (e.g., wood, tile, carpeting) wet down,

covered with damp sand or fire blankets. Remove flammable

and combustible material where possible. Otherwise protect with

fire blankets, guards, or metal shields.

All wall and floor openings covered.
Walkways protected beneath hot work.

WORK ON WALLS OR CEILINGS
Combustibles moved away from other side of wall.

WORK IN CONFINED SPACES
Confined space cleaned of all combustibles (example: grease, oil,

flammable vapors). Containers purged of flammable liquids/vapors.

Follow confined space guidelines.

If any of the following 8 conditions exist a
Fire Watch will be provided

1. Locations where other than a minor fire
might develop.

2. Combustible materials are closer than 35
feet to the point of operation.

3. Combustibles that are 35 feet or more away
but are easily ignited.

4. Wall or floor openings within a 35 feet radius
of exposed combustible materials.

5. Combustible materials are adjacent to the
opposite side of metal partitions, ceilings or
roofs.

6. In sprinkled buildings while such protection
is impaired.

7. In the presence of potentially explosive
atmospheres, e.g. flammables.

8. In areas where there is dust accumulation of
greater than 1/16 inch within 35 feet of the
area where welding/hot work will be
conducted.

FIRE WATCH/HOT WORK AREA MONITORING
Fire watch will be provided during and for 30 minutes

after work, including any coffee or lunch breaks.

Fire watch is supplied with an extinguisher, and/or water

pump can, also making use of other extinguishers

located throughout work area.

Fire watch is trained in use of this equipment and familiar

with location of sounding alarm.

Fire watch may be required for opposite side of walls,

above, and below floors and ceilings.

Work area and all adjacent areas to which sparks and
heat might have spread were inspected during the fire
watch period and were found fire safe..

Signed: ___________________________________________

FINAL CHECKUP (minimum 30 minutes after Hot Work)

Work area was monitored for ________ hour(s) following Hot
Work and found fire safe.

Signed: ___________________________________________



WARNING!
HOT WORK IN PROGRESS

WATCH FOR FIRE!
IN CASE OF AN EMERGENCY:

CALL: __________________________________________

AT:





Appendix C

National Grid – Process Hazard Analysis

Excelsior Ave Saratoga Springs, NY OU2 NMPC Superfund Site



GW HAZARD CAUSES HAZARD SCENARIOS CONSEQUENCES CAT SAFEGUARDS S L R REF# ACTION ITEMS TARGET DATE OWNER

:Mobilization
1.1.1.1. Follow Smith System driving 
procedures. Do not operate any hand 
held devices (i.e. cell phones, GPS units, 
iPods, etc.) while driving. If driving in 
populous areas be mindful of 
pedestrians, cyclists, constuction 
vehicles and road signs. If driving off-
road, be mindful of uneven surfaces, 
vegetation and wildlife.
1.1.1.2. Use cones or reflective tape to 
mark out work zone locations
1.1.1.3. Employees will wear high 
visibility vest, shirt, or coat.
1.1.1.4. Fact sheets/notices of upcoming 
road closure and detour shall be posted 
before road closure for awareness of 
members of the public.

1.1.1.5. Dedicated traffic control devices 
shall be deployed with electronic 
message boards
1.1.1.6. Dedicated flagger(s) by 
contractor to direct construction vehicles 
in and out of the work area and the public 
roads.
2.1.1.1. Dedicated gravel access road 
will be constructed in the southern 
portion of the Old Red Spring area for 
dump truck/construction equipment use 
to load-out soil excavated during the 
remedial construction. The gravel access 
road will consist of #2 NYSDOT crusher 
run stone above a 10-ounce woven 
geotextile (for separation/reinforcement).

2.1.1.2. Contractor shall install steel road 
plates below the stone road to disperse 
wheel loadings from construction 
vehicles where the road crosses the 12-
inch diameter natural gas main (12"-BS-
LP).
2.1.1.3. Temporary security fence around 
work area
2.1.1.4. Orange construction fence to 
delineate CRZ (Contaminant Reduction 
Zone)
2.1.1.5. Yellow caution tape/tee posts to 
delineate EZ (Exclusion Zone)
2.2.1.1. The Contractor shall install crane 
mats over the proposed gas main 
crossing location. The mats will be 
supported by the existing soil cover 
thickness (2 to 3 feet) over the gas main. 
If cover cannot be maintained Contractor 
shall contact National Grid Gas 
Engineering to evaluate other bridging 
options.
2.2.1.2. Same As 2.1.1.3 to 2.1.1.5

:Site Preparation Activities

Worksheet

Katie Ayling

2.2. Impact underground utilities with 
potential release of gas and fire 
(Northern Gas Main Crossing - 45 psig). 
Only excavator and drill rig will be 
crossing the main

2.2.1. Potential injury/fatality of 
employees and members of the public

SAF 5 1 M :No additional recommendations

Land Remediation

2. Heavy equipment access OU 2 Project 
Area (Excavator, drill rig, dump trucks)

2.1. Impact underground utilities with 
potential release of gas and fire 
(Southern Gas Main Crossing - 24 psig)

2.1.1. Potential injury/fatality of 
employees and members of the public

SAF 5 1 M 2 National Grid Gas Department to confirm 
no unacceptable deflection from 
Contractor loaded dump trucks crossing 
over gas main protected by road plate 
and crushed stone driving surface

1. Driving 1.1. Struck by other vehicles 1.1.1. Potential injury/fatality of 
employees and members of the public

SAF 3 3 L/H 1 Contractor shall identify detour on mobile 
phone driving directions applications 
(Waze, Google Maps, and 511NY).

Part Of Part Of Construction Factors



3 Contractor shall double-lock the gate at 
the entrance south of the substation 
building and keep the gate closed and 
locked outside construction hours. A sign 
will be posted on the gate to indicate that 
it is for “Contractor Access”.

4 Contractor shall have an onsite security 
guard (non-work hours, 7 days/week) to 
monitor the remediation and remediation 
support areas outside construction 
hours.

5 National Grid will provide notice of 
potential tractor trailer/flatbed deliveries 
requiring use of the gates into/out of the 
valet lot

4. Install E&S (Erosion & Sediment) 
control measures and maintained 
throughout the project.

4.1. No credible process safety 
scenarios. No need to develop further.

4.1.1. :No additional recommendations

:Pre-Construction Activities

:Identify & mark locations of utilities

5.1.1.1. Daylight natural gas pipe along 
Excelsior Avenue and monitor vibrations 
and displacement

6 Contractor to expose natural gas pipes (8-
inch diameter HDPE pipe encased in 12-
inch diameter cast iron; 12-inch diameter 
black steel pipe) parallel to Excelsior 
Avenue and High Rock Avenue (to verify 
alignment and evaluate conditions).

Contractor

5.1.1.2. Limit amount of exposed gas 
pipes to <100 feet at a time

7 Contractor shall notify and provide 
National Grid Corrosion department with 
access to assess conditions and add 
anodes/corrosion test stations.

5.1.1.3. Completed Safe Practices for 
Subsurface Investigation Activities 
Checklist – Gas Lines; in accordance 
with EG-2701.

5.1.1.4. Ensure workers are trained in 
proper utility clearance.

5.1.1.5. Ensure utilities are cleared or 
marked out. Utility location will include a 
site walk, review historical utilities, make 
OneCall, and vacuum excavate (to pre-
clear or daylight utilities).

5.1.1.6. Fencing or barricades shall be 
used to eliminate incidental contact.

5.1.1.7. Safety briefing required twice a 
day. Tailgate safety briefing at the start 
of the day and after lunch.

5.1.1.8. Work shall only be performed in 
areas where utility locations are 
confirmed and clearance has been 
performed.

5.1.1.9. Stop work authority if there is a 
question or concern about the location of 
a utility.

5.2. Weight of dump trucks and 
construction equipment impacts low 
pressure gas main releasing gas with 
potential ignition and fire.

5.2.1. Potential injury/fatality of 
employees and members of the public

SAF 5.2.1.1. Same As 2.1.1.1 to 2.1.1.5 5 1 M :No additional recommendations

6.1.1.1. Completed Safe Practices for 
Subsurface Investigation Activities 
Checklist – Electric Lines; in accordance 
with EG-2701.

9 National Grid to verify that Contractor 
has wind and steep slope program in its 
safety program and will use outriggers for 
possible work on sloped ground surface.

8 Contractor shall install gas main burial 
warning tape in the excavations about 12 
inch above the existing natural gas 
mains before backfilling.

6. Active Electric Lines – Protect (13.2 
kV OH electric line and a low voltage 
120/220 volt underground electric line)

6.1. Employee shock hazard during 
activities due to electrical contact

6.1.1. Potential injury/fatality of 
employees

SAF 4 2 M

5. Active Low-Pressure Gas Pipes – 
Protect and Monitor {(6 inch and 12 inch 
low pressure natural gas mains). Critical 
Gas Main 45 psig}.

5.1. Strike/damage to gas lines with 
potential ignition leading to fire.

5.1.1. Potential injury/fatality of 
employees and members of the public

SAF 5 1 M

3.1.1. Potential injury/fatality of member 
of the public

SAF 3.1.1.1. The Contractor will be required to 
install temporary fence or other barrier to 
restrict access to the material staging 
area

3 2 L/M3. Construct material staging areas, 
grout mixing/batch plant area, equipment 
decontamination area, and temporary 
gravel access road

3.1. Member of the public enters 
construction area and is struck by debris 
or other equipment



6.1.1.2. Arcadis requires at least three 
lines of evidence to confirm utility 
locations. The following are used for this 
work: Dig-Safe, utility mapping, EM/GPR 
survey, vacuum boring, private utility 
contractor mark-out.

10 Contractor shall prepare an 
implementation plan demonstrating how 
it will construct the portion of the 
proposed jet grout barrier wall and 
subsurface mat beneath the 13.2 kV 
electric lines on the north side of 
Excelsior Avenue while maintaining the 
required utility clearance distance.

6.1.1.3. Contractor shall follow the 10 ft 
OSHA minimum clearance distance for a 
worker without electrical qualification to 
work near 13.2 kV overhead electric lines 
and neutral grounding wire. Work will not 
be performed within the MAD.

11 Contractor shall coordinate with National 
Grid to schedule disconnect/reconnect 
appointments. The Contractor will 
remove the existing utility pole and 
underground conduit/cable on the City-
owned parcel and install new conduit and 
cable connecting to existing Pole #10. As 
discussed, the Contractor (not National 
Grid) shall also install the new conduit on 
Pole #10 to a height to be specified by 
the Electric Department (e.g., 8 feet 
above ground).

6.1.1.4. Safety briefing required twice a 
day. Tailgate safety briefing at the start 
of the day and after lunch.

12 National Grid will install a U-Guard on top 
of the conduit, provide and install the 
electric meter on the post to be installed 
by the Contractor, and activate the 
electric service following Electric 
Department inspection of the 
Contractor’s installation work.

6.1.1.5. Work shall only be performed in 
areas where utility locations are 
confirmed and clearance has been 
performed.

6.1.1.6. Overhead – Lines parallel to 
Excelsior Avenue (13.2 kV) shall be 
flagged, protected, and OSHA minimum 
clearance distances (29 CFR 1926.1408) 
shall be maintained

6.1.1.7. Underground – Line servicing the 
ORS to be removed. Alignment of the 
replaced line shall be underneath 
Excelsior Avenue (i.e., eliminate OH line 
and utility pole on the ORS property)

6.1.1.8. Contractor will be required to 
follow the procedure outlined in N-1402: 
Contractor Safety Requirements. There 
have been no new updates to National 
Grid’s grounding procedure.

6.1.1.9. Stop work authority if there is a 
question or concern about the location of 
a utility.

7. Active Water Pipe – Protect and 
Monitor. Daylight water pipe and monitor 
displacement

7.1. No credible process safety 
scenarios. No need to develop further.

7.1.1. :No additional recommendations

8. Active Storm Sewers – Protect and 
Monitor. Active storm sewers and box 
culvert to be protected. {Daylight storm 
sewers/box culvert and monitor 
displacement}

8.1. No credible process safety 
scenarios. No need to develop further.

8.1.1. :No additional recommendations

9. Abandoned Deep 36-inch Brick Storm 
Sewer – Bulkhead and Grout. Bulkhead 
at two locations (outside the ISS limits) 
via drilling and expanding foam injection. 
Fill remainder of the pipe northeast of the 
remedial limits with CLSM.

9.1. No credible process safety 
scenarios. No need to develop further.

9.1.1. :No additional recommendations

13 Conduct an onsite pre construction 
meeting with the contractor and National 
Grid electrical department construction 
activities.



10. Active Sanitary Sewer – Protect 10.1. No credible process safety 
scenarios. No need to develop further.

10.1.1. :No additional recommendations

11. Active Telecommunications – Protect 11.1. No credible process safety 
scenarios. No need to develop further.

11.1.1. :No additional recommendations

14 Contractor shall perform pre-construction 
structural surveys of nearby 
buildings/structures (Banquet Hall, Grace 
Fellowship Church, GW treatment 
building, ORS pavilion) to document 
existing conditions and evaluate potential 
impact from the remedial construction.

15 Contractor shall install geotechnical 
monitoring equipment (vibration and 
ground level monitors) on subsurface 
utilities, Banquet Hall, Grace Fellowship 
Church, and ORS pavilion

16 Confirm lines are inactive and de-
energized. Consult with National Grid 
Gas department for field visit and 
observation. If hazardous material is 
identified, drain & collect residuals, if 
any, from the lines (NAPL), then Cap 
exposed ends at excavation limits.

12.2. Potential hazardous material is 
released to the environment

12.2.1. Potential environmental impact ENV 12.2.1.1. Same As 5.1.1.1 to 5.1.1.9 2 3 L :No additional recommendations

:Old Red Spring Well Retrofitting

13.1.1.1. Fire extinguishers shall be on 
site for the duration of drilling activities.

13.1.1.2. Portable CGI shall be on site 
during the drilling activities to identify gas 
release.

13.1.1.3. Contractor to contact the utility 
location/notification service for the 
construction area - Dig Safe

13.1.1.4. Positively locate and stake all 
existing lines, cables, or other 
underground facilities including exposing 
any facilities that are located within the 
area of drilling activities.

13.1.1.5. qualified employees operate 
drill

13.1.1.6. Gas Control is aware of activity 
and has identified potential valves to be 
used if damage occurs. If valves need to 
be operated, Gas Control would contact 
Gas I&R to respond. Gas Construct is a 
backup resource

13.1.1.7. In the event of an incident, 
contractor will notify National Grid Gas 
Control to take necessary actions and 
onsite Arcadis personnel

13.2.1.1. Safety briefing required twice a 
day. Tailgate safety briefing at the start 
of the day and after lunch.

13.2.1.2. Engineering Control - When 
possible use barricades and fencing to 
delineated known utilities so to eliminate 
incidental contact from worn away paint 
and flagging.

13.2.1.3. Admin Control - Use site figures 
and GPR/RF to identify utilities, ensure 
workers are trained in proper utility 
clearance, Utility Clearance check-list, 
and mark-outs.

:No additional recommendations

13.2. Vibration during drilling impacts gas 
pipeline with potential release of gas, 
ignition and fire.

13.2.1. Potential injury/fatality to 
employee/member of the public

SAF 5 1 M :No additional recommendations

L

13. Drill two DPT soil borings adjacent to 
the ORS well to confirm Depth of clay 
confining layer and absence of DNAPL 
(drilling activities are approximately 25 ft 
from the gas main)

13.1. 3.4. While drilling, the drill damages 
existing underground gas pipeline, 
releases gas with potential for ignition 
and fire (gas main will be live with 45 psig 
pressure).

13.1.1. Potential injury/fatality of 
employees

SAF 5 1 M

12.1. Impact to abandoned line 
containing hazardous material

12.1.1. Potential injury/fatality of 
employees

SAF 12.1.1.1. Same As 5.1.1.1 to 5.1.1.9 2 312. Historical/Abandoned Lines



13.2.1.4. Contractor shall place a 
portable seismograph directly on top of 
low pressure gas mains closest to the 
exposed location to monitor vibration 
during drilling activities.

:-If vibration is negligible (i.e. does not 
register above 0 in/sec) THEN no further 
vibration monitoring is needed.

:-If vibration is observed but is less than 
2 in/sec during drill activity THEN 
continue to monitor during the injection 
activity.

:-If vibration is observed over 2 in/sec 
THEN stop the injection activity and 
contact National Grid and notify them to 
follow requirements of DAM01002 
(Requirements and Planning Related to 
Foreign Construction Using Blasting Near 
Existing Gas Facilities).

14. Install a new protective steel casing 
(10-inch diameter) around the existing 
Old Red Spring well {Over-drill around 
existing 6-inch diameter well casing (5 
feet into the clay layer) or spin new 10 
inch casing around existing 6in casing}

14.1. No credible process safety 
scenarios. No need to develop further.

14.1.1. :No additional recommendations

15. Install new pump, piping, and 
appurtenances

15.1. No credible process safety 
scenarios. No need to develop further.

15.1.1. :No additional recommendations

16. Restore pavilion concrete slab 16.1. No credible process safety 
scenarios. No need to develop further.

16.1.1. :No additional recommendations

17. Install new well house 17.1. No credible process safety 
scenarios. No need to develop further.

17.1.1. :No additional recommendations

18.1.1.1. Flaggers

18.1.1.2. barricades to protect work zone

18.1.1.3. daily job brief

18.1.1.4. lift zone demarcation with 
nobody allowed while lift is in progress

:Subsurface Mat & Barrier Wall 
Construction

19.1.1.1. Relief borings – confirm jet 
grout radius of influence and relieve 
pressure (adjacent to utilities)

19.1.1.2. Work zone demarcation

19.1.1.3. Daily job brief

19.1.1.4. Competent operators

19.1.1.5. Visual inspection – check storm 
and sanitary sewer manholes, catch 
basins, and MWs for grout

19.2. Grout intrusion into underground 
utilities

19.2.1. Potential injury/fatality to 
employee

SAF 19.2.1.1. Same As 19.1.1.1 to 19.1.1.5 3 1 L/M :No additional recommendations

20. Saw-cut/remove pavement 20.1. No credible process safety 
scenarios. No need to develop further.

20.1.1. :No additional recommendations

21.1.1.1. Barrier wall alignment

21.1.1.2. Each subsurface mat injection 
location

21.1.1.3. Uncover each utility within 5 
feet of injection locations

21.1.1.4. Vacuum/hand excavate (pre-
trench) to evaluate subsurface utilities

L/M :No additional recommendations21. Vacuum excavate to evaluate 
subsurface utilities

21.1. Excavation hazards 21.1.1. Potential injury/fatality to 
employee

SAF 3 1

L/M :No additional recommendations

19. Install UG piping crossing Excelsior 
Avenue (ISS and jet grout supply line)

19.1. Grout is injection uplifts 
underground utilities

19.1.1. Potential injury/fatality to 
employee

SAF 3 1 L/M :No additional recommendations

18. Replace pavilion 18.1. Drop load while lifting pavillion back 
into place

18.1.1. Potential injury/fatality to 
employee

SAF 3 1



22.1.1.1. the Contractor shall locate jet 
grout injection points at least 5 feet from 
the northern gas main

22.1.1.2. Maintain Minimum Vertical 
Separation Between Gas Main and Jet 
Grout Surface: The top of the barrier wall 
and subsurface mat will be no closer to 
the ground surface than elevation 256 
feet

22.1.1.3. Optical monitors for elevation 
changes

22.2. Vibration during drilling impacts gas 
pipeline with potential release of gas, 
ignition and fire.

22.2.1. Potential injury/fatality to 
employee/member of the public

SAF 22.2.1.1. Same As 13.2.1.1 to 13.2.1.4 5 1 M :No additional recommendations

:Project Activities

23.1.1.1. Keep at least 15 ft away from 
any extendable area of the equipment. 
Be mindful of equipment blind spots. 
Never approach equipment on the boom 
side. If entering within 15 ft, establish and 
maintain contact with the equipment 
operator using either hand signals, walkie 
talkies, mobile phones, or air horns.

23.1.1.2. Use the 'Hands Up' policy (i.e. 
equipment operators hands should be up 
and the equipment disabled before you 
approach either in vehicle or on foot).

23.1.1.3. Wear high visibility clothing or 
work vest.

23.1.1.4. Never walk underneath an 
extended boom. Be mindful of uneven 
terrain and the potential for equipment 
tipping and rolling. Never stand or walk 
downgradient if the equipment appears to 
be on uneven terrain.

23.1.1.5. Fencing or barricades shall be 
used to eliminate incidental contact.

23.1.1.6. Safety briefing required twice a 
day. Tailgate safety briefing at the start 
of the day and after lunch.

23.2.1.1. Wear adequate eye and head 
protection.

23.2.1.2. Maintain a safe distance if the 
potential for flying debris exists.

23.2.1.3. Safety briefing required twice a 
day. Tailgate safety briefing at the start 
of the day and after lunch.

23.3.1.1. Same As 13.1.1.1 to 13.1.1.7

23.3.1.2. Hand-Excavate Near Gas Main: 
For surface soil removal to a depth of 2 
feet below original grade in the Old Red 
Spring Area, the Contractor will be 
required to perform hand excavation in 
those areas where the excavation will 
come within 2 feet of the gas mains.

23.3.1. Potential injury to 
employee/member of the public

SAF 5 1 M :No additional recommendations

Contractor shall prepare an Excavation, 
Protection, and Support Plan to provide 
details of the Contractor’s approach for 
working around the two gas mains. This 
plan is intended to show the Contractor’s 
understanding and proposed approach 
for complying with the minimum 
requirements presented below.

23.2. Struck by flying debris 23.2.1. Potential injury to 
employee/member of the public

SAF 3 1 L/M :No additional recommendations

23.3. Damaging utilities, creating 
dangerous conditions for site workers.

Contractor shall establish locations of all 
underground utilities and perform 
vacuum boring to 8ft bgs at each 
proposed jet grout injection location prior 
to using mechanical equipment within the 
tolerance zone.

23. Excavation (2 ft bgs from entire grass-
covered parcel that contains the Old Red 
Spring pavilion and well) (approximately 
7ft deep)

23.1. Struck by moving equipment or 
boom extensions

23.1.1. Potential injury to 
employee/member of the public

SAF 3 1 L/M 18

22. Jet Grouting to construct a barrier 
wall and subsurface mat.

22.1. Impact underground utilities by 
uplifting

22.1.1. Potential injury/fatality to 
employee

SAF 3 1 L/M 17



23.3.1.3. Perform Excavation Sidewall 
Sloping and Maintain Minimum 
Horizontal Distance from Gas Main: The 
Contractor will excavate soil to the lines 
and grades shown on Design Drawings C-
102, C-105, C-106, and C-107, which 
includes a sidewall slope of 1.5H to 1.0V, 
in preparation for ISS mixing. The bottom 
of the excavation will be no more than 2 
feet below the gas main and no closer 
than approximately 9.5 feet horizontally 
from the gas main

23.4. Hitting overhead utilities. 23.4.1. Potential injury to 
employee/member of the public

SAF 23.4.1.1. Same As 6.1.1.2 to 6.1.1.9 3 2 L/M :No additional recommendations

23.5.1.1. Keep employees at least six 
feet back from edge of excavation.

23.5.1.2. Make sure that excavation area 
is secured with temporary fencing and 
caution tape.

23.5.1.3. Monitor subcontractors to 
ensure that excavation side walls are 
properly shored.

23.5.1.4. Excavations deeper that 4 feet 
should have required sloping/shoring

23.5.1.5. A safe means of egress, such 
as a stairway, ladder, or ramp, shall be 
located so that no more than twenty-five 
(25) feet of lateral travel is necessary for 
site workers conducting activities in 
trenches exceeding four (4) feet in depth.

23.6.1.1. Wear appropriate PPE when 
working near excavation area.

23.6.1.2. Decontaminate any equipment 
which comes in contact with excavated 
material. Cover excavated soil with poly 
sheeting.

23.6.1.3. If threatening conditions exist, 
exercise stop work authority.

23.7.1.1. Contractor and subcontractors 
shall perform daily equipment inspections 
looking for leaks, cracked hoses, and 
loose fittings. Promptly and properly 
repair all leaks.

23.7.1.2. Spill kit shall be on site

23.8.1.1. Maintain a safe distance from 
grout lines, evaluate the condition of the 
line/hose, and identify if the line/hose is 
energized.

23.8.1.2. Confirm that lines/hoses are 
secured, as energizing them can result in 
movement of the line/hose.

23.8.1.3. Camlocks for active lines 
should be in the closed/locked position 
and secured with wire/rope to prevent 
release of the lock accidently or from 
equipment vibration.

23.8.1.4. Personnel shall remain behind 
the direction of discharge to the extent 
practicable as grout line discharge to the 
ISS area may result in splashing 
material.

:In-Situ Soil Solidification / 
Stabilization

:No additional recommendations

23.8. Work around pressurized grout 
lines/hoses.

23.8.1. Potential injury to employee SAF 3 1 L/M :No additional recommendations

23.7. Potential Leaks of Petroleum Fluids 
and Lubricants from excavating 
equipment and support equipment work 
around pressurized grout lines/hoses.

23.7.1. Potential environmental impact ENV 2 2 L

:No additional recommendations

23.6. Contact with potentially 
contaminated groundwater and soil.

23.6.1. Potential environmental impact ENV 2 2 L :No additional recommendations

23.5. Fall into excavation due to 
improperly marked excavation area. 
Inadequate shoring/sloping of excavation 
walls.

23.5.1. Potential injury to 
employee/member of the public

SAF 3 1 L/M



24.1.1.1. Limit ISS mixing cell size 
(maximum 5 feet parallel and 10 feet 
perpendicular to pavilion) within 20 feet. 
No mixing adjacent cells until mixed cell 
has solidified (met performance criteria).

24.1.1.2. No mixing within 2 feet of the 
ORS pavillion or within 2 ft of the storm 
sewer culvert

24.2. Personnel falls into excavation 24.2.1. Potential injury to 
employee/member of the public

SAF 24.2.1.1. same as 23.5.1.1 to 23.5.1.5 3 1 L/M :No additional recommendations

:Site Restoration

25. Pavement 25.1. No credible process safety 
scenarios. No need to develop further.

25.1.1. :No additional recommendations

26. Grass seeding/mulching 26.1. No credible process safety 
scenarios. No need to develop further.

26.1.1. :No additional recommendations

27. Trees/landscaping (1 additional tree, 
different species and locations to support 
City development plans).

27.1. No credible process safety 
scenarios. No need to develop further.

27.1.1. :No additional recommendations

28.1.1.1. Electric – new alignment 
beneath Excelsior Avenue (eliminates 
overhead utility)

28.1.1.2. Fountain – drain to existing 
storm sewer
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Aircraft impact 29. No credible process safety 

causes.No need to develop further.
29.1. 29.1.1. :No additional recommendations

Vehicle impact 30. Already covered with prior scenarios. 30.1. 30.1.1. :No additional recommendations

Vessel impact 31. No credible process safety 
causes.No need to develop further.

31.1. 31.1.1. :No additional recommendations

Fire/Explosion onsite 32. Already covered with prior scenarios. 32.1. 32.1.1. :No additional recommendations

Knock on/domino effect 33. No credible process safety 
causes.No need to develop further.

33.1. 33.1.1. :No additional recommendations

Railroad /railcar impact 34. No credible process safety 
causes.No need to develop further.

34.1. 34.1.1. :No additional recommendations
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PHAWorks by Primatech Inc.

L/M :No additional recommendations28. Pavilion utilities (trenching to install 
conduits and re-energizing the pavillion 
electric service)

28.1. Excavation hazards (4 ft) 28.1.1. Potential injury to 
employee/member of the public

SAF 3 1

L/M :No additional recommendations24. Solidify/stabilize soil (approximately 
2,825 CY)

24.1. Impact underground utility 24.1.1. Potential injury to 
employee/member of the public

SAF 3 1
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35. electricity 35.1. Hazards around overhead power 

lines covered under Utility clearance 
scenarios. No need to develop further.

35.1.1. :No additional recommendations

36. telecommunication offsite 36.1. N/A 36.1.1. :No additional recommendations

37. Fire dept communication 37.1. N/A 37.1.1. :No additional recommendations

38. instrumentation and controls 38.1. N/A 38.1.1. :No additional recommendations

39. air pressure 39.1. N/A 39.1.1. :No additional recommendations

40. odorant 40.1. N/A 40.1.1. :No additional recommendations

41. Cooling medium 41.1. N/A 41.1.1. :No additional recommendations

42. Emission control failure 42.1. N/A 42.1.1. :No additional recommendations

43. Fuels 43.1. Fueling activities covered in earlier 
scenarios. No need to develop further.

43.1.1. :No additional recommendations

44. Fume/dust/vapor collection 44.1. Covered in earlier scenarios. No 
need to develop further.

44.1.1. :No additional recommendations

45. Heating medium 45.1. N/A 45.1.1. :No additional recommendations

46. Hydraulics 46.1. N/A 46.1.1. :No additional recommendations

47. Inert gas (nitrogen) 47.1. N/A 47.1.1. :No additional recommendations

48. Sewer 48.1. N/A 48.1.1. :No additional recommendations

49. Steam 49.1. N/A 49.1.1. :No additional recommendations

50. Ventilation / Exhaust 50.1. N/A 50.1.1. :No additional recommendations

51. Water 51.1. Covered in earlier scenarios. No 
need to develop further.

51.1.1. :No additional recommendations
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59. Training

Worksheet
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60. Rules, practices and procedures

61. Tools, equipment and facility

62. Displays, controls and alarms

63. Computers (hardware and 
software)

64. Environment
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GW HAZARD CAUSES HAZARD SCENARIOS CONSEQUENCES CAT SAFEGUARDS S L R REF# ACTION ITEMS TARGET DATE OWNER
65. Spacing between Process 
Components

65.1. N/A 65.1.1. :No additional recommendations

66. Location of Large Inventories 66.1. N/A 66.1.1. :No additional recommendations

67. Location and Construction of 
Control Room(s)/Administration 
Building(s)

67.1. N/A 67.1.1. :No additional recommendations

68. Are workers protected in the 
control room/ administration building 
(or on their escape routes) from all of 
the following:

68.1. N/A 68.1.1. :No additional recommendations

69. Unit Layout and Location of 
Facility Relative to Neighbors

69.1. N/A 69.1.1. :No additional recommendations

70. Location and Adequacy of Drains, 
Spills, Basins, Dikes, and Sewers

70.1. N/A 70.1.1. :No additional recommendations

71. Is adequate normal lighting provided? 71.1. Work shall only be performed 
during day light hours. No need to 
develop further.

71.1.1. :No additional recommendations

72. Is adequate emergency lighting 
provided?

72.1. Work shall only be performed 
during day light hours. No need to 
develop further.

72.1.1. :No additional recommendations

73. Is there adequate redundant backup 
power for this lighting?

73.1. Work shall only be performed 
during day light hours. No need to 
develop further.

73.1.1. :No additional recommendations

74. Are evacuation plans (from buildings, 
units, etc) adequate and accessible to 
personnel?

74.1. N/A 74.1.1. :No additional recommendations

75. Are evacuation drills conducted 
routinely?

75.1. N/A 75.1.1. :No additional recommendations
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76. Barometric pressure 76.1. N/A 76.1.1. :No additional recommendations

77. Drought 77.1. N/A 77.1.1. :No additional recommendations

78. Earth movement (earthquake or 
general ground instability)

78.1. N/A 78.1.1. :No additional recommendations

Other Than Other Than Safety

Part Of



79.1.1.1. Admin. Controls: Review 
local/regional seasonal and current 
weather patterns. Review daily and 
weekly forecasts and plan work activities 
accordingly. Review workplan for 
inclement weather shelter location.

79.1.1.2. Eng.: use secured tents or 
vehicles as cover when inclement 
weather is approaching.

80. Flooding 80.1. N/A 80.1.1. :No additional recommendations

81. Fog 81.1. N/A 81.1.1. :No additional recommendations

82. Frost 82.1. N/A 82.1.1. :No additional recommendations

83. hurricane/ tornado / high winds 83.1. N/A 83.1.1. :No additional recommendations

84. Ice 84.1. N/A 84.1.1. :No additional recommendations

85. Lightning 85.1. N/A 85.1.1. :No additional recommendations

86. Rain or High Humidity 86.1. N/A 86.1.1. :No additional recommendations

87. Sleet, hail, snow 87.1. N/A 87.1.1. :No additional recommendations

88. Static electricity 88.1. N/A 88.1.1. :No additional recommendations

79. Extreme ambient temperature 79.1. 79.1.1. :No additional recommendations
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PERFORMANCE SAMPLING, MONITORING AND REPORTING PLAN 
 
NIAGARA MOHAWK POWER CORPORATION 
SUPERFUND SITE – OPERABLE UNIT 2 
SARATOGA SPRINGS, NEW YORK 
 
 
I.   INTRODUCTION 
This Performance Sampling, Monitoring and Reporting Plan (PSMRP) has been prepared on behalf of 
Niagara Mohawk Power Corporation (NMPC) for the Operable Unit 2 Project Area (OU 2 Project Area) of 
the NMPC Superfund site (the site) located in Saratoga Springs, New York. The PSMRP describes 
NMPC’s approach to sampling and monitoring during implementation of the soil remedy for the OU 2 

Project Area to determine whether the Performance Standards as defined in the Consent Decree 
between NMPC and the United States (Civil No. 1:14-CV-1266[GTS/TWD], filed January 12, 2015) and 
the United States Environmental Protection Agency- (EPA-) approved Remedial Design (Arcadis 2018) 
(“the RD”) are achieved by the soil remedy. 

A summary of the performance sampling activities is presented below, followed by a summary of the 
performance monitoring activities and reporting.  

II.   PERFORMANCE SAMPLING 
This section describes the performance sampling to be performed during the remedial action. The 
performance sampling will include sample collection and laboratory analytical and geotechnical testing as 
outlined below (refer to the Quality Assurance Project Plan for analytical methods): 

• Soil Sampling – Soil samples will be collected to characterize imported backfill and re-use material. 
Imported backfill sampling protocols are outlined in Section 5.4(e)10 of the New York State 
Department of Environmental Conservation (NYSDEC) document titled, “DER-10 Technical Guidance 
for Site Investigation and Remediation,” (DER-10) issued on May 3, 2010. No sampling is required for 
imported gravel, rock, or stone backfill consisting of virgin material from a permitted mine or quarry 
provided that less than 10% (by weight) passes through a size 80 sieve. Re-use samples will be 
collected every 500 cubic yards (CY) of backfill and results will be compared to protection of 
groundwater SCOs in 6 New York Codes, Rules, and Regulations (NYCRR) Part 375-6.8(b) for all 
constituents listed in this part. Results for imported backfill will be compared to the unrestricted use 
SCOs for the constituents listed in Appendix 5 of DER-10.  

• Grout Sampling – Grout samples will be collected and tested in the field following preparation of 
grout. Field testing will include evaluation of slump, grout density, pH, and temperature, and viscosity. 
Testing will be performed daily or per batch and will compared to an initial batch of grout mixed to 
establish baseline parameters. 

• Solidified Soil/Grout Sampling – Mixed soil/grout samples will be collected following in-situ soil 
solidification/stabilization (ISS) and jet grouting activities. The material will be analyzed by a 
geotechnical laboratory for unconfined compressive strength (UCS) and permeability. The 
performance criteria are a minimum UCS of 50 pounds per square inch (psi) and maximum 
permeability of 1x10-6 centimeters per second (cm/sec). Sampling frequency for the soil/grout will be: 
(1) every 50 lineal feet (LF) of barrier wall installed; (2) every 1,500 square feet (sf) of subsurface mat 
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installed; and (3) every 500 CY of ISS performed. A minimum of one grout sample will be collected 
per day during jet grouting and ISS operations. 

• Wastewater Sampling – Wastewater samples will be collected to characterize wastewater generated 
by the remedial activities for offsite treatment/disposal. Sampling frequency, parameters, and criteria 
are identified by the treatment/disposal facility and presented in the Contractor’s Project Operations 

Plan (POP).  

• Groundwater Sampling – A groundwater sample will be collected from the Old Red Spring well 
following well retrofitting or replacement (if needed). The sample will be analyzed for and compared to 
parameters and maximum contaminant levels (MCLs) identified in Title 10 of NYCRR Part 5, Subpart 
5-1 (Public Water Systems). 

• Air Monitoring – Chemical-specific air samples will be collected for volatile organic compounds 
(VOCs), if exceedances of community air monitoring action levels are regularly identified. 

Additional details related to performance sampling are presented in the RD (Sections 3.7, 3.10.4, 3.12.2, 
3.13.3, 3.14.1, 3.16.2, 3.17, and 4.2), the Quality Assurance Project Plan (QAPP) (Worksheets #2, 10, 
11, 14, and 17 through 21), and the Contractor’s POP. 

III.   PERFORMANCE MONITORING 
This section describes performance monitoring components of the remedial action. The monitoring will 
include drilling, visual observations and measurements as summarized below: 

• ISS/Jet Grout Performance Soil Borings – Soil borings will be drilled to during the remedial action 
to confirm the successful implementation of ISS and jet grouting, including: 

− Grout Confirmation (Return) Borings – Soil borings will be drilled prior to jet grouting to confirm 
the radius of grout injection is achieved (via visual grout return at the ground surface through the 
borehole). A total of five grout return borings will be drilled, with at least one boring at each 
interface type, including the interface of: (1) subsurface mat and barrier wall; (2) subsurface 
mat/barrier wall and existing sheetpile wall; (3) subsurface mat/barrier wall and ISS monolith; and 
(4) overlapping jet grout columns (e.g., two interior subsurface mat injection columns).   

− Barrier Wall Confirmation Borings – Soil borings will be drilled within the barrier wall alignment to 
penetrate the underlying clay material and visually observe the interface between the barrier wall 
and the clay to assess the uniformity of the grout forming the barrier wall. A total of two cores will 
be drilled (one each in the east and west barrier wall alignments). 

− Post-ISS Borings – Post-ISS quality assurance/quality control (QA/QC) coring of the solidified 
monolith will be performed to verify the thoroughness of ISS mixing throughout the depth of the 
monolith and at the interface with the underlying silty clay confining unit. The coring will be 
performed in accordance with the NYSDEC’s draft guidance document for post-ISS QA/QC 
coring. A total of two borings will be drilled (at a frequency of one boring every 5,000 sf). The soil 
borings will be drilled at the location of the greatest dense non-aqueous phase liquid (DNAPL) 
impacts (between MW-EPA-04 and MW-EPA-05) and the overlap of ISS cells (adjacent to the 
Old Red Spring pavilion) 

• Grout Infiltration Observations – Storm and sanitary manholes and catch basins will be visually 
inspected (at least twice daily) during jet grouting and ISS mixing activities to evaluate potential grout 
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infiltration into sewers. Work will be temporarily halted and appropriate actions taken if grout is 
observed entering the sewer systems. 

• Air Monitoring – Work area/breathing zone and perimeter/community air monitoring will be 
performed using direct-reading instruments during intrusive and potential dust generating activities. 
Community air monitoring will be performed at four locations (upwind, downwind [two locations], and 
nearest occupied building), which will be identified daily based on the prevailing wind direction and 
location of work activities. Results of the monitoring will be used to identify engineering controls. 

• Geotechnical Monitoring – Geotechnical monitoring will be performed prior to, during, and after 
completing remedial activities to evaluate the stability of nearby buildings, utilities, and the Old Red 
Spring pavilion. Geotechnical monitoring will include survey elevation monitoring, vibration 
monitoring, and visual inspections.  

• Non-Aqueous Phase Liquid (NAPL) and Water Level Monitoring – NAPL and water level 
monitoring will be performed before, during, and after completion of remedial activities to evaluate 
potential mobilization of NAPL and changes to the water level due to ISS mixing and jet grouting.  
NAPL and water levels will be gauged at least twice per day at four wells adjacent to the ISS/jet 
grouting areas (MW-EPA-07, MW-ORS-01, MW-SS-08-08, MW-SS-09-07) while excavation/ISS and 
subsurface mat and barrier wall construction are underway. 

Additional details related to monitoring activities are presented in the RD (Sections 3.10.4, 3.13.3, 4.2, 
4.3, and 4.4) and Community Air Monitoring Report (CAMP). 

IV.   REPORTING 
This section presents a description of the reports to be prepared summarizing the performance sampling 
and monitoring activities performed during the remedial action. Reports are anticipated to include the 
following. 

• Grout Test Results – Grout testing results will be summarized by the Contractor in a daily report 
provided to the Engineer. The grout testing results will be included in weekly construction reports, as 
appropriate. 

• Community Air Monitoring Results – Community air monitoring results will be summarized in a 
weekly report from the Contractor’s independent third-party air monitoring technician. Results will be 
included in the weekly construction reports. If an exceedance of community air monitoring action 
levels is identified, an exceedance report will be prepared by the Engineer and submitted to EPA, 
NYSDEC, New York State Department of Health (NYSDOH), and NMPC within 24 hours. The 
exceedance report will summarize the data, the cause of the exceedance, and corrective measures 
implemented (or to be implemented) in response to the exceedance. 

• NAPL/Water Level Gauging Results – NAPL and groundwater level gauging results will be included 
in the weekly construction reports. If quantifiable NAPL is identified, e-mail correspondence will be 
prepared by the Engineer and sent to EPA and NMPC within 24 hours of identification. The 
correspondence will summarize the data and corrective measures implemented (or to be 
implemented) in response to identified NAPL. 
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• Sampling and Monitoring Results – Results of the sampling and monitoring activities will be 
summarized in the weekly construction reports (as appropriate) and the Remedial Action Report.  

Additional details related to monitoring activities are presented in the RD (Sections 4.2, 4.4, and 7.1) and 
CAMP. 
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APPENDIX F
OPERATION AND MAINTENANCE MANUAL

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Item Description Requirement Summary References
Institutional Controls Implementation Assurance Plan

Implementation of the remedy will further reduce the already limited human exposure pathways, as 
identified below:

Surface Soil (Ingestion, Dermal Contact, Inhalation):  Surface soil was found to contain polycyclic 
aromatic hydrocarbons (PAHs) at concentrations slightly exceeding the soil cleanup objectives (SCOs) 
for restricted-residential use specified in 6 New York Codes, Rules, and Regulations (NYCRR) Part 375-
6. The soil remedy will further reduce the potential for human exposure to PAHs in surface soil by 
removing and replacing the top 2 feet of soil in the Old Red Spring area with imported clean fill meeting 
unrestricted use SCOs (to the extent practical).Subsurface Soil (Ingestion, Dermal Contact, Inhalation):  No complete exposure pathways to 
impacted subsurface soil exist for the general public because the impacted soil (i.e., soil containing coal 
tar dense non-aqueous phase liquid [DNAPL] and/or constituents at concentrations exceeding 
unrestricted use SCOs) is inaccessible. Subsurface soil containing constituents at concentrations 
exceeding SCOs is encountered >2 feet below ground surface (bgs), and DNAPL is typically 
encountered at 14 feet or greater bgs. The soil remedy will further reduce the potential for human 
exposure to subsurface soil by: (1) removing and/or stabilizing/solidifying impacted subsurface soil; and 
(2) limiting potential direct contact for potential future subsurface utility workers by containing 
NAPL/impacts below the subsurface mat or within the in-situ soil solidification/stabilization (ISS) 
monolithGroundwater (Ingestion, Dermal Contact, Inhalation):  No complete exposure pathways to impacted 
groundwater exist for the general public because: (1) impacted groundwater is encountered at least 4 
feet bgs and not accessible for direct contact (other than for potential excavation workers); and (2) the 
shallow groundwater aquifer is not a source of potable water. The water pumped from the Old Red Spring 
(ORS) well is from a deep aquifer not impacted by the site. Water from the well has been tested quarterly 
for 15 years and the results confirm that no dissolved-phase constituents of interest have been detected 
in the well. The soil remedy will: (1) remove and/or stabilize/solidify impacted soil, which will (in turn) 
minimize the leaching of constituents from soil to groundwater; and (2) contain impacted soil and 
groundwater inside the barrier wall and subsurface mat, above the underlying clay layer. These 
measures along with subsequent groundwater bioremediation are anticipated to result in shallow 
groundwater ultimately meeting state and federal groundwater quality standards, which will further reduce 
the potential for human exposure to impacted groundwater.
Soil Vapor:  Soil vapor intrusion is not an exposure concern as indicated in a January 29, 2010 letter 
from the United States Environmental Protection Agency (EPA).

b Area(s) Subject to 
Restriction

A description of the areas where 
human activities should be restricted, 
including legal descriptions for such 
areas, sample maps, and a plan for 
preparing final survey maps (e.g., 
survey of solidified/stabilized soil).

The approximately 0.5 acre Operable Unit 2 (OU 2) Project Area will be subject to restrictions (Institutional 
Controls). The OU 2 Project Area includes: (1) a portion of Excelsior Avenue; (2) a grass-covered parcel 
owned by the City of Saratoga Springs that contains an active bedrock groundwater well known as the Old 
Red Spring well and an associated pavilion; and (3) a portion of a paved parking lot for the Grace 
Fellowship Church located west of the Old Red Spring area. A legal description of the properties subject to 
the restrictions will be provided by the surveyor (to be selected by NMPC) who will conduct an 
Environmental Easement (EE) survey (meeting New York State Department of Environmental Conservation 
[NYSDEC] and EPA requirements) once the OU 2 Project Area soil remediation is completed. The EE 
survey drawing will show property boundaries and incorporate as-built construction information from the OU 
2 Project Area soil remediation. Figures showing sampling locations within the properties subject to 
restrictions (and tables presenting corresponding analytical results) will be included in a Site Management 
Plan (SMP).

Remedial Design
Section:
7.2

Human Health Risk 
Assessment

Section:
3.3

Remedial Design
Sections:

1.3.8
1.4

January 29, 2010 
Letter from EPA

Human Exposure 
Pathwaysa

A description of the pathways for 
potential human exposure to Waste 
Material that may remain during and/or 
after completion of construction of the 
Remedial Action
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APPENDIX F
OPERATION AND MAINTENANCE MANUAL

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Item Description Requirement Summary References

c Properties Subject to 
Proprietary Controls

A list of properties where Proprietary 
Controls, as defined in the Consent 
Decree, are needed

Properties subject to the proprietary controls defined in the Consent Decree include: (1) a portion of the 
parcel currently owned by Saratoga Restaurant Hospitality (Tax Map Parcel 166.29-2-9) and occupied by 
the Excelsior Springs Event Center; (2) the entire Old Red Spring parcel owned by the City of Saratoga 
Springs (Tax Map Parcel 166.37-1-2), part of which extends below Excelsior Avenue; (3) a portion of the 
parcel currently owned by The Mill, LLC and occupied by the Grace Fellowship Church (Tax Map Parcel 
166.37-1-1); and (4) the former manufactured gas plant (MGP) site owned by NMPC (Tax Map Parcel 166.5-
5-1).

Consent Decree
Section:
IX

d Institutional Controls A description of the Institutional 
Controls and their purpose.

Institutional Controls to be implemented for the above-identified parcels consist of an EE (in the form 
included as Appendix E to the OU 2 Consent Decree) and SMP (to be developed using the latest template 
available on the NYSDEC's website at:  https://www.dec.ny.gov/chemical/48236.html). The Institutional 
Controls  will: (1) be imposed for all areas where soil contains constituents at concentrations exceeding 
unrestricted use SCOs presented in 6NYCRR Part 375.6.8(b); (2) prevent disturbance of the subsurface 
mat and barrier wall under Excelsior Avenue and in the Old Red Spring area; (3) require notification and 
proper soil handling and monitoring procedures for any excavation within subsurface soil below the 
demarcation layer or within the ISS monolith in the Old Red Spring area; (4) prohibit single-family housing 
and vegetable gardening, but allow for recreational and/or commercial use of the Old Red Spring area, 
which New York State defines as "restricted-residential" use; (5) restrict use of the shallow groundwater 
aquifer throughout the OU 2 Project Area; (6) restrict construction of new buildings throughout the OU 2 
Project Area unless an evaluation of the potential for vapor intrusion is conducted, and mitigation, if 
necessary, is performed in compliance with the EPA-approved SMP.

Remedial Design
Section:
7.2

e Institutional Controls 
Duration

A description of the duration of each 
Institutional Control and an 
explanation for such duration.

The Institutional Controls will remain in-place until MGP-related impacts are no longer present at the OU 2 
Project Area. The EE may be extinguished or amended only by a release or amendment of the easement 
executed by the NYSDEC Commissioner and filed with the office of the recording officer for Saratoga 
County in the manner prescribed by article nine of the New York Real Property Law.

Environmental 
Conservation Law - Article 
71, Title 36

New York Real Property 
Law - Article 9

f Institutional Controls 
Schedule

A schedule for implementing each 
Institutional Control.

The EEs for the identified parcels will be developed in Summer 2019 following completion of the OU 2 soil 
remediation. The goal is to have the EEs executed by the end of December 2019. --

g Title Work Schedule A schedule for completing title work.
The title work will be initiated during the OU 2 soil remediation. The timeframe for completing the title work 
depends on the title search company and historical ownership for the properties. The title work is 
anticipated to be completed in support of EE development in Winter 2018/Spring 2019.

--

h Easements/Restrictive 
Covenants

Proprietary Controls at the properties 
in the OU 2 Project Area enforceable 
under state law in the form of 
environmental easements/restrictive 
covenants to be filed in the property 
records of Saratoga County Clerk’s 
Office consistent with the ROD.

EEs will be established for each of the properties identified in Item "c" above and filed with the Saratoga 
County Clerk's office upon EE execution by the EPA and/or NYSDEC. --

i Legal Authority
A description of the legal authority of 
each affected property owner to 
implement each Proprietary Control.

The legal authority of individual property owners to implement the EE will be evaluated during the 
preparation of the EEs and documented as part of the EE checklist process 
(https://www.dec.ny.gov/chemical/65118.html).

--

j Title Insurance
Title insurance commitments or other 
title evidence acceptable to EPA for 
proposed Proprietary Controls.

Title insurance or other title evidence for each of the properties will be evaluated during Spring 2019, once 
title search work is complete. --
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APPENDIX F
OPERATION AND MAINTENANCE MANUAL

NIAGARA MOHAWK POWER CORPORATION
SUPERFUND SITE - OPERABLE UNIT 2
SARATOGA SPRINGS, NEW YORK

Item Description Requirement Summary References

k Liens and Encumbrances

A description of all prior liens and 
encumbrances existing on any real 
property that may affect the Proprietary 
Controls or the protectiveness of the 
remedy, and a plan for the release or 
subordination of any such liens and 
encumbrances (unless EPA waives 
the release or subordination of such 
liens or encumbrances).

Liens and encumbrances on each of the properties will be evaluated during review of the information 
provided from the title search and EE survey. --

l SMP

A plan for development of a Site 
Management Plan (SMP) for 
monitoring, maintaining, reporting on, 
and ensuring the continued efficacy of 
the Institutional Controls and a 
contingency plan in the event ICs are 
ineffective.

An SMP will be prepared during the third quarter of 2019, following the anticipated June 2019 completion of 
the OU 2 soil remediation. The SMP will be developed to provide requirements for monitoring, maintaining, 
reporting on, and ensuring the continued efficacy of the Institutional Controls and contingency measures in 
the event the Institutional Controls are ineffective.

Remedial Design
Section:
7.2

m Annual Certifications

A schedule for annual certifications 
regarding whether the Institutional and 
Engineering Controls remain in place, 
regarding whether the Institutional 
Controls have been complied with, and 
regarding enforcement of the 
Institutional Controls

A schedule for institutional and engineering controls certifications will be included in the SMP. --
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Attachment 1
NYSDEC Environmental
Easement Template



County: Automatic  Site No:  Automatic  Automatic Document Type: Automatic 
______________________________________________________________________________ 
 
 

ENVIRONMENTAL EASEMENT GRANTED PURSUANT TO ARTICLE 71, TITLE 36 

 OF THE NEW YORK STATE ENVIRONMENTAL CONSERVATION LAW 

 
THIS INDENTURE made this _______day of _____________, 20__, between  

Owner(s) Enter property owner(s) name, having an office at Enter property owner’s address, 
County of Dutchess, State of New York (the "Grantor"), and The People of the State of New York 
(the "Grantee."), acting through their Commissioner of the Department of Environmental 
Conservation (the "Commissioner", or "NYSDEC" or "Department" as the context requires) with 
its headquarters located at 625 Broadway, Albany, New York 12233, 
  

WHEREAS, the Legislature of the State of New York has declared that it is in the public 
interest to encourage the remediation of abandoned and likely contaminated properties ("sites") 
that threaten the health and vitality of the communities they burden while at the same time 
ensuring the protection of public health and the environment; and 
  

WHEREAS, the Legislature of the State of New York has declared that it is in the public 
interest to establish within the Department a statutory environmental remediation program that 
includes the use of Environmental Easements as an enforceable means of ensuring the 
performance of operation, maintenance, and/or monitoring requirements and the restriction of 
future uses of the land, when an environmental remediation project leaves residual contamination 
at levels that have been determined to be safe for a specific use, but not all uses, or which includes 
engineered structures that must be maintained or protected against damage to perform properly 
and be effective, or which requires groundwater use or soil management restrictions; and  
   

WHEREAS, the Legislature of the State of New York has declared that Environmental 
Easement shall mean an interest in real property, created under and subject to the provisions of 
Article 71, Title 36 of the New York State Environmental Conservation Law ("ECL") which 
contains a use restriction and/or a prohibition on the use of land in a manner inconsistent with 
engineering controls which are intended to ensure the long term effectiveness of a site remedial 
program or eliminate potential exposure pathways to hazardous waste or petroleum; and 
 

WHEREAS, Grantor, is the owner of real property located at the address of Enter street 
address of property in the Choose municipality type of Enter property municipality, County of  
Enter property county and State of New York, known and designated on the tax map of the County 
Clerk of Enter clerk county as tax map parcel numbers:  Section Enter Tax ID Section #. Block 
Enter Tax ID Block # Lot Enter Tax ID Lot #, being the same as that property conveyed to Grantor 
by deed dated Enter Deed Date and recorded in the Enter county name or leave blank for NY City 
deeds County Clerk's Office in Liber and Page Enter Instrument # or Liber and Page #s. The 
property subject to this Environmental Easement (the "Controlled Property") comprises 
approximately Enter Acreage +/- acres, and is hereinafter more fully described in the Land Title 
Survey dated Enter original survey date and, if applicable, “and revised on” and revised survey 
date prepared by Enter revised surveyor’s name or original surveyor’s name if not revised, which 
will be attached to the Site Management Plan.  The Controlled Property description is set forth in 
and attached hereto as Schedule A; and  
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County: Automatic  Site No:  Automatic  Automatic Document Type: Automatic 
______________________________________________________________________________ 
 

WHEREAS, the Department accepts this Environmental Easement in order to ensure the 
protection of public health and the environment and to achieve the requirements for remediation 
established for the Controlled Property until such time as this Environmental Easement is 
extinguished pursuant to ECL Article 71, Title 36; and 
 

NOW THEREFORE, in consideration of the mutual covenants contained herein and the 
terms and conditions of Choose an Oversight Document TypeNumber: Enter SAC# or 
BCA/Consent Order Index # and “as amended by Amendment(s) #(s)” as applicable, Grantor 
conveys to Grantee a permanent Environmental Easement pursuant to ECL Article 71, Title 36 in, 
on, over, under, and upon the Controlled Property as more fully described herein ("Environmental 
Easement") 
 
1. Purposes.  Grantor and Grantee acknowledge that the Purposes of this Environmental 
Easement are: to convey to Grantee real property rights and interests that will run with the land in 
perpetuity in order to provide an effective and enforceable means of encouraging the reuse and 
redevelopment of this Controlled Property at a level that has been determined to be safe for a 
specific use while ensuring the performance of operation, maintenance, and/or monitoring  
requirements; and to ensure the restriction of future uses of the land that are inconsistent with the 
above-stated purpose.  
 
2. Institutional and Engineering Controls.  The controls and requirements listed in the 
Department approved Site Management Plan ("SMP") including any and all Department approved 
amendments to the SMP are incorporated into and made part of this Environmental Easement. 
These controls and requirements apply to the use of the Controlled Property, run with the land, are 
binding on the Grantor and the Grantor's successors and assigns, and are enforceable in law or 
equity against any owner of the Controlled Property, any lessees and any person using the 
Controlled Property.  
 

A. (1) The Controlled Property may be used for: 
 

Choose the allowable land use if current land use is selected, enter current use. 
 
  (2)  All Engineering Controls must be operated and maintained as specified in 
the Site Management Plan (SMP); 
 

(3)  All Engineering Controls must be inspected at a frequency and in a manner 
defined in the SMP; 

 
(4) The use of groundwater underlying the property is prohibited without 

necessary water quality treatment as determined by the NYSDOH or the Automatic County 
Department of Health to render it safe for use as drinking water or for industrial purposes, and the 
user must first notify and obtain written approval to do so from the Department; 
 
  (5)  Groundwater and other environmental or public health monitoring must be 
performed as defined in the SMP; 
 
  (6)  Data and information pertinent to Site Management of the Controlled 
Property must be reported at the frequency and in a manner defined in the SMP; 
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County: Automatic  Site No:  Automatic  Automatic Document Type: Automatic 
______________________________________________________________________________ 
 
   
  (7)  All future activities on the property that will disturb remaining 
contaminated material must be conducted in accordance with the SMP; 
 

(8)  Monitoring to assess the performance and effectiveness of the remedy must 
be performed as defined in the SMP; 

 
  (9) Operation, maintenance, monitoring, inspection, and reporting of any 
mechanical or physical components of the remedy shall be performed as defined in the SMP; 
 
  (10) Access to the site must be provided to agents, employees or other 
representatives of the State of New York with reasonable prior notice to the property owner to 
assure compliance with the restrictions identified by this Environmental Easement. 
 

B. The Controlled Property shall not be used for Choose the correct list of inapplicable 
uses., and the above-stated engineering controls may not be discontinued without an amendment 
or extinguishment of this Environmental Easement. 

 
C. The SMP describes obligations that the Grantor assumes on behalf of Grantor, its 

successors and assigns. The Grantor's assumption of the obligations contained in the SMP which 
may include sampling, monitoring, and/or operating a treatment system, and providing certified 
reports to the NYSDEC, is and remains a fundamental element of the Department's determination 
that the Controlled Property is safe for a specific use, but not all uses. The SMP may be modified in 
accordance with the Department’s statutory and regulatory authority.  The Grantor and all 
successors and assigns, assume the burden of complying with the SMP and obtaining an up-to-date 
version of the SMP from: 
 
Site Control Section 
Division of Environmental Remediation 
NYSDEC 
625 Broadway  
Albany, New York 12233 
Phone: (518) 402-9553 
 

D. Grantor must provide all persons who acquire any interest in the Controlled 
Property a true and complete copy of the SMP that the Department approves for the Controlled 
Property and all Department-approved amendments to that SMP.   
 

E. Grantor covenants and agrees that until such time as the Environmental Easement 
is extinguished in accordance with the requirements of ECL Article 71, Title 36 of the ECL, the 
property deed and all subsequent instruments of conveyance relating to the Controlled Property 
shall state in at least fifteen-point bold-faced type: 
 

This property is subject to an Environmental Easement held 

by the New York State Department of Environmental Conservation 
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pursuant to Title 36 of Article 71 of the Environmental Conservation 

Law. 
 
F. Grantor covenants and agrees that this Environmental Easement shall be 

incorporated in full or by reference in any leases, licenses, or other instruments granting a right to 
use the Controlled Property. 
 

G. Grantor covenants and agrees that it shall, at such time as NYSDEC may require, 
submit to NYSDEC a written statement by an expert the NYSDEC may find acceptable certifying 
under penalty of perjury, in such form and manner as the Department may require, that: 

(1) the inspection of the site to confirm the effectiveness of the institutional and 
engineering controls required by the remedial program was performed under the direction of the 
individual set forth at 6 NYCRR Part 375-1.8(h)(3).  

(2)  the institutional controls and/or engineering controls employed at such site: 
(i) are in-place; 
(ii) are unchanged from the previous certification, or that any identified 

changes to the controls employed were approved by the NYSDEC and that all controls are in the 
Department-approved format; and 

(iii) that nothing has occurred that would impair the ability of such 
control to protect the public health and environment; 

(3) the owner will continue to allow access to such real property to evaluate the 
continued maintenance of such controls; 

(4) nothing has occurred that would constitute a violation or failure to comply 
with any site management plan for such controls; 

(5  the report and all attachments were prepared under the direction of, and 
reviewed by, the party making the certification; 

(6) to the best of his/her knowledge and belief, the work and conclusions 
described in this certification are in accordance with the requirements of the site remedial program, 
and generally accepted engineering practices; and 

(7) the information presented is accurate and complete. 
 
3. Right to Enter and Inspect.  Grantee, its agents, employees, or other representatives of the 
State may enter and inspect the Controlled Property in a reasonable manner and at reasonable 
times to assure compliance with the above-stated restrictions.    
 
4.  Reserved Grantor's Rights. Grantor reserves for itself, its assigns, representatives, and 
successors in interest with respect to the Property, all rights as fee owner of the Property, 
including: 
 

A. Use of the Controlled Property for all purposes not inconsistent with, or limited by 
the terms of this Environmental Easement; 

 
B. The right to give, sell, assign, or otherwise transfer part or all of the underlying fee 

interest to the Controlled Property, subject and subordinate to this Environmental Easement; 
 
5. Enforcement   
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A. This Environmental Easement is enforceable in law or equity in perpetuity by 
Grantor, Grantee, or any affected local government, as defined in ECL Section 71-3603, against 
the owner of the Property, any lessees, and any person using the land. Enforcement shall not be 
defeated because of any subsequent adverse possession, laches, estoppel, or waiver. It is not a 
defense in any action to enforce this Environmental Easement that: it is not appurtenant to an 
interest in real property; it is not of a character that has been recognized traditionally at common 
law; it imposes a negative burden; it imposes affirmative obligations upon the owner of any 
interest in the burdened property; the benefit does not touch or concern real property; there is no 
privity of estate or of contract; or it imposes an unreasonable restraint on alienation. 
 

B. If any person violates this Environmental Easement, the Grantee may revoke the 
Certificate of Completion with respect to the Controlled Property. 
 

C. Grantee shall notify Grantor of a breach or suspected breach of any of the terms of 
this Environmental Easement.  Such notice shall set forth how Grantor can cure such breach or 
suspected breach and give Grantor a reasonable amount of time from the date of receipt of notice 
in which to cure.  At the expiration of such period of time to cure, or any extensions granted by 
Grantee, the Grantee shall notify Grantor of any failure to adequately cure the breach or suspected 
breach, and Grantee may take any other appropriate action reasonably necessary to remedy any 
breach of this Environmental Easement, including the commencement of any proceedings in 
accordance with applicable law. 

 
D. The failure of Grantee to enforce any of the terms contained herein shall not be 

deemed a waiver of any such term nor bar any enforcement rights.    
 
6. Notice.  Whenever notice to the Grantee (other than the annual certification) or approval 
from the Grantee is required, the Party providing such notice or seeking such approval shall 
identify the Controlled Property by referencing the following information: 
 
County, NYSDEC Site Number, NYSDEC Brownfield Cleanup Agreement, State Assistance 
Contract or Order Number, and the County tax map number or the Liber and Page or computerized 
system identification number.   
 
Parties shall address correspondence to:   Site Number: Enter DEC Site # 

       Office of General Counsel 
       NYSDEC 
       625 Broadway 
       Albany New York 12233-5500 
  
 

With a copy to:    Site Control Section  
      Division of Environmental Remediation 
      NYSDEC 
      625 Broadway  
      Albany, NY 12233 
 
All notices and correspondence shall be delivered by hand, by registered mail or by Certified mail 
and return receipt requested.  The Parties may provide for other means of receiving and 
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communicating notices and responses to requests for approval. 

 
7. Recordation.  Grantor shall record this instrument, within thirty (30) days of execution of 
this instrument by the Commissioner or her/his authorized representative in the office of the 
recording officer for the county or counties where the Property is situated in the manner prescribed 
by Article 9 of the Real Property Law. 
 
8.   Amendment.  Any amendment to this Environmental Easement may only be executed by 
the Commissioner of the New York State Department of Environmental Conservation or the 
Commissioner’s Designee, and filed with the office of the recording officer for the county or 
counties where the Property is situated in the manner prescribed by Article 9 of the Real Property 
Law. 
 
9.   Extinguishment.  This Environmental Easement may be extinguished only by a release by 
the Commissioner of the New York State Department of Environmental Conservation, or the 
Commissioner’s Designee, and filed with the office of the recording officer for the county or 
counties where the Property is situated in the manner prescribed by Article 9 of the Real Property 
Law. 
 
10.   Joint Obligation.  If there are two or more parties identified as Grantor herein, the 
obligations imposed by this instrument upon them shall be joint and several. 

 
 

IN WITNESS WHEREOF, Grantor has caused this instrument to be signed in its name. 
 

 
Enter Grantor’s Name: 

               
                   

By: ______________________________________  
 
 
Print Name: _______________________________ 

                                    
 

Title:____________________ Date:_____________  
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Grantor's Acknowledgment 
 
 

STATE OF NEW YORK )  
) ss:  

COUNTY OF   )   
 
   On the _______ day of _________, in the year 20 __, before me, the undersigned, 
personally appeared __________________, personally known to me or proved to me on the basis 
of satisfactory evidence to be the individual(s) whose name is (are) subscribed to the within 
instrument and acknowledged to me that he/she/they executed the same in his/her/their 
capacity(ies), and that by his/her/their signature(s) on the instrument, the individual(s), or the 
person upon behalf of which the individual(s) acted, executed the instrument. 
 
____________________________ 
Notary Public - State of New York 
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THIS ENVIRONMENTAL EASEMENT IS HEREBY ACCEPTED BY THE 

PEOPLE OF THE STATE OF NEW YORK, Acting By and Through the Department of 
Environmental Conservation as Designee of the Commissioner, 
 
 

By: ________________________________________ 
Robert W. Schick, Director 
Division of Environmental Remediation 

 

 

 
 

Grantee's Acknowledgment 
 
 
STATE OF NEW YORK )  

) ss:  
COUNTY OF ALBANY )   
   
 

On the _______ day of _________, in the year 20__, before me, the undersigned, 
personally appeared Robert W. Schick, personally known to me or proved to me on the basis of 
satisfactory evidence to be the individual(s) whose name is (are) subscribed to the within 
instrument and acknowledged to me that he/she/ executed the same in his/her/ capacity as 
Designee of the Commissioner of the State of New York Department of Environmental 
Conservation, and that by his/her/ signature on the instrument, the individual, or the person upon 
behalf of which the individual acted, executed the instrument. 
 
____________________________ 
Notary Public - State of New York 
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SCHEDULE “A” PROPERTY DESCRIPTION 
 
 
Enter Property Description 
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Attachment 2
NYSDEC Environmental
Easement Checklist



ENVIRONMENTAL EASEMENT 
 CHECKLIST/CERTIFICATION 

SITE No. ____________ 

The following requirements and attachments must be included as part of the submission to the 
Department for an Environmental Easement. Upon completion of the review, an attorney must 
sign the checklist indicating that they have fully completed the checklist. The Department will 
not accept submissions which have not been signed as being accurate and complete by both 
the Remedial Party and Attorney. Where the property owner is not the Remedial Party, the 
Department also requires the Owner to sign the checklist.   

1) Special Circumstances

The last owner search was completed and the deed transfer is by Quit Claim or other

restricted transfer deed     Yes    No

The property in the Brownfield Cleanup Agreement includes lands under water
      Yes     No

The property has multiple owners     Yes       No

If you answered “Yes” to any of these items, contact the Department’s Environmental
Easement contact person for a determination as to whether further title work is
necessary.

2) Verification of ownership of the property

� Submit documentation (such as a corporate resolution) that the signatory on the
easement has authority to sign the Easement 

� Ownership of the property matches the current deed.
� Verification reviewed and included for authority to sign Easement.
� Updated copies of legal organizational documents have been reviewed and are

included. Examples of the appropriate documentation will include, for: 
• corporations: articles of incorporation, organizational agreements, minutes of

annual meetings, resolutions, authorities for signature; 
• partnerships: a copy of the partnership agreement; verification that necessary

parties are participating in the Easement; 
• trusts: trust agreement, affidavit of no change in the trust; and
• estates: estate letters, powers of attorney.

3) Verification of Property Subject to Easement

� Description of the property for the Easement and DEC Agreement/Order/SAC
matches description of property in the deed (Separate submittal must be included to 
explain to the satisfaction of the Department why there is any discrepancy). 

� The Tax Map identifier (SBL) matches on all documents. 
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4) Survey Review

� Survey includes metes and bounds description. 
� Survey includes a graphic scale. 
� Survey includes Tax Map Section, Block and Lot. 
� Survey includes physical address and is consistent with the DEC 

Agreement/Order/SAC. 
� The survey must bear the name, address, telephone number, signature and 

certification of the professional land surveyor who performed the survey, his or her 
official seal and registration number, the date the survey was completed, the dates 
of all of the surveyor's revisions. 

� The survey boundaries must be drawn to a convenient scale, with that scale clearly 
indicated. A graphic scale, shown in feet and meters, must be included.  

� The symbols and abbreviations that are used on the survey must be identified by the 
use of a legend.  

� Diagrams must be accurately presented.  
� The point of beginning of the legal description must be shown.  
� The legal description must be correct.  
� The legal description must state the acreage.  
� If the deed(s) description differs from the measured bearings/angles/distances, both 

must be indicated on the survey.  
� The survey must show the location of all 

buildings/monuments/overlaps/encroachments upon the surveyed property with their 
locations defined by measurement perpendicular to the nearest perimeter 
boundaries.  

� The survey must depict the location of visible improvements within five feet of each 
side of boundary lines.  

� The survey must show ponds, lakes, springs, rivers or a natural water boundary 
bordering on or running through the surveyed property; the survey must measure the 
location of the natural water boundary and note on the survey the date of the 
measurement.  

� The survey must correctly depict the environmental easement area with 
corresponding metes & bounds description and acreage, and include the following 
sentence: “This property is subject to an environmental easement held by the New York State 
Department of Environmental Conservation pursuant to Title 36 of Article 71 of the New York 
Environmental Conservation Law. The engineering and institutional controls for this Easement 
are set forth in the Site Management Plan (SMP). A copy of the SMP must be obtained by any 
party with an interest in the property. The SMP can be obtained from NYS Department of 
Environmental Conservation, Division of Environmental Remediation, Site Control Section, 
625 Broadway, Albany, NY 12233 or at derweb@dec.ny.gov”. This reference must be 
located on the face of the survey and be in at least 15-point type.  

� If the survey consists of more than one sheet, sheets must be numbered and the 
total number of sheets must be indicated on each sheet. 

EE Checklist/Certification (August 2015)  Page 2 of 5 



� In addition to county-specific requirements, submittal of the approved survey to the 
Department must include the following: 
• A "D" sized copy (24" x 36") of the final signed, stamped map
• A 600 DPI scan of the final signed, stamped map
• An Autocad .dwg or exported .dxf file of the polyline (at a minimum) of the final
survey 

5) Submissions

The Environmental Easement Package being submitted to the Department 
        includes the applicable documents set forth in Attachment A. 

PLEASE READ THE FOLLOWING CAREFULLY 

The Remedial Party and the Remedial Party’s attorney understand and acknowledge that the 
New York State Department of Environmental Conservation will rely on each and every answer 
in this statement: (1) to determine whether the Easement Package can be reviewed in a timely 
fashion; and (2) to determine whether the Easement Package should be approved. The 
Remedial Party and the Remedial Party’s attorney understand and acknowledge that any false 
statement or misrepresentation herein will constitute cause for the revocation of the Certificate 
of Completion issued in reliance on this checklist and accompanying documentation. The 
Remedial Party and the Remedial Party’s attorney further acknowledge that the failure to 
provide the Department with valid and enforceable Environmental Easement on the property 
may be grounds for the Department to revoke any Certificate of Completion for the site.  
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Statement of Certification and Signatures 

I have reviewed the information being submitted in relation to this Easement Package and 
this information, to the best of my knowledge and belief, is accurate and correct. I further 
acknowledge that the failure to provide the Department with valid and enforceable 
Environmental Easement on the property may be grounds for the Department to revoke any 
Certificate of Completion for the site. 

1) By Remedial Party:
I hereby affirm that information provided on this form and its attachments is true and complete 
to the best of my knowledge and belief. I further acknowledge that the failure to provide the 
Department with valid and enforceable Environmental Easement on the property may be 
grounds for the Department to revoke any Certificate of Completion for the site. 

Date: ______________ Signature: ______________________________ 

Print Name:________________________________ 

2) By Remedial Party’s Attorney:
I hereby affirm that I am the attorney for ________________________________   (entity); 
that I am authorized by that entity to make this certification; that this certification was 
prepared by me or under my supervision and direction; and that information provided on this 
form and its attachments is true and complete to the best of my knowledge and belief. 

Date: _____________ Signature: ______________________________ 

Print Name:_________________________________ 

Attachment 
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Attachment A 

Documents required to be sent in hard copy with electronic formats copied to the 
Project Manager and Project Attorney for a complete Environmental Easement package: 

1) Copy(ies) of current deed(s) and supporting title documentation (see Department Title
Requirements).

2) Copy of tax map.

3) Proof of authority to obligate owner of property as set forth in “Verification of ownership
of property” on the Easement checklist.

4) Legal description of the easement area, electronic copy to be in an electronic text
format (i.e., MS Word or Rich Text Format).

5) One full-sized, signed Survey and an electronic Survey submitted as a fully rendered
PDF (not scanned).

6) A draft Notice to Municipality, with appropriate site-specific provisions.

7) Easement Checklist with certification signed by Remedial Party and Remedial Party’s
attorney.

8) Signed transfer tax forms (TP-584 or ACRIS Forms).

Hard copy submission shall be sent to: 

Bradford Burns, Esq. 
New York State Department of Environmental Conservation 
Office of General Counsel 
625 Broadway 
Albany, NY 12233-1500 
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Attachment 3
NYSDEC Environmental
Easement Survey Requirements



7/16/2018 Survey Requirements for Environmental Easements - NYS Dept. of Environmental Conservation

https://www.dec.ny.gov/chemical/48242.html 1/1

Survey Requirements for Environmental Easements
A survey map is required as part of an Environmental Easement package.

The survey must bear the name, address, telephone number, signature and certification of the professional
land surveyor who performed the survey, his or her official seal and registration number, the date the survey
was completed, the dates of all of the surveyor's revisions.
The survey boundaries must be drawn to a convenient scale, with that scale clearly indicated. A graphic scale,
shown in feet and meters, must be included.
The symbols and abbreviations that are used on the survey must be identified by the use of a legend.
Diagrams must be accurately presented.
The point of beginning of the legal description must be shown.
The legal description must be correct.
The legal description must state the acreage.
If the deed(s) description differs from the measured bearings/angles/distances, both must be indicated on the
survey.
The survey must show the location of all buildings/monuments/overlaps/encroachments upon the surveyed
property with their locations defined by measurement perpendicular to the nearest perimeter boundaries.
The survey must depict the location of visible improvements within five feet of each side of boundary lines.
The survey must show ponds, lakes, springs, rivers or a natural water boundary bordering on or running
through the surveyed property; the survey must measure the location of the natural water boundary and note
on the survey the date of the measurement.
The survey must correctly depict the environmental easement area with corresponding metes and bounds
description and acreage, and include the following sentence: 
"This property is subject to an environmental easement held by the New York State Department of
Environmental Conservation pursuant to Title 36 of Article 71 of the New York Environmental Conservation
Law. The engineering and institutional controls for this Easement are set forth in more detail in the Site
Management Plan (SMP). A copy of the SMP must be obtained by any party with an interest in the property.
The SMP can be obtained from NYS Department of Environmental Conservation, Division of Environmental
Remediation, Site Control Section, 625 Broadway, Albany, NY 12233 or at derweb@dec.ny.gov". 
This reference must be located on the face of the survey and be in at least 15-point type.
If the survey consists of more than one sheet, sheets must be numbered and the total number of sheets must
be indicated on each sheet. 
In addition to county-specific requirements, submittal of the approved survey to the Department must include
the following:

A "D" sized copy (24" x 36") of the final signed, stamped map
A 600 DPI scan of the final signed, stamped map
An AutoCad .dwg or exported .dxf file of the polyline (at a minimum) of the final survey.

November 2014 
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