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Cook, Joshua P (DEC)

From: Locke, Anne <anne.locke@bms.com>
Sent: Monday, October 19, 2020 1:29 PM
To: Cook, Joshua P (DEC); Bogardus, Sara (HEALTH)
Cc: Garcia, Tara; Pufko, William; Marks, Davanna; McCune, William; Cornell, David
Subject: C734138 - Notice of upcoming activity - B55 Area PDI

ATTENTION: This email came from an external source. Do not open attachments or click on links from unknown senders or 

unexpected emails. 

 
Josh and Sara, 
 
Weather-permitting, Arcadis will perform the GPR survey of the former Building 55 area the week of November 2, 2020 
and initiate drilling the week of November 9, 2020. All work will be in accordance with the department-approved Building 
55 Area Pre-Design Investigation Work Plan (dated July 16, 2020) with modifications requested in the department 
response letter dated September 10, 2020. 
 
Please advise if you have questions. 
Anne Locke 
Associate Manager, Environmental Protection | GPS 
Syracuse Site 
 
Office +1 315 432-2660 
Mobile +1 315 952-2858 
 
Bristol-Myers Squibb Company 
3551 Burnet Avenue 
East Syracuse, NY 13057 
USA 
 
PO Box 4755 
Syracuse, NY 13221-4755 
 
bms.com / LinkedIn 
 

 

 
 

This message (including any attachments) may contain confidential, proprietary, privileged and/or private information. The 
information is intended to be for the use of the individual or entity designated above. If you are not the intended recipient 
of this message, please notify the sender immediately, and delete the message and any attachments. Any disclosure, 
reproduction, distribution or other use of this message or any attachments by an individual or entity other than the 
intended recipient is prohibited.  



  

 
 
 

September 10, 2020 
 
Michael Furlong 
General Manager, Syracuse 
Bristol-Myers Squibb Company 
PO Box 4755 
Syracuse, NY 13221 
 

Re: Bristol-Myers Squibb Restoration Area, Site ID No. C734138 
Village of East Syracuse, Town of DeWitt, Onondaga County 
Building 55 Area Pre-Design Investigation Work Plan 

 
Dear Mr. Furlong: 
 

The New York State Department of Environmental Conservation (Department) has 
reviewed the revised Building 55 Area Pre-Design Investigation Work Plan (work plan) 
dated July 16, 2020 for the interim remedial measure (IRM) planned for the Building 55 
Area at the Bristol-Myers Squibb Restoration Area (site), which was prepared by Arcadis 
of New York, Inc. (Arcadis) on behalf of the Bristol-Myers Squibb Company (BMS).  With 
the following two modifications, the work plan is approved.  

 
1. Equipment blank (EB) samples must be collected for aldehyde analysis at the rate 

of one EB for every 20 normal samples. While aldehydes were detected in only one 
EB sample, that was the only EB collected for aldehyde analysis to-date. 

 
2. The samples collected from just above the till layer must be collected from the 

borings with the greatest indications of impacts in the interval just above the till. If no 
impacts are identified based on field screening just above the till in any of the 
borings, then at least one of the locations must be selected from the boring with the 
greatest signs of impact in any interval of the soil column which indicate impacts 
other than petroleum may be present (e.g., purple staining, etc.). 

 
Given that this action is for a planned IRM, the Department will accept horizontal 

delineation to a reading of 250 parts per million on a photoionization detector (PID); 
however, that should not imply that the Department feels that will provide adequate 
delineation to determine the extent of the area that requires remediation. Ultimately, if the 
IRM is not successful in adequately remediating the area, then additional remedial 
activities would be required; as part of an expanded IRM, or an additional IRM, or as part 
of the site’s overall remedy. 
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Approval of the work plan does not imply that the Department feels this technology 

is the most appropriate remedial technology for this area. As noted by the Department in 
previous letters, there are contaminants of concern present in this area besides 
petroleum-related contaminants, which the proposed remedial technology may not 
address. If the IRM is not successful in adequately remediating all contaminants of 
concern for the targeted area, then additional remedial activities would be required; either 
as an additional IRM or as part of the site’s overall remedy. 
 

BMS must respond in writing within 15 days as to whether the modifications will be 
accepted. If accepted, BMS’s acceptance letter and this letter must be attached to the 
front of all copies of the work plan. Please send the approved work plan, along with the 
modification letters, to the document repository and instruct the repository to replace any 
drafts of the work plan with the approved plan. 

 
BMS must obtain and comply with any necessary State, local or federal permits. 
 
The Department requires notification at least seven days in advance of field work. 
 
If you have any questions, please do not hesitate to contact me at 315-426-7411 

or joshua.cook@dec.ny.gov. 
 

Sincerely, 

 
Joshua P. Cook, P.E. 
Professional Engineer 1 
 

 
 
ec: Harry Warner (NYSDEC) 

Joshua Cook (NYSDEC) 
Scarlett McLaughlin (NYSDOH) 
Sara Bogardus (NYSDOH) 
Michael Furlong (BMS) 
William Pufko (BMS) 
Richard Mator (BMS) 
Davanna Marks (BMS) 
Anne Locke (BMS) 
Cullen Flanders (Arcadis) 
William McCune (Arcadis) 
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Mr. Joshua Cook, P.E. 
Professional Engineer 1 
New York State Department of Environmental Conservation 
Region 7 
615 Erie Boulevard West 
Syracuse, NY 13204 

Subject: 

Building 55 Area Pre-Design Investigation Work Plan 
Bristol-Myers Squibb Restoration Area 
Site ID No. C734138 Village of East Syracuse,  
Town of DeWitt, Onondaga County  

Dear Mr. Cook: 

On behalf of Bristol-Myers Squibb Company (BMS), Arcadis of New York, Inc. 
(Arcadis) is providing the New York State Department of Environmental 
Conservation (NYSDEC) and the New York State Department of Health with 
responses to the comments provided in the NYSDEC’s June 15, 2020 letter 
regarding the Building 55 Area Pre-Design Investigation (PDI) Work Plan for the 
referenced site. 

The purpose of the PDI Work Plan is to collect additional data to facilitate the design 
of the Thermal In Situ Sustainable Remedial System (TISR) proposed for use in the 
Building 55 area. In accordance with Section 5.2(b)2.iii of DER-10, the PDI Work 
Plan provides the rationale for proposed sampling which will enable Arcadis to 
design the TISR to address hydrocarbon constituents released from a former fuel oil 
underground storage tank (UST). The remedial objective for the TISR is to reduce 
fuel-oil related hydrocarbon concentrations associated with the former UST such that 
natural attenuation processes can be relied upon to address dissolved hydrocarbons 
at concentrations above the applicable groundwater standards. 

TISR systems have been successfully operated at 16 sites in North America, 
Brazil, and Europe to address hydrocarbon releases. One of these 16 systems 
was installed in New York at the Fort Drum US Army Base located north of 
Watertown. TISR has been successfully used at Fort Drum since 2017. The 
system at Fort Drum is being used to enhance the natural attenuation of several 
former hydrocarbon spills that consist of a hydrocarbon mixture of gasoline, 
diesel, kerosene, and heating oil. Based on my experience designing and 
operating TISR, the proposed PDI was developed to collect additional data to 
allow TISR to be designed to achieve the remedial objectives in an efficient and 
cost-effective manner. 

ENVIRONMENT 

Date: 

July 16, 2020 

Contact: 

Cullen Flanders 

Phone: 

724 934 9512 

Email: 

cullen.flanders@arcadis.com 

Our ref: 

30049894 
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The fuel oil was released to the environment through leaks in the UST and likely migrated within the 
subsurface through a permeable zone observed at depths ranging from approximately 8 to 14 feet below 
grade. This permeable zone is constrained above and below by silts and clays. The fuel oil is expected to 
migrate through the more permeable zone. Therefore, the PDI was developed to focus data collection on 
assessing the extent of fuel-oil related hydrocarbon impacts within the more permeable zone. 

Following the guidance in DER-10 Section 3.5.1(d) and Appendix 2A, a field geologist will use a 
photoionization detector (PID) and visual observations to evaluate the hydrocarbon impacted area. The 
PDI will start near locations of known historical impacts and will work out radially from those locations. 
Based on field measurements and observations, borings will be advanced until the area is delineated 
horizontally to the north, east, south, and west of the former UST location. Horizontal delineation will be 
defined by field measurement of PID readings of less than 250 parts per million by volume (ppmv) and 
vertically the borings will be advanced until the till is encountered. 

We have incorporated the remaining NYSDEC comments into a revised PDI Work Plan. Responses to 
NYSDEC technical comments are attached. The Revised PDI Work Plan will be bound separately. 

If you have any questions regarding this PDI Work Plan Letter Response or require additional information, 
please do not hesitate to contact Anne Locke (anne.locke@bms.com) at (315) 432-2660. 

Sincerely, 

Arcadis U.S., Inc. 

Cullen Flanders, P.E. 
Vice President 

Copies: 

Reginald Parker (NYSDEC) 
Harry Warner (NYSDEC) 
Sara Bogardus (NYSDOH) 
Scarlett McLaughlin (NYSDOH) 
William McCune (Arcadis) 
Robert Tyson (Bond) 
Michael E. Furlong (BMS) 
Richard Mator (BMS) 
William Pufko (BMS) 
Davanna Marks (BMS) 
Anne Locke (BMS) 
File 

Attachments: 

1 NYSDEC Comments and Arcadis Responses 
2 Revised Building 55 Area Pre-Design Investigation Work Plan (bound separately)
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NYSDEC COMMENTS AND ARCADIS RESPONSES 

1. The work plan must be certified by a qualified environmental professional or a professional 

engineer as set forth in section 1.5 of the Department's guidance document DER-10: Technical 

Guidance for Site Investigation and Remediation dated May 2010, as updated by its Errata 

Sheet. 

Response: 

Arcadis concurs with the comment. The revised work plan has been certified by a professional 

engineer in accordance with DER-10 requirements and is included as Attachment 2. 

2. Attach the previously approved Field Sampling and Analysis Plan (FSAP), Quality Assurance 

Project Plan (QAPP), and Community Air Monitoring Plan (CAMP). Include any proposed 

deviations in the text of the work plan. 

Response: 

Arcadis concurs with the comment. The previously approved FSAP, CAMP, and QAPP have been 

attached to the revised PDI Work Plan as Appendices A, B, and C, respectively. The FSAP and 

QAPP were subsequently modified by an addendum incorporated as Appendix C of the Groundwater 

Pre-Design Investigation and Supplemental Sampling Work Plan which was approved by NYSDEC 

on September 18, 2018. A copy of the Addendum is also included in Appendices A and C. 

3. Given past detections of aldehydes in blank samples, additional blanks must be collected for 

analysis of aldehydes. It is recommended an equipment blank be collected for each day of 

groundwater sampling. If necessary, depending on sampling methods, multiple equipment 

blanks should be collected each day. BMS should evaluate whether a trip blank should be 

analyzed for aldehydes. BMS and Arcadis should discuss with the laboratory and equipment 

supplier’s potential sources of aldehydes and, if possible, eliminate that source prior to 

sampling (e.g., by using different equipment/tubing, etc.). 

Response: 

Arcadis does not concur with the comment. While formaldehyde had previously been detected at a 

concentration of 33 micrograms per liter in a single equipment blank sample (EB 101118) collected in 

connection with the Groundwater Pre-Design Investigation implemented in 2018, this does not 

warrant modifying the blank sampling program as required by the approved QAPP. As the QAPP 

requires trip blanks be analyzed for volatile organics, it would also seem unwarranted to include 

analysis for aldehydes in the trip blanks. We have also reviewed the field and laboratory equipment to 

be used to mitigate potential sources of aldehydes. 
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4. In order to evaluate if the proposed PDI sampling plan is sufficient in delineating the area to 

be targeted by the IRM, please provide a summary of previous sampling including: pertinent 

field results, sampling intervals, analytes, detections, and any potential source areas or areas 

of concern. 

Response: 

Arcadis concurs with the comment. A summary of previous fuel oil related hydrocarbon sampling 

results and data that were used to support the development of the PDI has been added to Section 1, 

Paragraph 5. 

5. It is not clear how the limits of the area to be treated will be determined. It is not clearly 

defined in either the PDI work plan or the Building 55 Area Interim Remedial Measures Work 

Plan, dated June 2020, which was prepared by Arcadis on behalf of BMS (IRM Work Plan). The 

PDI work plan states the primary intent of the PDI is to delineate the extent of subsurface 

impacts. The IRM Work Plan states two of its objectives are to address soil impacts that could 

result in impacts to groundwater and to restore the groundwater aquifer to pre-release 

conditions, to the extent practicable. Therefore, the goal of the PDI should be to delineate 

where soil impacts exceed the soil cleanup objectives (SCOs) for the protection of 

groundwater and where groundwater impacts exceed groundwater quality at the upgradient 

side of the Building 55 Area (i.e., to determine the impacts to groundwater attributable to the 

Building 55 Area). 

Response: 

Site characterization and delineation activities were completed during the Remedial Investigation (RI) 

phase. The NYSDEC approved the RI on November 26, 2019. The goal of the PDI is to collect 

additional data to support the design of the proposed Thermal In Situ Sustainable Remediation 

System (TISR). The goal of the TISR is to reduce fuel oil related hydrocarbon concentrations 

associated with the former UST such that natural attenuation processes can be relied upon to 

address residual contaminants above the NYSDEC Division of Water Technical and Operational 

Guidance Series 1.1.1, Ambient Water Quality Standards and Guidance Values. 

Considering the suspected environmental releases happened over 30 years ago, fuel oil related 

hydrocarbons concentrations detected in the groundwater are expected to reflect the fuel oil related 

hydrocarbons constituents present in soils at concentrations that could leach from the soil to the 

groundwater. The PDI proposes to use photoionization (PID) readings, grab groundwater samples, 

and select soil samples to identify locations that require remediation. The proposed soil samples are 

being collected to calibrate the soil and groundwater concentrations with respect to the PID readings. 

This calibrated data will allow future wellhead PID readings to be used to assess the performance of 

the TISR with respect to the relative hydrocarbon concentrations and allow the proper TISR 

optimization activities to be completed. When the remedial activities are completed, a work plan will 

be submitted to the NYSDEC to collect appropriate samples to assess compliance with the SCO. 
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6. In order to ensure adequate vertical delineation of contamination, at a minimum, five of the 

borings must be installed at least to the top of the till layer. Those borings must include the 

four corners of the boring grid and the fifth should be the boring with the greatest indications 

of impacts by contaminants other than petroleum (e.g., purple staining, elevated pH in 

groundwater, solvent odors, etc.). It is strongly recommended all borings be extended to the 

top of the till since it is a minor increase in scope and will result in much greater confidence in 

the data obtained (not to mention it will not be known which boring has the greatest impacts 

until all borings are complete). 

Response: 

The PDI Work Plan has been revised to state that all borings will be advanced to the top of the till. In 

addition, each boring will be completed until the impacted area has been delineated horizontal, which 

delineation is defined as PID readings less than 250 ppmv. 

7. In order to provide adequate vertical delineation, in addition to the sampling that would be 

conducted per the FSAP and work plan, sampling must be conducted from intervals other 

than the most heavily impacted intervals in order to determine the full vertical extent of the 

area requiring treatment. If the PDI includes sampling of only the most heavily impacted zone, 

it will only result in verifying that the grossly contaminated zone requires treatment, and 

perhaps determine the horizontal extent of the treatment zone, but it will not provide 

information as to how thick the treatment zone should be. 

Response: 

The PDI is revised to collect 12 soil samples. Four samples will be used to support the horizontal 

extent of the fuel oil related hydrocarbons. Two borings will have 2 samples collected from each 

boring to access the vertical extent of the fuel oil related hydrocarbons. These 2 samples within the 

boring will be collected from the location of greatest indication of impacts and just above the till. The 

other 4 samples locations will be selected based on field observations. 

8. In order to provide better vertical delineation of contamination, in addition to the sampling 

planned, soil samples must be collected for laboratory analysis from at least two boring 

locations from the interval just above the top of the till. The samples must be collected from 

the borings with the greatest indications of impacts in the interval just above the till. If no 

impacts are identified based on field screening just above the till in any of the borings, then at 

least one of the locations must be selected from the boring with the greatest signs of impact 

in any interval of the soil column which indicate impacts other than petroleum may be present 

(e.g., purple staining, etc.). 

Response: 

Refer to response 7 above concerning the vertical delineation of the fuel oil related hydrocarbons. 
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9. Based on the remedial investigation results at B55-3 and the anticipated system layout 

included in Figure 4 of the Building 55 Area Interim Remedial Measures Work Plan (IRM Work 

Plan), at least one more boring location must be added north of the PDI boring closest to B55-

3. Based on the remedial investigation results at B55-2, an additional line of borings is needed 

east of the easternmost planned locations. 

Response: 

The PDI Work Plan has been revised to make it clear that field investigations will continue vertically 

until the till is encountered and horizontally until borings do not detect PID readings above 250 ppmv. 

10. If additional borings are necessary, borings must be advanced until the area to be addressed 

by the IRM is adequately delineated, even if that requires more than 15 additional borings. 

Response: 

Refer to Response 6. 

11. Include a statement in the work plan clarifying which SCOs will be used as a comparison. 

Again, since a goal of the IRM is to address groundwater contamination, the protection of 

groundwater SCOs are applicable. 

Response: 

The PDI Work Plan has been revised to clarify that the applicable SCO (Unrestricted Use, Restricted 

Use – Commercial, and Restricted Use – Protection of Groundwater) will be used as a comparison, 

but note that the PDI is being completed to collect data to support the TISR design and not to 

evaluate compliance to the SCO. 

12. The area to be treated must be based on the results of the PDI, along with prior investigation 

results. In order to document how the PDI results were used to determine the area to be 

treated, documentation of the PDI activities must be submitted along with the final design of 

the remedial system, which will be submitted along with a revised IRM Work Plan. The 

Department will provide a response to the draft IRM Work Plan separately. Documentation of 

the PDI activities must include field logs, laboratory data reports, data validation reports, 

tabulated data, figures showing actual surveyed boring locations, community air monitoring 

data, and documentation of proper disposal of investigation-derived waste. 

Response: 

The PDI Work Plan was revised to include the prior fuel oil related hydrocarbons investigation data 

that was used to support the development of the PDI. Refer to Section 1, Paragraph 5, for those 

details.  

The IRM Work Plan will be revised/updated per the results of the PDI. The IRM Work Plan will include 

field logs, laboratory data reports, data validation reports, tabulated data, figures showing actual 

surveyed boring locations, community air monitoring data, and documentation of the proper disposal 

of investigation-derived waste. 
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BUILDING 55 AREA 

PRE-DESIGN 

INVESTIGATION WORK 

PLAN  

Site #C734138 
BMS Syracuse North Campus 
Restoration Area 
East Syracuse, New York 

Prepared for: 

Bristol-Myers Squibb Company 

Prepared by: 

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 

Our Ref: 

30049894 

Date: 

July 16, 2020 

WARNING: These plans, specifications, and documents are 
each part of an integrated design system. Any modification, 
alteration, change, deletion, addition, or substitution of or to 
any specification(s) could result in property damage, injury, 
or even death, and requires a full review of the entire system 
by a professional engineer. Any unauthorized modification of 
this document may constitute unlicensed practice as a 
Professional Engineer and may constitute a felony (NY 
Education Law § 6512.1).  

Certification Statement 

I, Cullen M. Flanders, P.E. certify that I am currently a NYS 
registered professional engineer and that this Building 55 
Area Pre-Design Investigation Work Plan was prepared in 
accordance with all applicable statutes and regulations and 
in substantial conformance with the Technical Guidance for 
Site Investigation and Remediation (DER-10). 

Cullen M. Flanders, P.E. 
Professional Engineer/Engineer of Record 

William McCune 
Principal Geologist 
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1 INTRODUCTION 

This Pre-Design Investigation (PDI) Work Plan for the Building 55 Area details a limited scope of 
supplemental data collection and analysis to be performed at the Bristol-Myers Squibb Company (BMS) 
North Campus Restoration Area in East Syracuse, New York. The PDI results will be used to finalize the 
Interim Remedial Measure (IRM) work plan for the Building 55 Area. The PDI drilling and sampling 
activities will be implemented according to the methods described in the New York State Department of 
Environmental Conservation (NYSDEC)-approved Field Sampling and Analysis Plan (FSAP) and 
Community Air Monitoring Plan (CAMP), which are Appendices A and D of the Remedial Investigation 
Work Plan (OBG 2013). The FSAP was subsequently modified by an addendum incorporated as 
Appendix C of the Groundwater Pre-Design Investigation and Supplemental Sampling Work Plan which 
was approved by NYSDEC on September 18, 2018. Copies of the FSAP (with addendum) and the CAMP 
are included as Appendices A and B of this work plan. 

The objective of this work is to further assess fuel oil related hydrocarbons impacts identified in proximity 
to the former Building 55 Area. Specifically, per Section 5.2(b)2.iii of DER10, the purpose of the Building 
55 Area PrePDI is to collect supplemental subsurface data to ensure the proposed Thermal In Situ 
Sustainable Remedial System (TISR) is designed to address the fuel-oil related hydrocarbon impacts 
associated with a release from a former underground storage tank (UST). The remedial objective for TISR 
is to reduce hydrocarbon mass sufficiently such that natural attenuation processes can be relied upon to 
address dissolved hydrocarbons at concentrations above the applicable groundwater standards. During 
the PDI, data will be collected to allow Arcadis to properly design TISR to make sure the remedial efforts 
are completed in an efficient and cost-effective measure. The PDI is not being conducted to supplement 
the site characterization; it is being completed solely for the purpose of collecting data to support the 
TISR design. 

This investigation focuses on a higher permeable zone within the shallow overburden soil layers observed 
at depths ranging from approximately 8 to 14 feet below ground surface (ft bgs) across the target 
treatment area. The permeable zone is constrained above and below by silts and clays, so the 
hydrocarbon impacts are expected to have migrated through this permeable zone. 

The previous investigations within and downgradient of this area have included the collection and 
analysis of 13 subsurface soil samples and 12 groundwater samples for fuel oil related volatile organic 
compounds (VOC) and fuel oil related semi-volatile organic compounds (SVOC) from locations illustrated 
on Figure 1. Boring log details and the analytical results from soil and groundwater samples were used to 
support the development of this work plan. These boring logs also present results of field screening of soil 
samples using photoionization detectors (PID) with observed concentrations ranging up to 3,358 ppmv 
near the former UST location. The analytical results of the soil samples identified one fuel oil related VOC 
(1,2,4-trimethylbenzene) detected above the Restricted Use Soil Cleanup Objectives (SCO) for the 
Protection of Groundwater at location B55-2 and six fuel oil related SVOC (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and dibenzofuran) detected 
above one or more of the following SCO in a sample from location B55-1 (Restricted Use SCO – 
Protection of Groundwater, CP-51 SCO – Protection of Groundwater or Restricted Use – Commercial). 
The analytical results of the groundwater samples identified 11 fuel oil related VOC (1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene, isopropylbenzene, m,p-xylenes, naphthalene, n-
butylbenzene, o-xylenes, sec-butylbenzene, toluene, and total xylenes) detected above the Technical and 
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Operational Guidance Series (TOGS) 1.1.1 Groundwater Standards/Guidance Values at location B55-2. 
Eight fuel oil related VOC (ethylbenzene, isopropylbenzene, m,p-xylenes, naphthalene, n-butylbenzene, 
o-xylenes, sec-butylbenzene, and total xylenes) were detected above criteria in one or more samples 
from monitoring well BDA-13WT. Naphthalene was the only fuel oil related hydrocarbon detected in 
monitoring wells B55-2. No fuel related hydrocarbons were detected in monitoring wells B55-1, BCP-B20-
001, BCP-B20-002, BCP-B20-003, BDA-12RX, BDA-12T, BDA-12WT, BDA-14T, BDA-14WT, and BDA-
14RX. 

Additionally, the PDI was developed using Arcadis’ knowledge of how the TISR performs. TISR, utilizing 
available steam from a site boiler as a heat source, has been modeled and is expected to obtain the 
estimated target temperature of 40 degrees Celsius at approximately 20 feet from one of the bore hole 
heat exchangers and the target vertical heating zone of about 5 to 15 ft bgs. Based on Arcadis’ 
experience operating TISR and with the site model, the PDI was developed to ensure the locations with 
the higher concentrations of hydrocarbons will be within the radius of heating influence of the TISR. 

The PDI starts near locations of known historical impacts. Using a photoionization detector (PID) and 
visual observations, a field geologist will advance additional borings in a manner that will allow the system 
make sure the area of elevated concentrations of fuel oil related hydrocarbons will be within the TISR 
radius of influence (ROI). 

All boring advancement and soil sampling tasks will be supervised by an Arcadis field geologist and 
overseen by a senior geologist experienced with the proposed drilling methods. Consistent with previous 
phases of drilling activities, Arcadis will perform utility clearance in accordance with the FSAP and 
community air monitoring in accordance with the CAMP. 

2 SOIL BORING ADVANCEMENT AND FIELD 

CHARACTERIZATION 

Following the guidance in DER-10 Section 3.5.1(d) and Appendix 2A, the PDI will be performed using a 
PID and visual observations from a field geologist. Based on field measurements and observations, 
borings will be installed until the area is delineated to the north, east, south, and west of the former UST 
location. Horizontal delineation will be defined by field measurement of PID readings of less than 250 
ppmv. The PDI field efforts will include the advancement of at least 15 direct-push soil borings advanced 
using a track-mounted, direct-push drill rig. All boring will be installed to the top of the till. Based on PID 
field screening results and visual observations, additional borings may be advanced to adequately assess 
the extent of the fuel oil related hydrocarbon impacts associated with the Building 55 UST release. The 
approximate locations of the proposed soil borings are depicted on Figure 1. Actual boring locations and 
numbers will be adjusted based on potential subsurface obstructions identified during the utility clearance 
process and/or field observations/conditions encountered while advancing the borings. 

Soil samples will be collected continuously from the ground surface to the boring termination depth using 
a 2-inch-diameter sampling barrel containing a disposable liner. As described in Section 5.2 of the FSAP, 
recovered soil will be logged in the field, and the cores will be screened for VOC using a PID equipped 
with an 11.7 electron volt lamp. Any evidence of non-aqueous phase liquid will be recorded. 
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Upon completion of the soil borings, a screen-point sampler or temporary piezometer will be used to 
collect a grab groundwater sample for laboratory analysis. Boreholes will be backfilled with bentonite 
chips following soil and groundwater sample collection. The surface at each location will be restored to 
match the surrounding area. 

3 SAMPLING AND ANALYSIS 

The primary intent of the soil borings will be to further delineate the extent of fuel oil related hydrocarbon 
impacts based on the field characterization and screening of the collected soil samples. To help Arcadis 
calibrate the field observations to actual field conditions and facilitate a better estimation of time required 
to achieve the remedial objectives, up to 12 soil samples and 8 grab groundwater samples will be 
collected from boring locations and submitted for laboratory analysis. While soil samples will 
predominantly be selected from the interval with the highest levels of impact based on screening and field 
observations, soil samples shall also be selected for analysis from depth intervals below the apparent 
depth of highest impacts to facilitate calibration of screen results to conditions reflecting vertical 
attenuation of impacts. Two soil samples will also be collected from the interval immediately above the till 
at the locations with high levels of impact based on screening and field observations. Four soil samples 
will also be collected for the northern, eastern, southern, and western most borings to support the 
horizontal delineation of the impacts. Soil and groundwater samples, along with corresponding quality 
assurance/quality control samples, will be submitted to Eurofins Lancaster Environmental Laboratory for 
analysis of VOC in accordance with United States Environmental Protection Agency (USEPA) SW-846 
Method 8260C, SVOC in accordance with USEPA SW-846 Method 8270C, and aldehydes in accordance 
with USEPA SW-846 Method 8315A. The laboratory analyses of the environmental samples and the 
associated quality assurance / quality control (QC/QC) samples will be performed in accordance with the 
NYSDEC-approved Quality Assurance Project Plan (Appendix B of the Remedial Investigation Work Plan
[OBG 2013]) as modified by an addendum incorporated as Appendix C of the Groundwater Pre-Design 
Investigation and Supplemental Sampling Work Plan which was approved by NYSDEC on September 18, 
2018. A copy of the QAPP (with addendum) is included as Appendix C of this work plan. Laboratory data 
deliverables will comply with DER-10, Appendix 2B. The data will be validated and added to the project 
database. 

The validated analytical results will be compared to applicable NYSDEC SCO in a data summary table. 
The SCO comparisons will include Unrestricted Use, Restricted Use – Commercial, and Restricted Use – 
Protection of Groundwater. It is anticipated that the data summary table, a data usability summary report, 
and laboratory analytical reports will be provided to the NYSDEC within a revised version of the Building 
55 IRM Work Plan. 

4 SURVEY 

Each boring location will be surveyed by C.T. Male Associates to the nearest 0.01 foot, and the elevation 
will be determined relative to North American Vertical Datum of 1988 and North American Datum of 1983. 
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5 SCHEDULE 

The fieldwork will be scheduled upon NYSDEC approval of this PDI Work Plan. We anticipate the field 
program will require approximately 3 weeks to complete. The results of the fieldwork will then be used to 
finalize the Building 55 Area basis of design, to be presented in the forthcoming Building 55 IRM Work 
Plan. 
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PROPOSED SOIL BORING LOCATIONS

LEGEND:

APPROXIMATE BROWNFIELD AREA
BOUNDARY

DEMOLISHED BUILDING (AS OF JUNE 2019)

PHASE 1/1A SOIL BORING (2013-2015)

PHASE 1/1A DECOMMISSIONED OVERBURDEN
MONITORING WELL (2013-2015)

PHASE 2 OVERBURDEN MONITORING WELL
(2016-2017)

PHASE 2 BEDROCK MONITORING WELL (2017)

ADDITIONAL BDA BEDROCK MONITORING
WELL (2019)

OBSERVED PID READING ABOVE 1,000 PPM

PROPOSED SOIL BORING LOCATIONS

NOTES:

1. BASEMAP SOURCE: MAP TITLED "BRISTOL-MYERS
SQUIBB PART OF LOT 41 - TOWN OF DEWITT AND
PART OF THE VILLAGE OF EAST SYRACUSE
ONONDAGA COUNTY NEW YORK", DATED MARCH 25,
2010 PREPARED BY COTTRELL LAND SURVEYORS,
P.C..  UPDATED BASED ON SUBSEQUENT AERIAL
IMAGERY AND SITE VISITS.

2. SAMPLE LOCATIONS AND ELEVATION SURVEY BY CT
MALE ASSOCIATES, SYRACUSE, NY.
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SITE #C734138: BMS SYRACUSE 
NORTH CAMPUS RESTORATION AREA 

EAST SYRACUSE, NY 
BUILDING 55 AREA PRE-DESIGN INVESTIGATION 

WORK PLAN



APPENDIX A 
Field Sampling and Analysis Plan 
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TEST PIT LOG

SITE: JOB #:

OBG FIELD SUPERVISOR: TEST PIT:

WEATHER: DATE:

DEPTH (FT) HNU (ppm)                                              DESCRIPTION
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

NOTES:

TEST PIT PLOT PLAN:

i:\71\projects\forms\pitlog.xls
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Job No.

Sheet No.
Office:

Address: CHAIN OF CUSTODY
Phone:

CLIENT: COLLECTED BY:

LOCATION: (Signature)

      Sample Sample Sample No. of  

 Date Time Matrix (1) Type (2) Containers Analysis Requested

(1) Matrix = water, wastewater, air, sludge, sediment, etc.

  (2) Type = grab, composite

Relinquished by: Date Time Received b Date Time

of: of:

Use this space if shipped via courier (e.g. Fed. Ex.) *attached delivery/courier receipt to Chain of Custody

Relinquished by: Date Time Courier Name: Date Time

of: tracking #:
 

Relinquished by: Date Time Received by: Date Time

of: of:

Notes:

i:\71\projects\forms\chain.xls  April 25, 1997
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TEST BORING LOG    REPORT OF BORING

Client: BMS -Syracuse Drilling Method: Page 1 of  
BCP Investigation Location: 

Proj. Loc: Syracuse, NY Sampler:
Hammer: Start Date:  

File No.: Fall: End Date: 
Boring Company: Screen = \ Grout
Foreman:  Riser Sand Pack
OBG Geologist: Bentonite

Stratum
Depth Change
Below Depth Blows Penetr/ "N" Sample Description General   Equip. PID
Grade No. (feet) /6" Recovery Value Descript Installed (ppm) Time

11.7 Lamp

     Field
    Testing
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WELL COMPLETION LOG W ll IDWELL COMPLETION LOG Well ID:WELL COMPLETION LOG Well ID:

Project: Client:Project: Client:
Location: Date Drilled:Location: Date Drilled:
P j t N D t D l dProject No.: Date Developed:j p

Inspection Notes:Inspection Notes:

Inspector:Inspector:

Drilling Contractor:g Co t acto

T f W ll E i t l M it i W llType of Well: Environmental Monitoring Well

Static Water Level (ft bmp): Date:

M i P i t T f PVCMeasuring Point: Top of PVC

Total Depth of Well (ft bmp):Total Depth of Well (ft bmp):

D illi M th d O b dDrilling Method - Overburden:g
T HSA Di t 4 1/4 " ID Type: HSA Diameter: 4 1/4 " ID

Casing: NA Casing: NA

S li M h d O b dSampling Method - Overburden:p g
T S li S Di 2" OD Type: Split-Spoon Diameter: 2" OD

Weight: 140 # Fall: 30" Weight: 140 # Fall: 30

Interval: Interval:

Ri Pi L ft i PlRiser Pipe Left in Place:p
Material Sch 40 PVC Diameter 2" ID Material: Sch 40 PVC Diameter: 2" ID

Length: Joint Type Flush Thread Length: Joint Type Flush Thread

SScreen:
M t i l S h 40 PVC Di t 2" ID Material: Sch 40 PVC Diameter: 2" ID

Slot Size: Joint Type Flush Thread Slot Size: Joint Type Flush Thread

Fil P kFilter Pack:
T S d G d Type: Sand Grade:

Interval: Interval:

Seal(s):Seal(s):
 Type: Cement-Bentonite Interval:

T pe B t it P ll t Inter al Type: Bentonite Pellets Interval:

Type: Bentonite Pellets Interval: Type: Bentonite Pellets Interval:

Locking Casing: X Yes NoLocking Casing: X Yes No

Form 002Form 002
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WELL DEVELOPMENT LOG

Site :
Date Field Personnel Weather

Site Name Contractor Project No.

Site Location Evacuation Method

Well information:

Depth to Bottom (Initial) * ft. Date(s) Installed Date(s) Developed

Depth to Bottom (Final)* ft. Well condition Development Time Start:

Depth to Water (Initial)* ft. Well Diameter in. Stop:

Depth to Water (Final)* ft. Casing Volume gal.

Length of Water Column (LWC) ft. Air Monitoring Development Method

1 Well Volume (0.163xLWC) gall. Pump setting* * Measuring point     

(intake)

Well pH  Turbidity

Volumes s.u (NTU)

Start

1

2

3

4

Well ID:

HydrometerConductivity

mS/cm or μS/cm 

Flow Rate

(Gallons)

Volume of

Temperature
OC

Approximate

Water Removed Water

(gal/min) (ft.)

Depth to

5

6

7

8

9

10

Development Water Characteristics:

Total volume of Development water removed:

Development Water Disposal Method:

Physical appearance at start Physical appearance at end

Color Color  

Odor  Odor  

Sheen/Free Product Sheen/Free Product  

NOTES:

Geologist Signature:
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                     FIGURE 3

WELL DECOMMISSIONING RECORD

Site Name: Well I.D.:

Site Location: Driller:

Drilling Co.: Inspector:

Date:

DECOMMISSIONING DATA WELL SCHEMATIC*
(Fill in all that apply) Depth

(feet)

OVERDRILLING

Interval Drilled
Drilling Method(s)
Borehole Dia. (in.)
Temporary Casing Installed? (y/n)
Depth temporary casing installed

Casing type/dia. (in.)
Method of installing

CASING PULLING
Method employed

Casing retrieved (feet)
Casing type/dia. (in)

CASING PERFORATING
Equipment used

Number of perforations/foot
Size of perforations
Interval perforated

GROUTING

Interval grouted (FBLS)
# of batches prepared
For each batch record:
Quantity of water used (gal.)
Quantity of cement used (lbs.)

Cement type
Quantity of bentonite used (lbs.)
Quantity of calcium chloride used (lbs.)
Volume of grout prepared (gal.)
Volume of grout used (gal.)

COMMENTS: * Sketch in all relevant decommissioning data, including:

  interval overdrilled, interval grouted, casing left in hole,

  well stickup, etc.

Drilling Contractor Department Representative
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Standard Ground Water Sampling Log

Date

Site Name  Weather

Location Well #

Project No. Evacuation Method

Personnel Sampling Method

Well Information:

Depth of Well * ft. Water Volume /ft. for:

Depth to Water * ft. 2" Diameter Well = 0.163 X LWC

Length of Water Column ft. 4" Diameter Well = 0.653 X LWC

Volume of Water in Well gal.(s) 6" Diameter Well = 1.469 X LWC

3X Volume of Water in Well gal.(s)
Volume removed before sampling gal.(s)
Did well go dry?

(Other, Specify)
* Measurements taken from     Well Casing Protective Casing

Instrument Calibration:
pH Buffer Readings Conductivity Standard Readings
   4.0 Standard      84 S Standard
   7.0 Standard 1413 S Standard
10.0 Standard

Water parameters:

Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu

i:\71\projects\forms\gwslog.xls  April 25, 1997

initial initial initial initial initial

Water Sample:
Time Collected

Physical Appearance at Start Physical Appearance at Sampling

Color Color

Odor Odor

Turbidity (> 100 NTU) Turbidity (> 100 NTU)

Sheen/Free Product Sheen/Free Product

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH

Notes:

i:\71\projects\forms\gwslog.xls  April 25, 1997
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Low Flow Ground Water Sampling Log

Date Personnel Weather

Site Name Evacuation Method Well #  

Site Location Sampling Method Project #

Well information:

Depth of Well * ft. * Measurements taken from     

Depth to Water * ft. Top of Well Casing

Length of Water Column ft. Top of Protective Casing

(Other, Specify)

Start Purge Time:

Elapsed Depth Oxidation Dissolved

Time Temperature Conductivity Reduction Oxygen  Turbidity  Flow

(           ) (                            ) (                  ) pH (                    ) Potential (mg/l)     (NTU)  Rate  (ml/min).

To Water

i:\71\Division\admin\forms\Attach 8 lowflowlog 3/8/2012

End Purge Time:

Water sample:

Time collected: Total volume of purged water removed:

Physical appearance at start Physical appearance at sampling

Color Color

Odor Odor

Sheen/Free Product          Sheen/Free Product

Analytical Parameters:

# Collected Field Filtered Preservative Container pHContainer Size Container Type

i:\71\Division\admin\forms\Attach 8 lowflowlog 3/8/2012
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HYDRAULIC CONDUCTIVITY TEST LOG

Site:  Project #: Page 1 of
Client:  Personnel:  
Project Loc.:  Weather: Start Date:
Test Objective: End Date:

Well information K-Test Information Transducer Information
DTW (static): Screen: Type:
Well depth: Interval (ft): SN #:
Well diameter: Length (ft): Model #:
LWC: Partially submerged*: y   /   n PSI Rating:
Measurement Datum:

Lithology: Data Storage
Slug type: Test Method(s) Used:       Laptop        PocketPC        Other

       Solid        Falling Head Rising Head SN#:
Length (ft):

Diameter (inches): Head change during test (ft): DTWo WLI (ft bmp):

       Pneumatic* Falling head: DTWo Transducer (ft bmp):
Disp. (inch H2O): Rising head:

File Name:  
Well condition: Recovery %: (95% optimal) Time Start:
Obstructions Falling test Time End:
Siltation Rising test Recording Interval:

Conversions: 1 inch H2O = 0.03609psi Acronyms: DTW = Depth to Water SN = Serial Number

WLI = Water level Indicator ET = Elapsed Time

Manually collected K-Test data:

Date/Time ET Depth (ft) ������� Date/Time ET Depth (ft) �������

*If yes perform rising head test only. over

WELL ID

Falling Test Rising Test

  (TOC)        (Casing)       (Other)



Manually conducted K-Test:

Date/Time ET Depth (ft) ������� Date/Time ET Depth (ft) �������

Falling Test Rising Test
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Soil Vapor (Canister) Sample Collection Field Form

Project # Consultant

Project Name Collector

Sample ID
Vacuum gauge "zero" ("Hg)

Start Date/Time Start Pressure ("Hg)

End Date/Time End Pressure ("Hg)

Canister ID End pressure > "zero"?

Flow controller ID Sampling duration (intended)

Associated ambient air sample ID Depth of sample point below grade

Tubing type used Length of tubing cm Tubing volume cc

Volume purged cc @ min 1 to 3 volumes purged @ < 200cc/min?

Chamber tracer gas conc. Tracer gas conc. during purging

Weather Conditions during Probe Installation:

Air temperature (oF) Rainfall Wind direction

Barometric pressure Wind speed (mph)

Substantial changes in weather conditions during sampling or over the past 24 to 48 hrs:

Weather Conditions at Start of Sampling:

Air temperature (oF) Rainfall Wind direction

Barometric pressure Wind speed (mph)

Substantial changes in weather conditions during sampling or over the past 24 to 48 hrs:

Site Plan showing sample location, buildings, landmarks, potential soil vapor and outdoor air sources, preferential pathways

Comments:
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Ambient Air (Canister) Sample Collection Field Form

Project # Consultant

Project Name Collector

Sample ID
Vacuum gauge "zero" ("Hg)

Start Date/Time Start Pressure ("Hg)

End Date/Time End Pressure ("Hg)

Canister ID End pressure > "zero"?

Flow controller ID Sampling duration (intended)

Tubing type used Length of tubing cm Tubing volume cc

Volume purged cc @ min 1 to 3 volumes purged @ < 200cc/min?

Weather Conditions at Start of Sampling:

Air temperature (oF) Rainfall Wind direction

Barometric pressure Relative humidity Wind speed (mph)

Substantial changes in weather conditions during sampling or over the past 24 to 48 hrs:

Site Plan showing sample location, building(s) being sampled, building HVAC inlet, outdoor air sources, wind direction

Comments:



Indoor Air (Canister) Sample Collection Field Form

Project # Consultant

Project Name Collector

Sample ID
Vacuum gauge "zero" ("Hg)

Start Date/Time Start Vacuum ("Hg)

End Date/Time End Vacuum ("Hg)

Canister ID End Vacuum > "zero"?

Flow controller ID Sampling duration (intended)

Associated ambient air sample ID Associated sub-slab vapor sample ID

Tubing type used Length of tubing cm Tubing volume cc

Volume purged cc @ min 1 to 3 volumes purged @ < 200cc/min?

Weather Conditions at Start of Sampling:

Air temperature (oF) Rainfall Wind direction

Barometric pressure Relative humidity Wind speed (mph)

Substantial changes in weather conditions during sampling or over the past 24 to 48 hrs:

Indoor air temp (oF) Indoor relative humidity (%)

Building Survey and Chemical Inventory Form Completed? Photograph IDs

Floor Plan showing sample location, HVAC equipment, indoor air sources, preferential pathways

Comments:



    Sub-slab Vapor (Canister) Sample Collection Field Form

Project # Consultant

Project Name Collector

Sample ID
Vacuum gauge "zero" ("Hg)

Start Date/Time Start Pressure ("Hg)

End Date/Time End Pressure ("Hg)

Canister ID End pressure > "zero"?

Flow controller ID Sampling duration (intended)

Associated indoor air sample ID Associated ambient air sample ID

Tubing type used Length of tubing cm Tubing volume cc

Volume purged cc @ min 1 to 3 volumes purged @ < 200cc/min?

Weather Conditions at Start of Sampling:

Air temperature (oF) Rainfall Wind direction

Barometric pressure Wind speed (mph)

Substantial changes in weather conditions during sampling or over the past 24 to 48 hrs:

Indoor air temp (oF) Indoor relative humidity (%)

Building Survey and Chemical Inventory Form Completed? Photograph IDs

Floor Plan showing sample location, HVAC equipment, indoor air sources, preferential pathways

Comments:



Final NYSDOH CEH BEEI Soil Vapor Intrusion Guidance October 2006

B-1

Appendix B

Indoor air quality questionnaire and building inventory

As discussed in Section 2.11, products in buildings should be inventoried every time indoor

air is sampled to provide an accurate assessment of the potential contribution of volatile
chemicals.  In addition, the type of structure, floor layout and physical conditions of the

building being studied should be noted to identify (and minimize) conditions that may
interfere with the proposed testing.

Toward this end, a blank copy of the NYSDOH Center for Environmental Health's Indoor Air
Quality Questionnaire and Building Inventory is provided in this appendix.  Also provided is

an example that demonstrates how the form should be completed properly.



OSR – 3

NEW YORK STATE DEPARTMENT OF HEALTH

INDOOR AIR QUALITY QUESTIONNAIRE AND BUILDING INVENTORY

CENTER FOR ENVIRONMENTAL HEALTH

This form must be completed for each residence involved in indoor air testing.

Preparer’s Name ____________________________________ Date/Time Prepared ______________

Preparer’s Affiliation ________________________________ Phone No.______________________

Purpose of Investigation______________________________________________________________

1. OCCUPANT:

Interviewed:   Y / N

Last Name: _________________________  First Name: _________________________

Address: _______________________________________________________________

County: _________________  

Home Phone: ____________________ Office Phone: ____________________

Number of Occupants/persons at this location _______  Age of Occupants ______________________

2. OWNER OR LANDLORD:  (Check if same as occupant ___ )

Interviewed:   Y / N

Last Name: _________________________First Name: ___________________________

Address: _______________________________________________________________

County: _________________  

Home Phone: ____________________  Office Phone: ____________________

3. BUILDING CHARACTERISTICS

Type of Building: (Circle appropriate response)

Residential School Commercial/Multi-use

Industrial Church Other: _________________
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If the property is residential, type? (Circle appropriate response)

Ranch 2-Family 3-Family

Raised Ranch Split Level Colonial

Cape Cod Contemporary Mobile Home

Duplex Apartment House Townhouses/Condos

Modular Log Home Other:_______________

If multiple units, how many? ________

If the property is commercial, type?

Business Type(s) _____________________________________

Does it include residences (i.e., multi-use)?   Y / N If yes, how many? ______

Other characteristics:  

Number of floors______ Building age______

Is the building insulated? Y / N How air tight? Tight / Average / Not Tight

4. AIRFLOW

Use air current tubes or tracer smoke to evaluate airflow patterns and qualitatively describe:

Airflow between floors

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Airflow near source

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Outdoor air infiltration

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Infiltration into air ducts

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________
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5. BASEMENT AND CONSTRUCTION CHARACTERISTICS (Circle all that apply)

a. Above grade construction: wood frame concrete stone brick

b. Basement type: full crawlspace slab other ________

c. Basement floor: concrete dirt stone other ________

d. Basement floor: uncovered covered covered with _______________

e. Concrete floor: unsealed sealed sealed with ________________

f. Foundation walls: poured block stone other ________

g. Foundation walls: unsealed sealed sealed with ________________

h.  The basement is: wet damp dry moldy

i. The basement is: finished unfinished partially finished

j. Sump present? Y / N

k. Water in sump? Y / N / not applicable

Basement/Lowest level depth below grade: ________(feet)

Identify potential soil vapor entry points and approximate size (e.g., cracks, utility ports, drains)

________________________________________________________________________________________

________________________________________________________________________________________

6. HEATING, VENTING and AIR CONDITIONING (Circle all that apply)

Type of heating system(s) used in this building: (circle all that apply – note primary)

Hot air circulation Heat pump Hot water baseboard

Space Heaters Stream radiation Radiant floor

Electric baseboard Wood stove Outdoor wood boiler Other ___________

The primary type of fuel used is:

Natural Gas Fuel Oil Kerosene

Electric Propane Solar

Wood Coal

Domestic hot water tank fueled by: ____________________________

Boiler/furnace located in: Basement Outdoors Main Floor Other___________

Air conditioning: Central Air Window units Open Windows None
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Are there air distribution ducts present? Y / N

Describe the supply and cold air return ductwork, and its condition where visible, including whether

there is a cold air return and the tightness of duct joints.  Indicate the locations on the floor plan

diagram.

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

7. OCCUPANCY

Is basement/lowest level occupied? Full-time Occasionally Seldom Almost Never

Level General Use of Each Floor  (e.g.,  familyroom, bedroom, laundry, workshop, storage)

Basement __________________________________________________________

1st Floor __________________________________________________________

2nd Floor __________________________________________________________

3rd Floor __________________________________________________________

4th Floor __________________________________________________________

8.  FACTORS THAT MAY INFLUENCE INDOOR AIR QUALITY

a. Is there an attached garage? Y / N

b. Does the garage have a separate heating unit? Y / N / NA

c. Are petroleum-powered machines or vehicles Y / N / NA

    stored in the garage (e.g., lawnmower, atv, car) Please specify__________________

d. Has the building ever had a fire? Y / N When?_________________

e. Is a kerosene or unvented gas space heater present? Y / N Where? ________________

f. Is there a workshop or hobby/craft area? Y / N Where & Type? ________________

g. Is there smoking in the building? Y / N How frequently? _______________

h. Have cleaning products been used recently? Y / N When & Type?  ________________

i. Have cosmetic products been used recently? Y / N When & Type? ________________
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j. Has painting/staining been done in the last 6 months? Y / N Where & When? _______________

k. Is there new carpet, drapes or other textiles? Y / N Where & When? _______________

l. Have air fresheners been used recently?  Y / N When & Type? ________________

m. Is there a kitchen exhaust fan? Y / N If yes, where vented?____________

n.  Is there a bathroom exhaust fan? Y / N If yes, where vented?____________

o. Is there a clothes dryer? Y / N If yes, is it vented outside? Y / N

p. Has there been a pesticide application? Y / N When & Type?_________________

Are there odors in the building? Y / N

      If yes, please describe: ______________________________________________________________

Do any of the building occupants use solvents at work? Y / N

(e.g., chemical manufacturing or laboratory, auto mechanic or auto body shop, painting,  fuel oil delivery,

boiler mechanic, pesticide application, cosmetologist

If yes, what types of solvents are used? ________________________________________________

If yes, are their clothes washed at work? Y / N

Do any of the building occupants regularly use or work at a dry-cleaning service? (Circle appropriate

response)

Yes, use dry-cleaning regularly (weekly) No

Yes, use dry-cleaning infrequently (monthly or less) Unknown

Yes, work at a dry-cleaning service

Is there a radon mitigation system for the building/structure? Y / N Date of Installation: ____________

Is the system active or passive? Active/Passive

9. WATER AND SEWAGE

Water Supply: Public Water Drilled Well Driven Well Dug Well Other: _______

Sewage Disposal: Public Sewer Septic Tank Leach Field Dry Well Other: _______

10. RELOCATION INFORMATION (for oil spill residential emergency)

a. Provide reasons why relocation is recommended: _____________________________________

b. Residents choose to: remain in home  relocate to friends/family relocate to hotel/motel

c. Responsibility for costs associated with reimbursement explained? Y / N

d. Relocation package provided and explained to residents? Y / N
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11. FLOOR PLANS

Draw a plan view sketch of the basement and first floor of the building.  Indicate air sampling
locations, possible indoor air pollution sources and PID meter readings.  If the building does not have a
basement, please note.

Basement:

First Floor:
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12. OUTDOOR PLOT

Draw a sketch of the area surrounding the building being sampled.  If applicable, provide information
on spill locations, potential air contamination sources (industries, gas stations, repair shops, landfills,
etc.), outdoor air sampling location(s) and PID meter readings.

Also indicate compass direction, wind direction and speed during sampling, the locations of the well
and septic system, if applicable, and a qualifying statement to help locate the site on a topographic map.
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13. PRODUCT INVENTORY FORM 

Make & Model of field instrument used: ______________________________________

List specific products found in the residence that have the potential to affect indoor air quality. 

Location Product Description
Size
(units)

Condition
*

Chemical Ingredients

Field

Instrument

Reading
(units)

Photo
**

Y / N

* Describe the condition of the product containers as Unopened (UO), Used (U), or Deteriorated (D)

** Photographs of the front and back of product containers can replace the handwritten list of chemical

ingredients.  However, the photographs must be of good quality and ingredient labels must be legible.  

P:\Sections\SIS\Oil Spills\Guidance Docs\OSR-3.doc



















Product Inventory Attachment — 25 Main Street, City

WD-40 FRONT WD-40 INGREDIENTS



October 2006 Final NYSDOH CEH BEEI Soil Vapor Intrusion Guidance
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APPENDIX B 
Community Air Monitoring Plan 
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DataRAM 4™- Model DR-4000
Portable particle sizing aerosol monitor/data logger
Dual Wavelength Nephelometer

A Thermo Electron business

Real-time airborne particulate concentration and
size measurements

The DataRAM 4™ (Model DR-4000) continuously monitors the real-time 

concentration and median particle size of airborne dust, smoke, mist, and fumes.

In addition, air temperature and humidity are displayed. With appropriate particle

discriminators it provides measurements correlated with PM10, PM2.5, PM1.0,

and respirable fractions. It’s patented two-wavelength particle detection system

provides the volume median particle diameter of the sampled aerosol, over a 

concentration range of up to 400 mg/m3. Unlike typical particle counting devices,

the DR-4000 is totally immune to particle coincidence errors, even at the highest

concentrations. Volume median particle sizes down to 0.05 μm can be measured

by this unique spectral nephelometric technique.

Monitors mass concentrations of fine particulate (PM 2.5) 
The DR-4000 monitors the concentrations of fine particulates in ambient air by

a combination of aerodynamic size preselection, two-wavelength nephelometry, and

concurrent sensing/correction for relative humidity. This patented technique 

provides a continuous measurement of PM2.5, independent of particle size and

moisture - without heating, diffusion drying, or denuding the sample stream.

Measure scattering, angstrom coefficients, and visual range
DR-4000 measures the scattering coefficient at two wavelengths (in units of

inverse megameters) and computes the coefficient at the reference wavelength of

550 nanometers, as well as the angstrom exponent (a measure of atmospheric

fine particle size). Based on the 550 nm scattering coefficient, the instrument

then calculates the visual range in kilometers.

Complete digital communications
The DR-4000 has both RS232 and RS485 data ports for two-way digital

communications. Special, Windows™ compatible software (provided with the

instrument) facilitates data transfer either in real-time or from the logged memory.

All operational and programming functions can be controlled from a remote 

location through the RS485 communications port. Sampling start and stop as well

as data transfer can be controlled via modem or other digital transmission paths.

Self-calibrating internal filter
A 37 mm membrane filter (adapter provided) can be used in place of the zeroing

HEPA filter cartridge for gravimetric calibration and/or chemical analysis of collected

particulates. The DR-4000 is easily calibrated by adjusting the calibration 

constant to agree with gravimetric measurements obtained from the on-board filter.

As the photometric response of the instrument is exactly linear over its entire

operating range, only single point gravimetric calibration is needed. The second

point of the straight response line is the zero concentration obtained by self-purging. 

Expandable to a complete
characterization system

A variety of accessories

extend the capabilities of

the DR-4000 to serve a wide

range of monitoring and sizing

applications. Aerodynamic

particle size separators measure

specific size groups such as

the thoracic, respirable, PM10,

PM2.5, and PM1.0 fractions. 

An omnidirectional sampling

inlet and an in-line mist and 

fog elimination heater are 

available for ambient air 

monitoring. An isokinetic

sampling probe/nozzle kit

enables duct /stack monitoring. 



Specifications

The Thermo Anderson logo. All other product names and logos are the property of their respective owner. Specifications and availability subject to change without notice. © Thermo Anderson 06/17/02

DataRAM 4™- Model DR-4000
Portable particle sizing aerosol monitor/data logger
Dual Wavelength Nephelometer

A Thermo Electron business

Concentration measurement range (auto-ranging):
Referred to gravimetric reference calibration (NIST traceable) 
with SAE Fine test dust (mmd = 2 to 3 μm, σg = 2.5, as aerosolized)

0.0001 to 400mg/m3

Precision/repeatability (2-sigma):
At 25˚C
For single-wavelength concentration sensing

± 1% of reading or ± 0.001 mg/m3, whichever is greater 
(1-second averaging)
± 0.3% of reading or ± 0.0003 mg/m3, whichever is greater 
(10-second averaging)

Accuracy:
Referred to gravimetric reference calibration (NIST traceable) 
with SAE Fine test dust (mmd = 2 to 3 μm, σg = 2.5, as aerosolized)

± 2% of reading ± precision

Resolution:
0.1% of reading or 0.0001 mg/m3, whichever is greater

Scattering coefficient range:
10-7 to 0.4 m-1 (resolution: 3 significant digits, maximum) 

Visual range (@λ= 550 nm):
0.001 to 337 km (resolution: 3 significant digits, maximum)

Ångström coefficient measurement range:
0.0 to 4.0

Particle sizing range (log-normal, σg = 2.0, m = 1.50):
0.05 to 4 μm

Particle size range of maximum response (concentration measurements):
0.08 to 10 μm

Temperature measurement range:
5˚F to 140˚F (-15˚C to 60˚C); accuracy: 0.05˚C

Relative humidity measurement range (@ 25˚F):
0 to 100% (accuracy: 2%, noncondensing)

Sampling flow rate range (user selectable):
1.0 to 3.0 liters/min. 
(accuracy: 0.05 liters/min., adjustability: 0.1 liters/min.)

Measurement/display integration time range (user selectable):
1 to 60 sec. (selectable in 1-sec. steps)

Measurement/display update frequency:
1 per sec.

HEPA filter cartridge replacement frequency (typical):
Less than 1 per 5 yrs (@ < 1 mg/m3)

Alarm level range (user selectable):
Selectable over entire measurement range

Data logging averaging periods (user selectable):
1 sec. to 24 hrs (selectable in 1-sec. increments)

Data logging memory capacity:
50,000 data points in up to 99 tags (data groups)

Programmable zeroing periods (user selectable):
1 to 168 hrs (selectable in 1-hr increments; if enabled, 
logging period must be more than 10 min.)

Elapsed time readout range:
1 sec. to 100,000 hrs (over 11 yrs), 
in sec., min., and hrs

Digital communications:
RS232/RS485: full duplex, 9600 baud, software-controlled, 
device-filtered

Computer requirements:
IBM-compatible PC, Windows™ 95 or higher; 8 MB memory or more

Analog outputs (user selectable):
0 to 5 V and 4 to 20 mA, with selectable full scale ranges
between 0.1 and 400 mg/m3

Power:
■ Internal battery: rechargeable, sealed lead-acid, 6.5 Ahr, 6 V,

20-hr run time between charges (typical)
■ AC line: universal voltage charger/power supply (included), 

100-250 V, 50-60 Hz (CE marked)
■ Optional solar power system (Model DR-SOL)

Alarm outputs:
■ Alarm switch: 30 V (off, open), 2.5 A (on, closed)
■ Alarm signal: 0 V (off), 5 V (on) (1 mA maximum load current)
■ Audio alarm (back panel): More than 65 dB @ 1 m

Operating environment:
14˚F to 122˚F (-10˚C to 50˚C); 10 to 95% RH, noncondensing

Storage environment:
- 4˚F to 158˚F (-20˚C to 70˚C)

Dimensions:
5.28 in. (134 mm) H x 7.25 in. (184 mm) W x 13.63 in. (346 mm) D

Weight:
11.7 lbs (5.3 kg)

Safety approvals and certifications:
The DataRAM 4 complies with US FCC rules (Part 15) 
and has received CE certification.

Standard accessories included:
■ Universal voltage battery charger/power supply
■ Standard HEPA filter cartridge
■ Analytical filter holder
■ PC communications software disk
■ Digital output cable
■ Carrying case and instruction manual

500 Technology Court Smyrna, GA 30082
800-241-6898 (toll free in USA)  ■ 770-319-9999 (outside USA) ■ 770-319-0336 (fax)
www.thermoandersen.com  ■ sales@thermoandersen.com







The rugged MiniRAE 2000 is the smallest 
pumped handheld volatile organic com-
pound (VOC) monitor on the market. Its 
Photoionization Detector’s (PID) extended 
range of 0 to 10,000 ppm makes it an 
ideal instrument for applications from 
environmental site surveying to HazMat/
Homeland Security.

Key Features
• Proven PID technology The patented sensor 

provides a 3-second response up to 10,000 
ppm and sets a new standard for resistance 
to moisture and dirt. 

• Wireless communication enabled and 

certified

• Self-cleaning lamp and sensor The patented 
self-cleaning lamp and sensor minimize the 
need for maintenance and calibration.

• The MiniRAE 2000 lamp and sensor 

can be taken apart in seconds for easy 

maintenance without tools!

• Measure more chemicals than with any 

other PID. With over 100 Correction Factors 
built into the MiniRAE 2000 memory and the 
largest printed list of Correction Factors in the 
world (300+), RAE Systems offers the ability to 
accurately measure more ionizable chemicals 
than any other PID. When a gas is selected 
from the MiniRAE 2000’s library, the alarm 
points are automatically loaded into the meter.

• User friendly screens make it easy to use for 
simple applications and flexible enough for 
sophisticated operations. 

• Drop-in battery When work schedules require 
putting in more than the 10 hours supplied by 
the standard NiMH battery, the drop-in alkaline 
pack supplied with every MiniRAE 2000 lets 
you finish the job.

• Rugged Rubber Boot The standard rubber 
boot helps assure that the MiniRAE 2000 sur-
vives the bumps and knocks of tough field use.

• Strong, built-in sample pump draws up to 
100 feet (30 m) horizontally or vertically.

• Tough, flexible inlet probe

• Large keys operable with 3 layers of gloves.

• Easy-to-read display with backlight.

• Stores up to 267 hours of data at one- 
minute intervals for downloading to PC.

• 3-year 10.6 eV lamp warranty

MiniRAE 2000
Portable Handheld VOC Monitor

Applications

HazMat/Homeland Security

• Initial PPE (personal protective 
equipment) assessment

• Leak detection

• Safety perimeter establishment 
and maintenance

• Spill delineation

• Decontamination

• Remediation

Industrial Hygiene/Safety

• Confined Space Entry (CSE)

• Indoor Air Quality (IAQ)

• Worker exposure studies

Environmental

• Soil and water headspace analysis

• Leaking underground storage tanks 

• Perimeter fenceline monitoring

• Fugitive emissions (EPA Method 21)

• Vapor recovery breakthrough

• Landfill monitoring

ver12_04.07

www.raesystems.com ISO 9001
CERTIFIED

CL
ASSIFIED

C USATEX

Wireless

AutoRAE
Compatible



MiniRAE 2000 and Accessories

Monitor only includes:

• RAE Systems UV lamp: 10.6 eV, 9.8 eV or 11.7 eV 
as specified

• ProRAE Suite software package for Windows® 98, 
NT, 2000 and XP

• Computer interface cable

• 5-inch Flex-I-Probe

• External filter

• Rubber boot with belt clip

• Alkaline battery adapter

• Tool kit

• Lamp cleaning kit

• Nickel-Metal-Hydride (NiMH) battery

• 120/230 V AC/DC wall adapter (if specified)

• Operation and maintenance manual

Monitor with accessories kit adds:

• Hard transport case with pre-cut foam padding

• 5 porous metal filters and O-rings

• Organic vapor zeroing adapter

• Gas outlet port and tubing

Optional calibration kit adds:

• 10 ppm isobutylene calibration gas, 34L

• Calibration regulator and flow controller

Optional Guaranteed Cost of Ownership Program:

• 4-year repair and replacement guarantee

• Annual maintenance service

D I S T R I B U T E D  B Y :

Specifications*

Detector Specifications

Size 8.2" L x 3.0" W x 2.0" H (21.8 x 7.62 x 5.0 cm)

Weight 20 oz with battery pack (553 g) w/o rubber boot

Sensor Photoionization sensor with standard 10.6 eV or optional
9.8 eV or 11.7 eV UV lamp

Battery • Rechargeable, external, field-replaceable Nickel-Metal-
Hydride (NiMH) battery pack

• Alkaline battery holder (for 4 AA batteries)

Operating Period 10 hours continuous operation

Display Large LCD, backlight activated manually, by alarms or
by darkness

Keypad 1 operation and 2 programming keys

Direct Readout • VOCs as ppm by volume
• High and low values
• STEL and TWA (in hygiene mode)
• Battery and shut down voltage

Alarms 90 dB buzzer and flashing red LED to indicate exceeded 
preset limits:

 • High: 3 beeps and flashes per second
 • Low: 2 beeps and flashes per second
 • STEL and TWA: 1 beep and flash per second

• Alarms automatic reset or latching with manual override 
• Optional plug-in pen size vibration alarm

 • User adjustable alarm limits

Calibration Two-point field calibration of zero and standard reference  
gas. Calibration memory of 8 calibration gases, alarm limits, 
span values and calibration date

Datalogging 267 hours (at one-minute intervals) with date/time. 
Header information includes monitor serial number, user ID, 
site ID, date and time

Sampling Pump • Internal, integrated flow rate of 400 cc/min
• Sample from 100' (30 m) horizontally or vertically

Low Flow Alarm Auto shut-off pump at low flow condition

Communication Download data and upload instrument set-up from PC 
through RS-232 link to serial port. 

 Wireless communication enabled and certified 
(requires RAELink2 and ProRAE Remote to use)

Temperature 14° F to 104° F (-10° C to 40° C)

Humidity 0% to 95% relative humidity (non-condensing)

EM/RFI Highly resistant to EMI /RFI.
Compliant with EMC Directive 89/336/EEC

IP-rating IP-55: protected against dust, protected against low-pressure 
 jets of water from all directions

Hazardous Area • US and Canada: UL and cUL, Classified for use in Class I,
Approval  Division 1, Groups A, B, C and D hazardous locations

• Europe: ATEX II IG EEx ia IIC T4

Attachment Durable bright yellow rubber boot w/belt clip & wrist strap

Warranty Lifetime on non-consumable components (per RAE Systems 
Standard Warranty), 3 years for 10.6.V PID lamp, 1 year for 
pump and battery

*Specifications are subject to change

 ** Performance based on isobutylene calibration

MiniRAE 2000

Default Sensor Settings**

Gas Monitor Range Resolution
(ppm) (ppm) Time (T90) Response

VOCs 0 to 99.9 ppm 0.1 ppm < 3 sec

100 to 10,000 ppm 1 ppm < 3 sec

ver12_04.07

RAE Systems Inc.

3775 North First Street 
San Jose, CA 95134 USA
raesales@raesystems.com

USA/Canada 1-877-723-2878 
Europe/Russia +45 8652 5155

Middle East /Australia 971 50 429 1385
China 8610 58858788

Asia +852 2669 0828

www.raesystems.com





Particulates (PM10):  HEPA Filter No field span check
VOCs:  UHP Zero air 5 ppm Isobutylene

Particulates (PM10):   0.0 and  10 μg/m3 None
VOCs:   0.0 and 0.2 ppm ± 10% of span





     

     



APPENDIX C 
Quality Assurance Project Plan
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1 0.82 5 0.363 100 27.7

1 0.21 5 0.811 100 16.24

1 0.31 5 1.14 100 50

1 0.23 5 0.65 100 21

1 0.38 5 0.61 100 30.9

1 0.29 5 0.612 100 34.6

1 0.41 5 0.531 100 46

1 0.41 5 0.304 100 37.9

1 0.75 5 0.96 100 27.9

1 0.39 5 2.5 100 50

1 0.73 5 0.642 100 3.8

1 0.79 5 0.391 100 25.5

1 0.21 5 0.251 100 40.9

1 0.72 5 2.5 100 16.2

1 0.78 5 0.257 100 26.7

1 0.77 5 0.322 100 30.2

1 0.84 5 0.7 100 14

40 9.32 200 24.1 4000 2310

10 1.32 25 1.83 500 297

5 1.24 25 2.5 500 205

5 2.2 25 6.8 500 54

5 2.1 25 1.64 500 32

10 3 25 4.21 500 411

40 26 200 30.8 4000 2609

1 0.41 5 0.245 100 4.8

1 0.87 5 0.361 100 36.1

1 0.39 5 0.67 100 20

1 0.26 5 2.5 100 50

1 0.69 5 0.45 100 22

40 8.85 200 94 4000 1510

20 14 100 63 2000 1230

1 0.64 5 0.435 100 29.2

1 0.75 5 0.435 100 36.8

1 0.81 5 0.52 100 27.8

1 0.19 5 2.5 100 45.5

1 0.27 5 0.484 100 25.5

1 0.75 5 0.66 100 13.2

1 0.26 5 2.6 100 31.8

1 0.32 5 1.13 100 20.8

1 0.34 5 0.309 100 68.6

1 0.35 5 0.302 100 23.8

1 0.81 5 0.64 100 27.6

1 0.36 5 0.72 100 23.9

1 0.18 5 0.7 100 22.2

10 5.2 50 18 1000 884

1 0.32 5 0.64 100 48.4

1 0.68 5 0.413 100 43.6

1 0.72 25 2.1 500 58.1

1 0.66 5 0.348 100 52.2

1 0.74 5 0.345 100 29.1

20 0.42 100 2.7 100 12

10 0.4 50 2.9 1000 25.4

40 20 200 50.6 4000 2690

1 0.79 5 0.754 100 15

1 0.31 5 0.401 100 33.7

1 0.5 5 0.93 100 47.6
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1 0.16 5 0.491 100 37.8

1 0.16 5 0.76 100 46.8

1 0.44 5 2.3 100 19.8

1 0.43 5 0.67 100 33.7

1 0.73 5 0.25 100 24.1

1 0.36 5 0.671 100 13.44

5 1.25 25 4.6 500 258

1 0.51 5 0.378 100 26.8

1 0.9 5 0.516 100 23.6

1 0.37 5 2.2 100 4.8

1 0.46 5 1.1 100 27.8

1 0.88 5 0.473 100 46.9

1 0.9 5 0.61 100 33.5

2 0.66 10 0.84 200 55.4

1 0.76 5 0.653 100 13

2 0.66 10 0.84 200 16.8

1000 120 1000 242 NA NA

NA
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Soil Vapor  and 
Subslab Soil Soil Vapor  and Subslab Soil 

Laboratory QL Air Laboratory QL Air

Target Analyte USEPA Method CAS # M.W. ppbv ug/m3
Acetone TO-15 (1) 67-64-1 58.08 5 12
Benzene TO-15 (1) 71-43-2 78.11 0.2 0.64
Bromodichloromethane TO-15 (1) 75-27-4 163.83 0.2 1.3
Bromoethene TO-15 (1) 593-60-2 106.90 0.2 0.87
Bromoform TO-15 (1) 75-25-2 252.75 0.2 2.1
Bromomethane TO-15 (1) 74-83-9 94.94 0.2 0.78
1,3-Butadiene TO-15 (1) 106-99-0 54.09 0.01 0.44
2-Butanone (methyl ethyl ketone) (MEK) TO-15 (1) 78-93-3 72.11 0.5 1.5
Chlorobenzene TO-15 (1) 108-90-7 112.55 0.2 0.92
Chloroethane TO-15 (1) 75-00-3 64.52 0.5 1.3
Chloroform TO-15 (1) 67-66-3 119.38 0.2 0.98
Chloromethane TO-15 (1) 74-87-3 50.49 0.5 1
3-Chloropropene TO-15 (1) 107-05-1 76.53 0.5 1.6
2-Chlorotoluene (o-chlorotoluene) TO-15 (1) 95-49-8 126.60 0.2 1
Carbon disulfide TO-15 (1) 75-15-0 76.14 0.5 1.6
Carbon tetrachloride TO-15 (1) 56-23-5 153.81 0.04 0.25
Cyclohexane TO-15 (1) 110-82-7 84.16 0.2 0.69
Dibromochloromethane TO-15 (1) 124-48-1 208.29 0.2 1.7
1,2-Dibromoethane (ethylene dibromide) TO-15 (1) 106-93-4 187.90 0.2 1.5
1,2-Dichlorobenzene (ortho) TO-15 (1) 95-50-1 147.00 0.2 1.2
1,3-Dichlorobenzene (meta) TO-15 (1) 541-73-1 147.00 0.2 1.2
1,4-Dichlorobenzene (para) TO-15 (1) 106-46-7 147.00 0.2 1.2
Dichlorodifluoromethane (Freon 12) TO-15 (1) 75-71-8 120.92 0.5 2.5
1,1-Dichloroethane TO-15 (1) 75-34-3 98.96 0.2 0.81
1,2-Dichloroethane TO-15 (1) 107-06-2 98.96 0.2 0.81
1,1-Dichloroethene TO-15 (1) 75-35-4 96.94 0.2 0.79
1,2-Dichloroethene (cis) TO-15 (1) 156-59-2 96.94 0.2 0.79
1,2-Dichloroethene (trans) TO-15 (1) 156-60-5 96.94 0.2 0.79
1,2-Dichloroethene (total)** TO-15 (1) _ _ 0.2 0.79
1,2-Dichloropropane TO-15 (1) 78-87-5 112.99 0.2 0.92
1,2-Dichlorotetrafluoroethane (Freon 114) TO-15 (1) 76-14-2 170.93 0.2 1.4
Ethylbenzene TO-15 (1) 100-41-4 106.17 0.2 0.87
4-Ethyltoluene (p-Ethyltoluene) TO-15 (1) 622-96-8 120.19 0.2 0.98
n-heptane TO-15 (1) 142-82-5 100.20 0.2 0.82
Hexachlorobutadiene TO-15 (1) 87-68-3 260.80 0.2 2.1
n-Hexane (hexane) TO-15 (1) 110-54-3 86.17 0.20 0.70
Methylene Chloride TO-15 (1) 75-09-2 84.93 0.5 1.7
4-Methyl-2-pentanone (MIBK) TO-15 (1) 108-10-1 100.16 0.5 2
MTBE (methyl tert butyl ether) TO-15 (1) 1634-04-4 88.15 0.20 0.70
Styrene TO-15 (1) 100-42-5 104.15 0.2 0.85
Tertiary butyl alcohol (TBA) TO-15 (1) 75-65-0 74.12 5 15
1,1,2,2-Tetrachloroethane TO-15 (1) 79-34-5 167.85 0.2 1.4
Tetrachloroethene TO-15 (1) 127-18-4 165.83 0.2 1.4
Toluene TO-15 (1) 108-88-3 92.14 0.2 0.75
1,2,4-Trichlorobenzene TO-15 (1) 120-82-1 181.50 0.5 3.7
1,1,1-Trichloroethane TO-15 (1) 71-55-6 133.41 0.2 1.1
1,1,2-Trichloroethane TO-15 (1) 79-00-5 133.41 0.2 1.1
Trichlorofluoromethane (Freon 11) TO-15 (1) 75-69-4 137.40 0.2 1.1
1,1,2-Trichloro-1,2,2-trifluoroethane TO-15 (1) 76-13-1 187.40 0.2 1.5
Trichloroethene TO-15 (1) 79-01-6 131.39 0.04 0.25
1,2,4-Trimethylbenzene TO-15 (1) 95-63-6 120.19 0.2 0.98
1,3,5-Trimethylbenzene TO-15 (1) 108-67-8 120.19 0.2 0.98
2,2,4-Trimethylpentane TO-15 (1) 540-84-1 132.38 0.2 0.93
Vinyl chloride TO-15 (1) 75-01-4 62.50 0.04 0.25
Xylenes (m&p) TO-15 (1) 1330-20-7 106.17 0.5 2.2
Xylenes (o) TO-15 (1) 95-47-6 106.17 0.2 0.87
Xylenes (total)*** TO-15 (1) _ _ 0.2 0.87
1,4-Dioxane TO-15 (1) 123-91-1 88.11 5 18
Isopropyl Alcohol TO-15 (1) 67-63-0 60.10 5 12
Methyl Butyl Ketone TO-15 (1) 591-78-6 100.20 0.5 2
Methyl methacrylate TO-15 (1) 80-62-6 100.12 0.5 2
Naphthalene TO-15 (1) 91-20-3 126.18 0.5 2.6
Tetrahydrofuran TO-15 (1) 109-99-9 72.10 5 15
Notes:
QL indicates quantitation limit.
Target list resource - Project Target list
μg/m3 indicates microgram per cubic meter.

ppbv indicates parts per billion by volume.

QLs will be provided by the laboratory selected.

Method reference: 

Regulatory criteria and notes:
NYSDOH Sub-slab and Indoor Air matrix from "Guidance for Evaluating Vapor Intrusion in the State of New York," NYSDOH, October 2006, Current as of October 2011.

NA- action limits are not available.

Table 2-1B  LABORATORY DETECTION LIMITS FOR VOCS IN SOIL VAPOR

* indicates Indicates that the laboratory will report the results to the QL level only.
** indicates the concentrations of each isomer are added if multiple isomers are present and the results compared to the total screening level.

1. United States Environmental Protection Agency (USEPA).  1999.  Compendium Method TO-15: Determination of Volatile Organic Compounds(VOCs)  in Air Collected 
in Specially-Prepared Canisters and Analyzed by Gas Chromatography/Mass Spectrometry (GC/MS).  Cincinnati, Ohio.  



5 0.653 170 10.51

5 0.58 170 15.42

5 0.32 170 170.00

5 0.48 170 36.81

5 0.61 170 11.14

5 0.51 170 8.85

5 0.5 170 45.60

10 2.22 330 59.06

5 0.447 170 26.13

5 0.4 170 41.30

5 0.46 170 11.33

5 0.53 170 8.59

5 0.6 170 2.04

5 0.4 170 5.19

10 0.42 330 54.15

5 0.48 170 7.72

5 0.4 170 148.00

10 0.36 330 9.40

10 0.48 330 38.81

10 2.2 330 58.29

5 0.45 170 53.71

5 0.45 170 6.94

5 0.59 170 49.55

5 0.35 170 3.60

10 0.25 330 18.86

10 1.52 330 40.92

5 0.41 170 1.98

5 0.38 170 1.38

5 0.54 170 8.66

10 0.61 330 92.44

5 0.28 170 4.32

5 0.46 170 7.51

5 0.267 170 18.51

5 0.36 170 2.91

5 0.47 170 4.07

5 0.34 170 3.28

5 0.35 170 2.03

5 0.73 170 1.86

20 0.44 330 8.07

5 0.35 170 9.18

5 0.4 170 14.57

5 0.52 170 17.64

5 1.8 170 54.39

5 0.42 170 45.33

5 2.2 170 73.02

5 0.3 170 1.95

5 0.33 170 1.69

5 0.42 170 1.99

10 0.51 170 1.76

10 1.4 NA NA

5 0.22 170 5.10

NA NA NA NA
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5 0.36 170 4.40

5 0.31 170 58.35

5 0.47 170 3.95

5 0.51 170 2.45

5 0.68 170 3.89

5 0.51 170 8.39

5 0.68 170 8.64

5 0.59 170 51.04

5 0.59 170 13.06

5 0.47 170 4.67

5 0.43 170 8.44

5 0.76 170 2.81

5 0.29 170 7.48

5 0.54 170 13.37

5 0.51 170 9.23

10 2.2 330 57.90

5 0.44 170 3.54

5 0.39 170 17.77

25 0.41 330 94.99

5 0.34 170 1.09

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA
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0.5 0.176 250 48.9

0.5 0.176 250 48.9

0.5 0.176 250 48.9

0.5 0.176 250 48.9

0.5 0.176 250 48.9

0.5 0.25 250 117

0.5 0.25 250 117

0.5 0.25 250 117

0.5 0.25 250 117

0.05 0.0116 1.67 0.25

0.05 0.011 1.67 0.17

0.05 0.0092 1.67 0.324

0.05 0.0066 1.67 0.41

0.05 0.0066 1.67 0.3

0.05 0.0248 1.67 0.18

0.05 0.0148 1.67 0.83

0.05 0.011 1.67 0.53

0.05 0.01 1.67 0.22

0.05 0.0098 1.67 0.4

0.05 0.011 1.67 0.21

0.05 0.012 1.67 0.3

0.05 0.0157 1.67 0.311

0.05 0.0138 1.67 0.23

0.05 0.0163 1.67 0.426

0.05 0.012 1.67 0.41

0.05 0.006 1.67 1.206

0.05 0.0085 1.67 0.261

0.05 0.0053 1.67 0.43

0.05 0.0141 1.67 0.23

0.5 0.12 16.7 9.7
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TABLE 3-1A. VOCS QUALITY CONTROL REQUIREMENTS AND CORRECTIVE ACTIONS 
 

 360° Engineering and Project Delivery Solutions 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Applies to: USEPA Methods 8000C/8260B/8260C 
Holding times Samples must be analyzed within holding time. Analyze within 14 days from collection for 

preserved aqueous samples and solids.   
 
Analyze within 7 days from collection for 
unpreserved aqueous. 
 

1. If holding times are exceeded for initial 
or any re-analyses required due to QC 
excursions. 

2. Notify QAO since re-sampling may be 
required.  

3. Document any observations and 
corrective action in the case narrative 
corrective action in the case narrative. 

Solid sample collection Samples must be prepared using USEPA Method 5035. 
The collection and preparation methods for each 
sample will be identified in the case narrative. 

NA NA 

MS Tuning Once every 12 hours prior to initial calibration and 
calibration verifications. 
 
Analytical sequence must be completed within 12 
hours of the GC/MS Instrument Performance Check 
 
 
 
 
 
 
 
  

1. Bromofluorobenzene (BFB) key ions and 
abundance criteria listed in the method 
must be met for all 9 ions and analyses 
must be performed within 12 hours of 
injection of the BFB. 

2. Part of the BFB peak will not be 
background subtracted to meet tune 
criteria. 

3. Documentation of all 
bromofluorobenzene analyses and 
evaluation must be included in the data 
packages. 

1. Tune the mass spectrometer. 
2. Document any observations and 

corrective action in the case narrative.   
3. Samples cannot be analyzed until 

control limit criteria have been met. 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Initial Calibration Prior to sample analysis and when calibration 
verifications criteria are not met.   
 
Initial calibration will contain all target analytes in each 
standard. 
 
Quantitation of analyses will utilize the initial 
calibration results. 
 
Sequence must be completed within 12 hours of the 
GC/MS Instrument Performance Check 

1. Five concentrations bracketing expected 
concentration range for all compounds of 
interest.  One standard must be at or less 
than the QL. 

2. One second-source standard must be 
analyzed immediately following the initial 
calibration at the mid-calibration 
concentration.  This standard must be 
within 30% recovery or within laboratory 
control limits.  

3. It is also recommended that a separate 
standard at the MDL level be analyzed 
after calibration is complete to check 
sensitivity. 

4. Response factor (RF) as listed in Method 
8260B, with remaining RFs factor   0.050 
except for ketones with response factor  
0.010 

5. 8260C- RFs must meet criteria in Method 
Table 4.  The remaining RFs factor   
0.050 except for ketones with response 
factor  0.010 

6. For compound with %RSD >15, 
quantitation must be performed using a 
separate calibration curve and the 
Coefficient of Determination (COD) must 
be  0.990.   

7. 8260C - For compound with %RSD >20, 
quantitation must be performed using a 
separate calibration curve and the COD 
must be  0.990.   

8. If linear regression is used for the 
calibration curve, the low calibration 
standard should be evaluated for 
accuracy using %D of 30% from true 
value.  

9. Relative retention for each target analyte 
in each calibration standard must agree 
within + 0.06 units. 

1. Identify and correct problem. 
2. If criteria are still not met, recalibrate. 
3. Document any observations and 

corrective action in the case narrative. 
4. Samples should not be analyzed until 

calibration control limit criteria are 
met. 

. 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Calibration 
Verification 

Every 12 hours, following BFB.   
 
The calibration verification will contain all target 
analytes in each standard at a concentration that is 
representative of the midpoint of the initial calibration. 

1. Within percent drift or percent difference 
(%D) of   20 for target analytes.  RF 
requirements are the same as listed in 
the initial calibration. 

2. The internal standards areas and 
retention times must meet the method 
criteria. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate. 
3. Document any observations and 

corrective action in the case narrative; 
samples should not be analyzed until 
calibration control limit criteria are 
met. 

Preparation Blank Analysis Every 12 hours, following calibration verification 1. Methylene chloride less than 3 times QL, 
2-butanone and acetone less than 5 times 
QL.  Remaining analytes less than QL. 

2. QLs and MDLs will be provided along with 
the preparation blank results. 

1. Reanalyze blank. 
2. If limits are still exceeded, clean 

instrument, recalibrate analytical 
system, and reanalyze all samples if 
detected for same compounds as in 
blank. 

3. Document any observations and 
corrective action in the case narrative - 
samples cannot be analyzed until blank 
criteria have been met. 

Field/Equipment Blank 
Analysis 

Field collected  - One per sampling event, or one per 20 
samples or one per matrix (for less than 20 samples) 
 

Methylene chloride less than 3 times QL, 2-
butanone and acetone less than 5 times QL.  
Remaining analytes less than QL. 
QLs and MDLs will be provided along with the 
preparation blank results. 

1. Investigate problem. 
2. Document any observations and in the 

case narrative. 

Trip Blank Field provided – One for each cooler containing VOC 
samples. 

Methylene chloride less than 3 times QL, 2-
butanone and acetone less than 5 times QL.  
Remaining analytes less than QL. 
QLs and MDLs will be provided along with the 
preparation blank results. 

1. Investigate problem. 
2. Document any observations and in the 

case narrative. 

Laboratory Control Sample 
Analysis 

Each analytical batch (every 12 hours). 
 
Prepared independently from calibration standards. 
 
Spike must contain all target analytes and should be at 
a concentration, which is in the lower 1/2 of the 
calibration curve.  
 
 
 

Recovery within laboratory control limits.  For 
compounds without established laboratory 
control limits, 70-130% recovery will be used. 
 
The lowest acceptable control limits for 
recovery will be 10%.  
 
 

1. If recovery failures are above control 
limits and these target analytes are not 
detected in the associated samples, 
corrective action is not required. 

2. If recovery failures are below control 
limits, reanalyze LCS.   

3. If re-analysis fails, stop analysis, locate 
and correct problem, recalibrate 
instrument and reanalyze samples 
since last satisfactory LCS. 

4. Document any observations and 
corrective action in the case narrative. 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Internal Standards All samples and blanks 
(including MS/MSD) 

1. Response -50% - +200% of internal 
standards from continuing calibration of 
the day. 

2. RT must be ± 30 sec. from associated 
calibration verification standard of that 
sequence. 

1. Reanalyze. 
2. If still outside of the limits, report both 

analyses. 
3. Document any observations and 

corrective action in the case narrative. 
 

Surrogate Spike All samples and blanks 
(including MS/MSD)  
 
 
 

Recovery within laboratory control limits.   
 
The lowest acceptable control limits for 
recovery will be 10%. 
 

1. Reanalyze any environmental or QC 
sample with surrogates that exceed 
control limits. 

2. If still outside of the limits, report both 
analyses. 

3. Document any observations and 
corrective action in the case narrative 

Matrix Spike/ 
Matrix Spike Duplicate 
(MS/MSD) Analysis 

Collected one per 20 samples or one per matrix (for less 
than 20 samples) 
 
Samples from the investigation must be used for 
MS/MSD analysis.   
Spike must contain complete list of target analytes. 
 

Recovery and RPD within laboratory control 
limits.   
For compounds without established 
laboratory control limits, 70-130% recovery 
will be used. 
 
The lowest acceptable control limits for 
recovery will be 10%. 

1. Reanalyze if <10%. 
2. If reanalysis is still <10%, report both 

analyses and document in the case 
narrative. 

3. If >10%, document in case narrative; 
no additional corrective action 
required. 

4. Document corrective action in the case 
narrative 

Field Duplicate Analysis Field collected  - One for each 20 samples or one per 
matrix (for less than 20 samples) 
 
Field duplicate will not be identified to the laboratory. 

Validation criteria: 
50% RPD for waters, 100% RPD for solids. 
For sample results that are less than or equal 
to five times the QL, the criterion of plus or 
minus two times the QL will be applied to 
evaluate field duplicates.      

No corrective action required of the 
laboratory since the laboratory will not 
know the identity of the field duplicate 
samples.  If these criteria are not met, 
sample results will be evaluated on a case-
by-case basis. 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Target Analyte Identification As required for identification of target analytes 1. The intensities of the characteristic ions 
of a compound maximize in the same 
scan or within one scan of each other. 
Selection of a peak by a data system 
target compound search routine where 
the search is based on the presence of a 
target chromatographic peak containing 
ions specific for the target compound at a 
compound-specific retention time will be 
accepted as meeting this criterion. 

2. The relative retention time (RRT) of the 
sample component is within ± 0.06 RRT 
units of the RRT of the standard 
component. 

3. The relative intensities of the 
characteristic ions agree within 30% of 
the relative intensities of these ions in the 
reference spectrum. (Example: For an ion 
with an abundance of 50% in the 
reference spectrum, the corresponding 
abundance in a sample spectrum can 
range between 20% and 80%.) 

4. Structural isomers that produce very 
similar mass spectra should be identified 
as individual isomers if they have 
sufficiently different GC retention times 

5. Identification is hampered when sample 
components are not resolved 
chromatographically and produce mass 
spectra containing ions contributed by 
more than one analyte. When gas 
chromatographic peaks obviously 
represent more than one sample 
component (i.e., a broadened peak with 
shoulder(s) or a valley between two or 
more maxima), appropriate selection of 
analyte spectra and background spectra 
is important. 

Not applicable 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Target Analyte Identification As required for identification of target analytes Examination of extracted ion current profiles 
of appropriate ions can aid in the selection of 
spectra, and in qualitative identification of 
compounds. When analytes co-elute (i.e., only 
one chromatographic peak is apparent), the 
identification criteria may be met, but each 
analyte spectrum will contain extraneous ions 
contributed by the co-eluting compound. 

Not applicable 

Target Analyte Quantitation  Apply USEPA Method 8000C for medium level 
extraction technique 

Moisture correction in accordance with USEPA 
Method 8000C will be applied to the complete 
set of solid samples, regardless of the percent 
moisture content.. 

Not applicable 

Tentatively Identified 
Compound 

If required, perform for each sample and blank analysis.  
Non-target compounds will be reported using a Mass 
Spectral Library search. 

Not applicable Not applicable 

Dilutions 1. When target analyte concentration exceeds upper 
limit of calibration curve. 

2. When matrix interference is demonstrated by the 
lab and documented in the case narrative (highly 
viscous samples or a large number of nontarget 
peaks on the chromatogram).   

3. It is recommended that a reagent blank be 
analyzed if an analyte saturates the detector or if 
highly concentrated analytes are detected.  
Otherwise data impacted from carryover cannot 
be used. 

4. Laboratory will note in the data deliverables which 
analytical runs were reported. 

1. The reagent blank will meet the method 
blank criteria. 

1. Reanalyze reagent blank until method 
blank criteria are met. 

2. Document corrective action in the case 
narrative. 

Percent solids For soil samples, the percent solids will be determined 
and sample results will be corrected for percent solids. 

Not applicable Not applicable 

pH Determination Once sample aliquot is taken from the VOC vial, the pH 
of water samples must be determined. 

Record pH and report in the case narrative. 
 

Not applicable 
 

Sample Batching The laboratory will batch project samples together 
along with QC samples specified from the project.  Non-
project information will not be included in the data 
packages.   

Not applicable Not applicable 
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Audit Frequency Control Limits (Criteria for 
8000C/8260B/8260C) Corrective Action 

Laboratory control limits Generated with results for an analyte from a minimum 
of 20 sample analyses.  The average of the sample 
results and the standard deviation are calculated.  The 
internal warning limits are established at 2 times the 
standard deviation and the control limits are 
established at 3 times the standard deviation.  The 
control limits are updated annually. 

Not applicable Not applicable 

Deliverables 1. Full deliverables must be provided to document 
each audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data 
package using samples from the project.   

3. Any laboratory abbreviations or notations 
presented in the raw data or summary information 
will be explained or referenced in the case 
narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures and any observations of 

bubbles in sample containers will be provided in 
the data packages. 

7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional deliverables 
for validation purposes. 

Method and QAPP 
requirements 

The laboratory will perform the method as presented in 
this QAPP and will adhere to the QAPP requirements 
presented herein.  Otherwise the laboratory will 
specifically note any procedures that differ from the 
method or the QAPP in the data package case 
narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the 
laboratory.  Excursions from QA/QC criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages. 
Source:  O’Brien & Gere  
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Audit Frequency Control Limits Corrective Action 
Applies to USEPA Method TO-15 
Holding Times Samples must be analyzed within holding time. 

 
Used and un-used canisters must be returned to the 
laboratory within 15 days of shipment of the canisters to the 
sampling location. 

Analyze within 30 days of sample collection.  
 
Preservation of sample containers is not required. 

If holding times are exceeded for initial or re-
analyses required, notify QAO since re-sampling 
may be required.  
 
Document communications, any observations 
and corrective action in the case narrative 

SUMMA®  Canister Preparation 1. Canisters are equipped with a laboratory preset regulator, pressure gauge, critical orifice, stainless steel frit dust filter over the orifice, and specially prepared interior 
surfaces.  

2. The flow controller (regulator) is preset at the laboratory for sample collection periods and the collection period is identified for each canister.  
3. Canisters are shipped to the site at sub-atmospheric pressure approximating negative 30 inches of mercury.  
4. The laboratory evacuates the canister to approximately – 30 inches of Hg prior to shipping. 

Sample collection using SUMMA®  
canisters 

1. Samples will be collected for sample duration of 8 hours. 
2. The backpressure is primarily a factor of the length of the tubing from the sampling point to the canister, the interior diameter of the tubing, the 

construction of the sampling probe, and the soil type.  
3. If the backpressure constraint is greater than the vacuum in the canister, sample collection will not occur.  
4. When possible, the system backpressure should be evaluated prior to sampling. 5. The method by which the ambient pressure and temperature will be obtained must be either weather station or portable instrument for exterior 

samples. 
SUMMA® Canister Leak Test 
Evaluation 
Prior to Collection 

All canisters are leak tested prior to each sampling. Canister 
pressure must be recorded by lab prior to shipment to the 
client (approximately -30 inches of mercury), and by field after 
sample collection. The pressure must be recorded by lab upon 
receipt. 

The difference between the initial canister pressure 
recorded at the laboratory and the subsequent 
pressure reading prior to sample collection at the 
field location must not be greater than 10 in Hg.  
 

1. If canister pressure is exceeded notify QAO 
since re-sampling may be required. 

2. Document communications, any 
observations and corrective action in the 
case narrative. 

SUMMA®  Canister Leak Test 
Evaluation 
After Collection  

Canister pressure should be recorded by the field after sample 
collection, and by the lab upon receipt at the lab. 

The difference between the pressure recorded in the 
field after sample collection and the pressure 
recorded by the lab upon sample receipt must not 
be greater than 10 in Hg.  
 
If pressure difference is exceeded, documentation 
instructing the lab to analyze the sample must be 
provided.  

1. If canister pressure is exceeded notify QAO 
since re-sampling may be required.  

2. Document communications, any 
observations and corrective action in the 
case narrative. 

SUMMA®  Canister Filling  The canisters must be filled to a minimum of -15 in Hg, 
but should be filled to between -5 in Hg and -2 in Hg 
when collection of sample is completed. 

Canisters used for sample collection should be filled 
properly.  

1. If canister filling requirement is exceeded 
notify QAO since re-sampling may be 
required.  

2. Document communications, any 
observations and corrective action in the 
case narrative. 

SUMMA®  Canister Cleaning Canisters must be clean and free of any contaminants before 
sample collection. 
Canisters will be batch certified. It is recommended that 
canisters are individually certified for low level samples (<0.5 
ug/m3). 
The same laboratory that certifies the canisters as clean must 
analyze the sample canisters. 
 Certification should be provided in the data package. The 
laboratory must document which canisters are associated with 
each batch certification. 

Canisters are cleaned using either humid zero 
nitrogen cleaning procedures as described in USEPA 
Method TO-15 or the canisters are heated in an 
isothermal oven or by use of heating bands. 
Batch certified: 1 of the canisters per batch of 12 
(8.3%)are analyzed by TO-15.  
Clean canisters do not contain analytes above or 
equal to the quantitation limit (QL).  
 Any canister that has not tested clean will not be 
used.  

1. If canister cleaning requirement is 
exceeded notify QAO since re-sampling 
may be required.  

2. Document communications, any 
observations and corrective action in the 
case narrative. 
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Audit Frequency Control Limits Corrective Action 
GC/MS tuning Once every 24 hours prior to initial calibration and calibration 

verification. 
1. Tune key ions and abundance criteria listed in 

USEPA Method TO-15 must be met for all ions 
and analyses must be performed within 24 
hours of injection of the tune.  

2. Part of the tune peak will not be background 
subtracted to meet tune criteria.  

3. Documentation of all tune analyses and 
evaluations must be included in the data 
packages. 

1. Tune the mass spectrometer. 
2. Document communications, any 

observations and corrective action in the 
case narrative - samples must not be 
analyzed until control limit criteria have 
been met. 

Analytical Sequence Analytical sequence is defined as analyses performed within a 
24-hour period. 

Not applicable Not applicable 

Initial Calibration 
(IC) 

Prior to sample analysis and when calibration verification 
criteria are not met. Initial calibration will contain all target 
analytes in each standard. 
 

1. Minimally five concentrations of standards 
bracketing the expected concentration range 
for all compounds of interest. One standard 
must be at or below the QL. 

2. The %RSD must be less than or equal to 30 for 
all target analytes or calibration coefficient of 
greater than 0.990 for calibration curves 

3. Minimum relative response factor (RRF) of  
0.05.  

4. If used, tracer gas must be included in 
calibration. 

5. Quantitation of analyses will utilize the initial 
calibration results. 

1. Identify and correct problem. 
2. Recalibrate instrument. Samples must not 

be analyzed until initial calibration criteria 
are met. 

Calibration 
Verification 
(CCV) 

Every 24 hours, following tune.  
 
Calibration verification will contain all target analytes in each 
standard at a concentration that is representative of the 
midpoint of the initial calibration. 

1. The percent difference must be less than or 
equal to 30 for all target analytes 

2. Minimum RRF of  0.05. 
 

1. Reanalyze. 
2.  f criteria are still not met, identify and 

correct problem and recalibrate. Samples 
must not be analyzed until continuing 
calibration criteria are met. 

Method Blank Analysis Prepared with each analytical sequence of 24-hour period.  
 
The method blank is an unused, certified canister that has not 
left the laboratory. The blank canister is pressurized with 
humidified, ultra-pure zero air and carried through the same 
analytical procedure as a field sample. The injected aliquot of 
the blank must contain the same amount of internal standards 
that are added to each sample. 

1. The laboratory method blank must be analyzed 
after the calibration standard and before any 
samples are analyzed. 

2. The blank can not contain any target analyte at 
a concentration greater than the QL or analytes 
with elution characteristics and mass spectral 
features that would interfere with 
identification and measurement of a method 
analyte. 

1. Reanalyze blank. 
2. If limits are still exceeded, investigate and 

correct problem. Otherwise, flag data 
indicating blank contamination was 
detected. 

3. Document communications, any 
observations and corrective action in the 
case narrative. 

Field/ Equipment Blank Analysis 
(when requested) 

Laboratory-supplied clean SUMMA canister for each batch of 
canisters. 
 
Collected one per sampling day and/or one after every 20 
samples, if required. 
 
Canister blank may not be required for a project. 

The blank can not contain any target analyte at a 
concentration greater than the QL or analytes with 
elution characteristics and mass spectral features 
that would interfere with identification and 
measurement of a method analyte. 

1. Investigate problem. 
2. Document communications, any 

observations and corrective action in the 
case narrative. 
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Audit Frequency Control Limits Corrective Action 
Internal Standards Samples, blanks, LCSs must be spiked with method specified 

internal standards. 
 
Add sufficient internal standard equivalent to 10 ppbv in the 
sample. 
 
 

1. The area response for each internal standard 
must be within ±40 percent of the mean area 
response of the internal standard in the most 
recent valid calibration verification. 

2.  The retention time for each of the internal 
standards in the blanks must be within ±0.33 
minutes between the analysis and the most 
recent valid calibration verification. 

1. Reanalyze. 
2. If recovery is still outside criteria, report 

both analyses. 
3. Document communications, any 

observations and corrective action in the 
case narrative. 

Laboratory Control Sample (LCS) 
/Laboratory Control Sample 
Duplicate (LCSD) 

Every 20 samples, one per analysis sequence.  
 
LCS will contain all target analytes in each calibration standard, 
using a second source, at a concentration that is near a 
midpoint calibration standard.  
 
LCSD should also be analyzed for precision if laboratory 
duplicate analyses are not performed. 

Recovery within laboratory control limits. For 
compounds without established laboratory control 
limits, 70-130% recovery will be used. 
 
The lowest acceptable control limits for recovery will 
be 10%.  
 

If recovery failures are above control limits and 
these compounds are not detected in the 
associated samples above the MDL or QL, 
corrective action is not required. 
 
If recovery failures are below control limits, 
reanalyze LCS. 
 
If reanalysis fails, stop analysis, locate and 
correct problem, recalibrate instrument and 
reanalyze samples since last satisfactory LCS. 
 
Document communications, any observations 
and corrective action in the case narrative 

Field Duplicate Analysis One per 20 samples. Within 25 relative percent difference (RPD) for soil 
vapor samples. 
For sample results that are less than or equal to five 
times the QL, the criterion of plus or minus two 
times the QL will be applied to evaluate field 
duplicates.  

No corrective action required of the laboratory 
since the laboratory will not know the identity of 
the field duplicate samples. If these criteria are 
not met, sample results will be evaluated on a 
case-by-case basis. 

Sample Batching The laboratory will batch project samples together along with 
QC samples specified from the project.  
 
Non-project information will not be included in the data 
packages.  

Not applicable Not applicable 

Sample Analysis All SUMMA Canister samples should be at temperature 
equilibrium in the laboratory. 

Not applicable Not applicable 

Sample Dilution Automatic dilution of samples is permitted to obtain an 
aliquot of sample from the canister. 
 
Samples must be diluted and re-analyzed when concentrations 
exceed the highest calibration standard. 

Makeup air should only be humidified ultra pure air. 
Air source must be same as that used for method 
blank preparation. 
 
Dilution will keep the concentration in the upper half 
of the initial calibration range. 

Not applicable 

Laboratory control limits Generated with results for an analyte from a minimum of 20 
sample analyses. The average of the sample results and the 
standard deviation are calculated. The internal warning limits 
are established at 2 times the standard deviation and the 
control limits are established at 3 times the standard 
deviation. The control limits are updated annually. 

Not applicable Not applicable 
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Audit Frequency Control Limits Corrective Action 
Deliverables Full data deliverables must be provided to document each 

audit item for easy reference and inspection. 
An example calculation will be provided for each type of 
analysis, for each type of matrix in the data package using 
samples from the project.  
Any laboratory abbreviations or notations presented in the 
raw data or summary information will be explained or 
referenced in the case narrative. 
Final spiking concentrations will be presented in summary 
form. 
Run logs will be provided in the data packages. 
Canister pressures prior to shipment and upon receipt, 
canister certification documentation and leak check evaluation 
documentation must be included in the data package.  

Not applicable Provide missing or additional deliverables for 
validation purposes. 

Method requirements The laboratory will perform the method as presented in this 
table and will adhere to the requirements presented herein. 
Otherwise the laboratory will specifically note any procedures 
that differ from the method or the table in the data package 
case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in this table and the analytical methods that are currently used by the 
laboratory. Excursions from QAPP criteria will be qualified based on guidance provided in this table. 
Communications with O’Brien & Gere will be documented and referenced in the data packages. 
Source: O’Brien & Gere  



 

 
 

         
O’Brien & Gere                Page 1 of 5             November 2012 

 

 

 
 
 
 

 
 
 
 
 

 
 
 



 

 
 

         
O’Brien & Gere                Page 2 of 5             November 2012 

 

 

 

 



 

 
 

         
O’Brien & Gere                Page 3 of 5             November 2012 



 

 
 

         
O’Brien & Gere                Page 4 of 5             November 2012 



 

 
 

         
O’Brien & Gere                Page 5 of 5             November 2012 



TABLE 3-2. SVOCS QUALITY CONTROL REQUIREMENTS AND CORRECTIVE ACTIONS 
 

 360° Engineering and Project Delivery Solutions 

I:\Bms.2874\47694.Syracuse-Bcp\Docs\Reports\RIWP\Sept_2012_RIWP\QAPP\QAPP_Table_3-2.Doc 
1 of 8 

Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Applies to: USEPA Methods 8000C/8270C/8270D 
Holding Times Samples must be extracted and analyzed within holding 

time. 
Extract within 7 days from collection for 
aqueous samples; 14 days for soil samples. 
  
Analyze extracts within 40 days of extraction. 

If holding times are exceeded for initial or 
any re-analyses required due to QC 
excursions, notify the QAO since re-
sampling may be required. 

MS Tuning Once every 12 hours prior to initial calibration and 
calibration verification.  
Must contain 50ng/uL of 4,4-DDT, pentachlorophenol, 
and benzidine. 

1. DFTPP key ions and abundance criteria 
listed in the method must be met for all 
13 ions and analyses must be performed 
within 12 hours of injection of the DFTPP. 

2. Part of the DFTPP peak will not be 
background subtracted to meet tune 
criteria. 

3. Documentation of all DFTPP analyses and 
evaluations must be included in the data 
packages. 

4. Degradation of 4,4-DDT <20%. Peak 
tailing must not be evident. 

1. Tune the mass spectrometer. 
2. Document any observations and 

corrective action in the case narrative - 
samples cannot be analyzed until 
control limit criteria have been met. 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Initial Calibration Prior to sample analysis and when calibration 
verification criteria are not met.    Initial calibration will 
contain all target analytes in each standard. 
 
Quantitation of analyses will utilize the initial 
calibration results. 
 

1. Five concentrations bracketing expected 
concentration range for all compounds of 
interest with one standard at or less than 
the QL 

2. One second-source standard should be 
analyzed immediately following the initial 
calibration at the mid-calibration 
concentration.  This standard must be 
within 30% recovery or within laboratory 
control limits. 

3. It is also recommended that a separate 
standard at the MDL level be analyzed 
after calibration is complete to check 
sensitivity. 

4. Response factors (RFs) must be >0.050.   
5. 8270D- RFs must meet criteria listed in 

Method 8270D; remaining RFs must be 
0.05 with RF of 0.01 for n-nitroso-di-n-
propylamine and 2,4-dimethylphenol. 

6. For compounds with %RSD >15, 
quantification must be performed using a 
separate calibration curve and the COD 
must be  0.990.  

7. 8270D - For compounds with %RSD >20, 
quantification must be performed using a 
separate calibration curve and the COD 
must be  0.990. If linear regression is 
used for the calibration curve, the low 
level initial calibration standard should be 
evaluated for accuracy using criteria of 
%D < 30% from the true value. 

8. Relative retention for each target analyte 
in each calibration standard must agree 
within + 0.06 units. 

1. Identify and correct problem. 
2. If criteria are still not met, recalibrate. 
3. Document any observations and 

corrective action in the case narrative - 
samples should not be analyzed until 
calibration control limit criteria are 
met. 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Calibration 
Verification 

Every 12 hours, following DFTPP.  Calibration 
verification will contain all target analytes in each 
standard at a concentration that is representative of 
the midpoint of the initial calibration. 

1. Within method specified criteria, percent 
drift or percent difference (%D)  20 for 
target analytes. Response factor 
requirements as listed in initial 
calibration. 

2. 8270D- %D  20 for target analytes.  
3. The internal standards areas and 

retention times must meet the method 
criteria. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate. 
3. Document any observations and 

corrective action in the case narrative - 
samples should not be analyzed until 
calibration control limit criteria are 
met. 

Preparation Blank Analysis Prepared with each extraction batch of no more than 
20 analytical samples. 
 

1. Common laboratory contaminants 
(phthalate) less than 5 x QL. Remaining 
analytes less than QL. 

2. QLs and MDLS will be provided along with 
the preparation blank results. 

1. Reanalyze blank. 
2. If limits are still exceeded, clean 

instrument, recalibrate analytical 
system and re-extract and reanalyze all 
samples if detected for same 
compounds as in the blank. 

3. Document any observations and 
corrective action in the case narrative - 
samples should not  be analyzed until 
blank criteria have been met. 

Field/ 
Equipment Blank Analysis 

Collected one per sampling event, or one per 20 
samples or one per matrix (for less than 20 samples) 

1. Common laboratory contaminants 
(phthalate) less than 5 x QL. Remaining 
analytes less than QL. 

2. QLs and MDLS will be provided along with 
the blank results. 

1. Investigate problem. 
2. Document any observations and 

corrective actions in the case narrative. 

Laboratory Control Sample 
Analysis 

Prepared with each extraction batch, of no more than 
20 analytical samples. 
Prepared independently from calibration standards. 
Spike must contain all target compounds and should be 
at a concentration that is approximately in the lower 
1/2 of the calibration curve.  

Recovery within laboratory control limits.    
For compounds without established 
laboratory control limits, 70 to 130% recovery 
will be used. 
The lowest acceptable control limits for 
recovery will be 10%. 
 

1. If recovery failures are above control 
limits and these compounds are not 
detected in the associated samples, no 
corrective action is required. 

2. If recovery failures are below the 
control limits, reanalyze LCS. 

3. If re-analysis fails, stop analysis, locate 
and correct problem, recalibrate 
instrument and reanalyze samples 
since last satisfactory LCS. 

4. Document any observations and 
corrective action in the case narrative. 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Internal Standards All samples and blanks 
(including MS/MSD). 

Response -50% - +200% of the internal 
standards from the continuing cal of the day. 
RT must be ± 30 sec. from calibration 
verification of that sequence. 

1. Reanalyze. 
2. If recovery is still outside criteria, 

report both analyses. 
3. Document any observations and 

corrective action in the case narrative. 
Surrogate Spike All samples and blanks 

(including MS/MSD). 
Recovery within laboratory control limits. 
 
The lowest acceptable control limits for 
recovery will be 10%. 

1. Reanalyze if more than 1 AE or 1 BN 
fails, or if any one surrogate recovery is 
< 10%. 

2. If recovery meets criteria, report both 
analyses. 

3. If re-analysis recovery fails and if the 
recovery is  <10%,  re-extract sample if 
within holding time and re-analyze. 

4. If re-analysis recovery fails and if the 
recovery is  >10%, report both 
analyses. 

5. Document any observations and 
corrective action in the case narrative. 

Matrix Spike/ 
Matrix Spike Dup. (MS/MSD) 
Analysis 

Collected one per 20 samples or one per matrix (for less 
than 20 samples) 
Samples from the investigation must be used for 
MS/MSD analysis.   
Spike must contain complete list of target analytes. 

Recovery and RPD within laboratory control 
limits. 
For compounds without established 
laboratory control limits, 70-130% recovery 
will be used. 
The lowest acceptable control limits for 
recovery will be 10%. 

1. Reanalyze if <10%. 
2. If reanalysis is < 10%, report both 

analyses and document in the case 
narrative. 

3. If reanalysis is >10%,  document in the 
case narrative.  

4. Document any observations and 
corrective action in the case narrative. 

Field Duplicate  Analysis Field collected  - One for every  20 samples or one per 
matrix (for less than 20 samples) 
Field duplicate will not be identified to the laboratory. 

Validation criteria: 
50% RPD for waters, 100% RPD for solids. 
For sample results that are less than or equal 
to five times the QL, the criterion of plus or 
minus two times the QL will be applied to 
evaluate field duplicates.     

No corrective action required of the 
laboratory since the laboratory will not 
know the identity of the field duplicate 
samples.  If these criteria are not met, 
sample results will be evaluated on a case-
by-case basis. 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Target Analyte Identification As required for identification of target analytes 1. The intensities of the characteristic ions 
of a compound maximize in the same 
scan or within one scan of each other. 
Selection of a peak by a data system 
target compound search routine where 
the search is based on the presence of a 
target chromatographic peak containing 
ions specific for the target compound at a 
compound-specific retention time will be 
accepted as meeting this criterion. 

2. The relative retention time (RRT) of the 
sample component is within ± 0.06 RRT 
units of the RRT of the standard 
component. 

3. The relative intensities of the 
characteristic ions agree within 30% of 
the relative intensities of these ions in the 
reference spectrum. (Example: For an ion 
with an abundance of 50% in the 
reference spectrum, the corresponding 
abundance in a sample spectrum can 
range between 20% and 80%.) 

4. Structural isomers that produce very 
similar mass spectra should be identified 
as individual isomers if they have 
sufficiently different GC retention times. 
 

Not applicable 



TABLE 3-2. SVOCS QUALITY CONTROL REQUIREMENTS AND CORRECTIVE ACTIONS 
 

 360° Engineering and Project Delivery Solutions 

I:\Bms.2874\47694.Syracuse-Bcp\Docs\Reports\RIWP\Sept_2012_RIWP\QAPP\QAPP_Table_3-2.Doc 
6 of 8 

Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

  5. Identification is hampered when 
sample components are not 
resolved chromatographically and 
produce mass spectra containing 
ions contributed by more than one 
analyte. When gas chromatographic 
peaks obviously represent more 
than one sample component (i.e., a 
broadened peak with shoulder(s) or 
a valley between two or more 
maxima), appropriate selection of 
analyte spectra and background 
spectra is important. 

6. Examination of extracted ion current 
profiles of appropriate ions can aid 
in the selection of spectra, and in 
qualitative identification of 
compounds. When analytes coelute 
(i.e., only one chromatographic peak 
is apparent), the identification 
criteria may be met, but each 
analyte spectrum will contain 
extraneous ions contributed by the 
co-eluting compound. 

 

Cleanup Gel permeation chromatography (GPC) should be 
performed for water should extracts with high 
molecular weight contaminants.  

Calibrate according to method. 
Criteria must be met as listed in method for 
calibration and blank analysis. 

Clean GPC column or replace. 

Tentatively Identified 
Compounds 

If required, prepare for each sample and blank analysis.  
Non-target compounds will be reported using a Mass 
Spectral Library search. 

Not applicable Not applicable 

Sample Batching The laboratory will batch project samples together 
along with QC samples specified from the project.  Non-
project information will not be included in the data 
packages.   

Not applicable Not applicable 

Percent solids For soil/ samples, the percent solids will be determined 
and sample results will be corrected for percent solids. 

Not applicable Not applicable 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Dilutions 1. When target analyte concentration exceed upper 
limit of calibration curve. 

2. When matrix interference demonstrated by lab 
and documented in the case narrative (highly 
viscous samples or a large number of non-target 
peaks on the chromatogram). 

3. Samples should be cleaned up during sample 
preparation/extraction procedure using 
appropriate methods when matrix interference is 
present. 

4. Laboratory will note in the data deliverables which 
analytical runs were reported.  

Not applicable Not applicable 

Laboratory control limits 1. Generated with results for an analyte from a 
minimum of 20 sample analyses.  The average of 
the sample results and the standard deviation are 
calculated.  The internal warning limits are 
established at 2 times the standard deviation and 
the control limits are established at 3 times the 
standard deviation.  The control limits are updated 
annually. 

Not applicable Not applicable 

Deliverables 1. Full deliverables must be provided to document 
each audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data 
package using samples from the project.   

3. Any laboratory abbreviations or notations 
presented in the raw data or summary information 
will be explained or referenced in the case 
narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures will be provided in the data 

packages. 
7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional deliverables 
for validation purposes. 
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Audit Frequency Control Limits (Criteria for 
8000C/8270C/8270D) Corrective Action 

Method and QCD 
requirements 

The laboratory will perform the method as presented in 
this QAPP and will adhere to the QAPP requirements 
presented herein.  Otherwise the laboratory will 
specifically note any procedures that differ from the 
method or the QAPP in the data package case 
narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the 
laboratory.  Excursions from QA/QC criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages. 
Source:  O’Brien & Gere  
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

Applies to: USEPA Method 8000C/8082/8082A 
Holding Times Samples must be extracted and analyzed within holding time. Extract within 7 days from collection for aqueous 

samples and 14 days from collection for solid 
samples.  
Analyze extracts within 40 days of extraction. 

1. If holding times are exceeded for initial or 
any re-analyses required due to QC 
excursions, notify the QAO immediately 
since re-sampling may be required. 

2. Document any observations and corrective 
action in the case narrative. 

Initial Calibration Prior to start up and when criteria are exceeded for continuing 
calibration. 
Calibrations must contain all target analytes. 
Quantitation of analyses will utilize the initial calibration 
results. 

1. Minimally five concentrations for Aroclor 
1016/1260 (one point calibration for the 
remaining Aroclors), one calibration standard 
must be at concentration less than or equal to 
the QL.   

2. Recommended that if results are reported 
below the QL, a separate standard at the MDL 
level analyzed after calibration is complete to 
check sensitivity. 

3. If RSD 20%, the average relative response 
factor (internal calibration) or average 
calibration factor (external calibration) is used 
for quantitation. If RSD >20%, a linear 
regression calibration that does not pass 
through the origin with a correlation 
coefficient (r) 0.990 is used for quantitation; 
or a nonlinear first or second order calibration 
curve with a coefficient of determination 
(COD) of 0.990 is used for quantitation. 

1. Identify and correct problem. 
2. Recalibrate instrument; samples should not 

be analyzed until initial calibration criteria 
are met. 

3. Document any observations and corrective 
action in the case narrative. 

Calibration 
Verification 

Calibration standards must contain Aroclor 1016/1260 at the 
mid-range concentration. 
Calibration verification standards must be analyzed every 20 
samples and must bracket each end of the sample sequence. 
In the case that Aroclors are detected above the MDL 
concentration in the associated samples, the identified Aroclor 
must be analyzed within the same 48 hour period as the 
sample in a valid analytical sequence. 

Calibration verification response (% difference) or 
concentration (% drift)  15%. 
8282A - Calibration verification response %D  20%. 
RT for each target analyte must be within 
established RT windows. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate; reanalyze 
samples back to last compliant calibration 
standard. Samples must be bracketed by 
compliant calibration standards. 

3. Document any observations and corrective 
action in the case narrative. 

Retention Time Windows Retention time windows (absolute retention time) must be 
established in accordance with USEPA Method 8000B/8000C 
or relative retention times must be used if internal standards 
are employed. 

Compounds must be within established retention 
time windows or within laboratory established 
relative retention time criteria for the succeeding 
calibration standards.  
Retention time windows must be provided for each 
calibration verification. Retention times for each 
surrogate analyzed for samples and QC samples 
must be provided on a summary form. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate; reanalyze 
samples back to last compliant calibration 
standard. 

3. Document any observations and corrective 
action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

Method Blank Analysis Method Blank : 1 per 20 samples of similar matrix extracted at 
the same time and undergo same cleanup procedures as 
samples or a separate cleanup blank must be prepared and 
analyzed. 

Compound concentrations must be <QL.  1. Reanalyze. 
2. If limits are still exceeded, re-extract and 

reanalyze method blank and associated 
samples. Samples must not be analyzed 
until method blank criteria are met. 

3. Document any observations and corrective 
action in the case narrative. 

 Blank Analysis Instrument blank: Must be analyzed at the beginning of 12 
hour sequence, following the initial calibration verification 
standard. 

Compound concentrations must be <QL.  1. Reanalyze. 
2. If limits are still exceeded, re-extract and 

reanalyze method blank and associated 
samples. Samples must not be analyzed 
until method blank criteria are met. 

3. Document any observations and corrective 
action in the case narrative. 

Laboratory Control Sample Or 
Matrix Spike Blank Analysis 

1 per 20 samples of similar matrix extracted at the same 
times.  
LCS must be spiked with the Aroclor suspected to be at the 
site at concentrations near the low end of the calibration 
curve. Otherwise, Aroclor 1016/1260 or other Aroclors may be 
used in the LCS analysis. 

Percent recoveries must be within laboratory 
control limits. 
For compounds without established laboratory 
control limits, 70-130% recovery will be used. 
The lowest acceptable control limits for recovery 
will be 10%. 

1. Reanalyze and examine results of other QC 
analyses. 

2. If the percent recovery is above laboratory 
control limits and the affected compound is 
not detected in the associated samples, 
corrective action is not required; document 
in case narrative. 

3. If percent recovery is below laboratory 
control limits or <10%, reanalyze LCS.  

4. If re-analysis fails, locate and correct 
problem, recalibrate instrument and re-
extract and/or re-analyze samples since last 
satisfactory LCS.  

5. Document any observations and corrective 
action in the case narrative. 

MS/MSD Analysis 1 per 20 samples of similar matrix extracted at the same 
times.  
 
MS/MSDs must be spiked with the Aroclor suspected to be at 
the site at concentrations near the low end of the calibration 
curve. Otherwise, Aroclor 1016/1260 or other Aroclors may be 
used. 
 
Samples from the investigation must be used for MS/MSD 
analysis.  

Recovery and RPD within laboratory control limits. 
For compounds without established laboratory 
control limits, 70-130% recovery will be used. 
The lowest acceptable control limits for recovery 
will be 10%. 

1. Reanalyze if <10%. 
2. If reanalysis is still <10%, report both 

analyses and document in the case 
narrative. 

3. If re-analysis is >10%, no additional 
corrective action required. 

4. Document any observations and corrective 
action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

Surrogate Spike Samples, blanks, MS/MSDs, and LCSs must be spiked with 
method specified surrogate compounds on each column used 
in the analysis. 

Recovery within laboratory control limits. 
Corrective action is not required if one of the four 
surrogates (for two columns) has recovery outside 
of control limits if the recovery is >10% and the 
remaining three surrogates are within control limits. 
Surrogate recoveries for each surrogate on each 
column must be provided in a summary form. 
The lowest acceptable control limits for recovery 
will be 10%. 

1. Reanalyze. 
2. If reanalysis recovery fails criteria but is 

>10%, report both analyses and document 
in case narrative report. 

3. If reanalysis recovery is <10%, re-extract 
and reanalyze the sample.  

 
Special Circumstances. 
If matrix interference is present (as documented 
in the case narrative): 
1. Reanalyze sample; may be at a higher 

dilution. 
2. Report both analyses. 
 
Document any observations and corrective action 
in the case narrative. 

Identification Samples, blanks, and QC data. Retention times must be within established 
retention time windows or must meet relative 
retention time criteria. 
Confirmation analysis is required. 
 
Retention time windows must be provided for each 
calibration verification.   

1. Investigate problem; reanalyze calibration 
standards to check for retention time shift. 

2. Document any observations and corrective 
action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

Quantitation Samples, blanks, and QC data. Confirmation analysis is required. 
 
USEPA CLP Form 10 Summary (or equivalent) form, 
providing the percent difference and retention times 
for all detected analytes in samples and QC samples, 
will be provided. 
 
Percent difference must be less than 25%: 
Difference between Primary column concentration 
and the Confirmation column divided by the Primary 
column times 100. 
 
Internal or external standard method may be used. 
Verify concentration is within linear calibration 
range of standards.  
 
Aroclor concentration is determined using response 
factor for each of the characteristic peaks and then 
averaging the five concentrations. 
 
Peak areas from a minimum of three Aroclor peaks 
unique to the target Aroclor will be used to 
quantitate the Aroclor concentration. 
 
Every effort must be made to meet specified QL 
requirements. 
 
Lab must state the technique used for quantitation 
of results for the samples. 

1. If concentration is above linear calibration 
range, dilute sample and reanalyze. Dilution 
should result in concentration in the upper 
calibration range of the instrument. 

2. Document any observations and corrective 
action in the case narrative. 

Field/ 
Equipment Blank Analysis 

Collected one per sampling equipment and after every 20 
samples. 

Compounds concentrations must be <QL. 1. Investigate problem; reanalyze to verify 
laboratory cross contamination is not a 
factor. 

2. Document in the case narrative. 
Field Duplicate Analysis Collected 1 per matrix type; every 20 samples of similar 

matrix. 
Validation criteria: 
50% RPD for waters and 100% RPD for solids. 
For sample results that are less than or equal to five 
times the QL, the criterion of plus or minus two 
times the QL will be applied to evaluate field 
duplicates.    

No corrective action required of the laboratory 
since the laboratory will not know the identity of 
the field duplicate samples. If these criteria are 
not met, sample results will be evaluated on a 
case-by-case basis during the validation process. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

Chromatography Presentation For each standard, sample and QC sample analysis. Copies of chromatograms provided in the data 
package must be large enough to view during 
validation; detail of each peak involved in the 
Aroclor identification, including peak shape and 
associated baseline. In the case that matrix 
interference is detected or manual integration is 
performed, enlarged copies of those manipulations 
will be included in the data package for review. 

1. Provide requested information. 

Cleanup Acid wash clean-up is used for PCB extracts. 
 

Calibrate according to method. 
Criteria must be met as listed in method. 

Not applicable 

Sample Batching The laboratory will batch project samples together along with 
QC samples specified from the project. Non-project 
information will not be included in the data packages.  
 
USEPA Form 8 Summary form, providing the date, time of 
analysis of samples and QC samples, surrogate retention times 
and surrogate retention time window, will be provided. 

Not applicable Not applicable 

Confirmation Analysis  Dual column quantitation and qualitative confirmation will be 
performed.  
The information presented in CLP Form 10 will be provided in 
the data package for evaluation. 

Not Applicable Not Applicable 

Laboratory control limits Generated with results for an analyte from a minimum of 20 
sample analyses. The average of the sample results and the 
standard deviation are calculated. The internal warning limits 
are established at 2 times the standard deviation and the 
control limits are established at 3 times the standard 
deviation. The control limits are updated annually. 

Not applicable Not applicable 

Percent solids For solids samples, the percent solids will be determined and 
sample results will be corrected for percent solids. 

Not applicable Not applicable 

Dilutions 1. When target analyte concentration exceed upper limit of 
calibration curve. 

2. When matrix interference demonstrated by lab and 
documented in the case narrative (highly viscous 
samples or a large number of non-target peaks on the 
chromatogram).. 

3. Samples should be cleaned up during sample 
preparation/extraction procedure using appropriate 
methods when matrix interference is present. 

4. Laboratory will note in the data deliverables which 
analytical runs were reported. 

1. The reagent blank will meet the method blank 
criteria. 

1. Reanalyze reagent blank until method blank 
criteria are met. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns)  
(Criteria for 8000C/8082/ 

8082A) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 

 
Deliverables 

1. Full deliverables must be provided to document each 
audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data package 
using samples from the project.  

3. Any laboratory abbreviations or notations presented in 
the raw data or summary information will be explained 
or referenced in the case narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures will be provided in the data 

packages. 
7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional deliverables for 
validation purposes. 

Method and QCD requirements The laboratory will perform the method as presented in this 
QAPP and will adhere to the QAPP requirements presented 
herein. Otherwise the laboratory will specifically note any 
procedures that differ from the method or the QAPP in the 
data package case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the 
laboratory. Excursions from QA/QC criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages 
Source: O’Brien & Gere  
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
Applies to: USEPA Method 8000C, USEPA Method 8081A/8081B (Organochlorine Pesticides) 
Holding Times Samples must be extracted and analyzed within holding time. Extract within 7 days from collection for aqueous 

samples and 14 days from collection for solid 
samples. 
Analyze extracts within 40 days of extraction. 

1. If holding times are exceeded for initial or 
any re-analyses required due to QC 
excursions, notify the Project Manager 
immediately since re-sampling may be 
required. 

2. Document any observations and corrective 
action in the case narrative. 

Initial Calibration Prior to start up and when criteria are exceeded for continuing 
calibration. 
 
Calibrations must contain all target analytes. 
 
Quantitation of analyses will utilize the initial calibration 
results. 

1. Minimally five concentrations for each single 
component analyte. One calibration standard 
must be at concentration less than or equal to 
the QL.   

2. It is recommended that if results are reported 
below the QL, a separate standard at the MDL 
level analyzed after calibration is complete to 
check sensitivity. 

3. Toxaphene requires a single point calibration. 
If detected in samples, the samples are re-
analyzed behind a five-point calibration for 
each detected analyte. 

4. If RSD 20% the average relative response 
factor (internal calibration) or average 
calibration factor (external calibration) is used 
for quantitation. If RSD >20% a linear 
regression calibration that does not pass 
through the origin with a correlation 
coefficient (r) 0.990 is used for quantitation; 
or a nonlinear first or second order calibration 
curve with a coefficient of determination 
(COD) of 0.990 is used for quantitation. 

5. 8081B- Degradation of 4,4'-DDT/ endrin to 
4,4'-DDE, 4,4'-DDD/ endrin ketone, endrin 
breakdown must be less than 15%. 

1. Identify and correct problem. 
2. Recalibrate instrument; samples should not 

be analyzed until initial calibration criteria 
are met. 

3. Document any observations and corrective 
action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
Calibration 
Verification 

Single component analyte calibration standards must contain 
each target analyte at mid-range concentration. Calibration 
verification standards must be analyzed at the beginning of 12 
hour sequence and every 20 samples (every 10 samples is 
recommended), and at the close of the sequence. 
 
Pesticides- A standard containing 4,4-DDT and endrin must be 
analyzed at the beginning of each 12 hour sequence.  
 
Calibration verification standards must be analyzed every 20 
samples and must bracket each end of the sample sequence. 
In the case that Aroclors are detected above the MDL 
concentration in the associated samples, the identified Aroclor 
must be analyzed within the same 48 hour period as the 
sample in a valid analytical sequence. 

Calibration verification response (% difference) or 
concentration (% drift)  20%. 
 
Pesticides- Degradation for 4,4-DDT and endrin must 
be <15%. 
 
Method 8081B- Degradation of 4,4'-DDT/ endrin to 
4,4'-DDE, 4,4'-DDD/ endrin ketone, endrin 
breakdown must be less than 15%. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate; reanalyze 
samples back to last compliant calibration 
standard. Samples must be bracketed by 
compliant calibration standards. 

3. Document any observations and corrective 
action in the case narrative. 

Retention Time Windows Retention time windows (absolute retention time) must be 
established in accordance with USEPA Method 8000B/8000C 
or relative retention times must be used if internal standards 
are employed. 

Compounds must be within established retention 
time windows or within laboratory established 
relative retention time criteria for the succeeding 
calibration standards.  
 
Retention time windows must be provided for each 
calibration verification. Retention times for each 
surrogate analyzed for samples and QC samples 
must be provided on a summary form. 

1. Reanalyze. 
2. If criteria are still not met, identify and 

correct problem, recalibrate; reanalyze 
samples back to last compliant calibration 
standard. 

3. Document any observations and corrective 
action in the case narrative. 

 Blank Analysis Method Blank : 1 per 20 samples of similar matrix extracted at 
the same time and undergo same cleanup procedures as 
samples or a separate cleanup blank must be prepared and 
analyzed. 
Instrument blank: Must be analyzed at the beginning of 12 
hour sequence, following the initial calibration verification 
standard. 

Compound concentrations must be <QL.  1. Reanalyze. 
2. If limits are still exceeded, re-extract and 

reanalyze method blank and associated 
samples. Samples must not be analyzed 
until method blank criteria are met. 

3. Document any observations and corrective 
action in the case narrative. 

Laboratory Control Sample Or 
Matrix Spike Blank Analysis 

1 per 20 samples of similar matrix extracted at the same 
times.  
 
LCSs must be spiked with each of the single component 
analyte at concentrations near the low end of the calibration 
curve.  
 

Percent recoveries must be within laboratory 
control limits. 
 
For compounds without established laboratory 
control limits, 70-130% recovery will be used. 
 
The lowest acceptable control limits for recovery 
will be 10%. 
 

1. If the percent recovery is above laboratory 
control limits and the affected compound is 
not detected in the associated samples, 
corrective action is not required; document 
in case narrative. 

2. If percent recovery is below laboratory 
control limits or <10%, reanalyze LCS.  

3. If re-analysis fails, locate and correct 
problem, recalibrate instrument and re-
extract and/or re-analyze samples since last 
satisfactory LCS.  

4. Document any observations and corrective 
action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
MS/MSD Analysis 1 per 20 samples of similar matrix extracted at the same 

times.  
 
MS/MSDs must be spiked with each of the single component 
analyte at concentrations near the low end of the calibration 
curve.  
 
Samples from the investigation must be used for MS/MSD 
analysis. If samples were not designated as MS/MSD samples, 
contact QAO upon receipt of samples at the laboratory. 

Recovery and RPD within laboratory control limits. 
 
For compounds without established laboratory 
control limits, 70-130% recovery will be used. 
 
The lowest acceptable control limits for recovery 
will be 10%. 
 

1. Reanalyze if <10%. 
2. If reanalysis is still <10%, report both 

analyses and document in the case 
narrative. 

3. If re-analysis is >10% no additional 
corrective action required. 

4. Document any observations and corrective 
action in the case narrative. 

Surrogate Spike Samples, blanks, MS/MSDs, and LCSs must be spiked with 
method specified surrogate compounds on each column used 
in the analysis. 

Recovery within laboratory control limits. 
 
Corrective action is not required if one of the four 
surrogates (for two columns) has recovery outside 
of control limits if the recovery is >10% and the 
remaining three surrogates are within control limits. 
 
Surrogate recoveries for each surrogate on each 
column must be provided in a summary form. 
 
The lowest acceptable control limits for recovery 
will be 10%. 

1. Reanalyze. 
2. If reanalysis recovery fails criteria but is 

>10%, report both analyses and document 
in case narrative report. 

3. If reanalysis recovery is <10%, re-extract 
and reanalyze the sample.  

 
Special Circumstances. 
If matrix interference is present (as documented 
in the case narrative): 
1. Reanalyze sample; may be at a higher 

dilution. 
2. Report both analyses. 
 
Document any observations and corrective action 
in the case narrative. 

Internal Standards Where applicable: All samples and blanks (including MS/MSD) Response -50% - +50% of internal standards from 
continuing calibration of the day. 
 
RT must be ± 30 sec. from associated calibration 
verification standard of that sequence. 

1. Reanalyze. 
2. If still outside of the limits, report both 

analyses. 
3. Document any observations and corrective 

action in the case narrative. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
Identification Samples, blanks, and QC data. Retention times must be within established 

retention time windows or must meet relative 
retention time criteria. 
 
Duel column confirmation (quantitative and 
qualitative) analysis is required. 
 
Retention time windows must be provided for each 
calibration verification.  
 
USEPA CLP Form 10 Summary form, providing the 
percent difference and retention times for all 
detected analytes in samples and QC samples, will 
be provided. 
 
Percent difference must be less than 25 %D.  
%D calculation: 
Difference between Higher concentration of sample 
and Lower concentration of sample divided by the 
Lower concentration of sample times 100.  

1. Investigate problem; reanalyze calibration 
standards to check for retention time shift. 

2. Document any observations and corrective 
action in the case narrative. 

Quantitation Samples, blanks, and QC data. Confirmation analysis is required. 
 
Internal or external standard method may be used. 
Verify concentration is within linear calibration 
range of standards.  
 
Every effort must be made to meet specified QL 
requirements. 
 
Lab must state the technique used for quantitation 
of results for the samples. 

1. If concentration is above linear calibration 
range, dilute sample and reanalyze. Dilution 
should result in concentration in the upper 
calibration range of the instrument. 

2. Document any observations and corrective 
action in the case narrative. 

Field Blank Analysis Field collected - One per sampling equipment and after every 
20 samples. 

Compounds concentrations must be <QL. 1. Investigate problem; reanalyze to verify 
laboratory cross contamination is not a 
factor. 

2. Document any observations and in the case 
narrative. 

Field Duplicate Analysis Field collected – One for each matrix type, every 20 samples of 
similar matrix. 

Validation criteria: 
50% RPD for waters and 100% RPD for solids. 
For sample results that are less than or equal to five 
times the QL, the criterion of plus or minus two 
times the QL will be applied to evaluate field 
duplicates.   

No corrective action required of the laboratory 
since the laboratory will not know the identity of 
the field duplicate samples. If these criteria are 
not met, sample results will be evaluated on a 
case-by-case basis during the validation process. 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
Chromatography Presentation For each standard, sample and QC sample analysis. Copies of chromatograms provided in the data 

package must be large enough to view during 
validation; detail of each peak involved in the 
Aroclor identification, including peak shape and 
associated baseline. In the case that matrix 
interference is detected or manual integration is 
performed, enlarged copies of those manipulations 
will be included in the data package for review. 

1. Provide requested information. 

Cleanup GPC must be performed for all pesticide solids or water 
extracts with high molecular weight contaminants. 
Sulfur must be performed for all sample extracts 
contaminated with sulfur. 
Florisil cartridge cleanups are mandatory for all pesticide 
extracts.  

Calibrate according to method. 
Criteria must be met as listed in method. 

For GPC, perform column maintenance, 
recalibrate. 
 
For florisil, obtain a new lot of cartridges. 
 

Sample Batching The laboratory will batch project samples together along with 
QC samples specified from the project. Non-project 
information will not be included in the data packages.  
 
USEPA Form 8 Summary form, providing the date, time of 
analysis of samples and QC samples, surrogate retention times 
and surrogate retention time window, will be provided. 

Not applicable Not applicable 

Confirmation Analysis  Dual column quantitation and qualitative confirmation will be 
performed.  
 
The information presented in CLP Form 10 will be provided in 
the data package for evaluation. 

Not Applicable Not Applicable 

Laboratory control limits Generated with results for an analyte from a minimum of 20 
sample analyses. The average of the sample results and the 
standard deviation are calculated. The internal warning limits 
are established at 2 times the standard deviation and the 
control limits are established at 3 times the standard 
deviation. The control limits are updated annually. 

Not applicable Not applicable 

Percent solids For solids samples, the percent solids will be determined and 
sample results will be corrected for percent solids. 

Not applicable Not applicable 
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Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 
(Applies to both primary and 

confirmation columns) 

Corrective Action 
(Applies to both primary and 

confirmation columns) 
Dilutions 1. When target analyte concentration exceed upper limit of 

calibration curve. 
2. When matrix interference demonstrated by lab and 

documented in the case narrative (highly viscous 
samples or a large number of non-target peaks on the 
chromatogram).  

3. Samples should be cleaned up during sample 
preparation/extraction procedure using appropriate 
methods when matrix interference is present. 

4. Laboratory will note in the data deliverables which 
analytical runs were reported. 

1. The reagent blank will meet the method blank 
criteria. 

1. Reanalyze reagent blank until method blank 
criteria are met. 

Deliverables 1. Full deliverables must be provided to document each 
audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data package 
using samples from the project.  

3. Any laboratory abbreviations or notations presented in 
the raw data or summary information will be explained 
or referenced in the case narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures will be provided in the data 

packages. 
7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional deliverables for 
validation purposes. 

Method and QAPP requirements The laboratory will perform the method as presented in this 
QAPP and will adhere to the QAPP requirements presented 
herein. Otherwise the laboratory will specifically note any 
procedures that differ from the method or the QAPP in the 
data package case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the 
laboratory. Excursions from QA/QC criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages. 
 
Source: O’Brien & Gere  
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Audit Frequency 
Control Limits 

(Criteria for 6010C ,6020 ,6020A, 7471B, 
and 9012B) 

Corrective Action 

Applies to: metals by USEPA Methods 6010B/6010C/6020/6020A, mercury by USEPA Methods 7470A/7471A/7471B and total cyanide by USEPA Methods 9012A/9012B/9014 
Holding Times Samples must be digested and analyzed within holding time. Metals: 180 days from collection to analysis. 

Mercury: 28 days from collection to analysis. 
Cyanide: 14 days from collection to analysis. 

1. If holding times are exceeded for initial or 
any reanalysis required due to QC 
excursions, notify the QAO since re-
sampling may be required. 

2. Document any observation or corrective 
action in the case narrative. 

Mass Tuning  A solution containing elements representing mass regions of 
interest (Li, Co, In, and Tl for example) must be analyzed prior 
to sample analysis. 

Mass calibrations must be within 0.1amu from the 
true value. 
The resolution must be <0.9amu full width at 10 
percent peak height. 

1. Adjust the mass calibration until criteria are 
met. 

Initial Calibration Verification and 
Continuous Calibration 
Verification 
(Metals, mercury, cyanide) 
(ICV, CCV) 

A minimum of two-point calibration for ICP consisting of one 
at least one standard and one blank. Is required.  
An appropriate internal standard is required for each analyte. 
Recommended internal standards are 6Li, 45Sc, 74Ge, 89Y, 
103Rh, 115In, 159Tb, 169Ho, and 209Bi. 
Five point calibration for remaining methods, with one 
standard at the QL level. 
Calibrate each time instrument is set up. 
After calibration, Initial calibration verification (ICV) is 
performed.  
The ICV is from a source independent of the calibration 
standards. 
For cyanide, the ICV must be distilled. 
A continuing calibration verification (CCV) is analyzed at the 
beginning of the run, at 10% or every 2 hours. Also verify at 
the end of each run.  
It is also recommended that low level initial calibration 
standard (LLICV) and a low level calibration verification 
(LLCCV) standard be analyzed at the beginning and end of the 
run. 

ICV, CCV - 90% to 110% of expected value for ICP, 
AA, colorimeter, and spectrophotometer. 
ICV for Mercury – 90% to 110% of expected true 
value. 
CCV for Mercury - 80% to 120% of expected true 
value. 
Correlation coefficient for first or second order 
curve must be  0.995. 
For cyanide the ICV and CCV must meet 85 to 115% 
recovery.  
Percent recoveries for LLICV/LLCCV must be within 
70-130%. 

1. Reanalyze. 
2.  If criteria are still not met, identify and  

correct problem, recalibrate. 
3. Document any observation or corrective 

action in the case narrative - samples 
should not be analyzed until calibration 
control limit criteria have been met. 
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Audit Frequency 
Control Limits 

(Criteria for 6010C ,6020 ,6020A, 7471B, 
and 9012B) 

Corrective Action 

Lower Limit of Quantitation 
Check (LLQC) 

1. For ICP, AA, and cyanide, LLQC is a standard at the QL 
concentration analyzed at the beginning of each run for 
all elements at the QL level  

 

The percent recovery of the LLQC must meet the 
control limits of 70-130%. 

1. The LLQC shall be re-analyzed immediately 
for those analytes; if the results of the re-
analysis for those analytes fall within the 
control limits, no further corrective action is 
required. 

2. If the results of the re-analysis for those 
analytes do not fall within the control limits, 
the analysis shall be terminated, the 
problem corrected, the instrument 
recalibrated, the LLQC analyzed, and the 
samples associated with the LLQC re-
analyzed. 

3. Document any observation or corrective 
action in the case narrative. 

Initial and Continuing Calibration 
Blank (ICB/CCB) 
(Metals, mercury, cyanide) 

After ICV, CCV, at beginning and end of run and at a rate of 
10% or every 2 hours during run. 

The absolute value of the ICB and CCB must not 
exceed the QL. 

1. Identify and correct problem. 
2. If criteria are still not met, recalibrate and 

reanalyze affected samples. 
3. Document any observation or corrective 

action in the case narrative- samples cannot 
be analyzed until blank control limit criteria 
have been met. 

Rinse Blank  Rinse blank must be analyzed following every sample and 
standard to flush the instrument.. 

The absolute value of the rinse blank must not 
exceed the QL. 

1. Identify and correct problem. 
2. If criteria are still not met, recalibrate and 

reanalyze affected samples. 
3. Document any observation or corrective 

action in the case narrative - samples 
cannot be analyzed until blank control limit 
criteria have been met. 

Preparation Blank Analysis One for each batch of samples prepared/ digested, or 1 in 20 
samples, whichever is greater. 
PB shall be carried through the complete procedure and 
contain the same acid concentration in the final solution as 
the sample solution used for analysis. 

The absolute value of the method blank must not 
exceed the QL. 

1. Reanalyze blank. 
2. If limits are still exceeded, clean instrument 

and recalibrate analytical system and re-
preparation and reanalyze affected samples 
if detected. 

3. Document any observation or corrective 
action in the case narrative - samples 
cannot be analyzed until blank criteria are 
met. 

Field/Equipment Blank Analysis Field collected - One per sampling event, or one per 20 
samples or one per matrix (for less than 20 samples) 

Less than QL 1. Investigate problem. 
2. Document any observation or in the case 

narrative. 
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Audit Frequency 
Control Limits 

(Criteria for 6010C ,6020 ,6020A, 7471B, 
and 9012B) 

Corrective Action 

Laboratory Control Sample 
Analysis 
 

Every 20 samples or each digestion batch. 
Prepared independently from calibration standards. 

Recovery within 80 to 120%  
 
 

1. Reanalyze LCS and examine results of other 
QC analyses. 

2. If recovery is still outside limits, report both 
runs. 

3. Document corrective action in the case 
narrative. 

Serial Dilution Analysis for ICP 
(Metals)  

Required once per analytical batch when analyte 
concentration is >10 times the instrument detection limit (IDL) 
(or MDL if applicable). 
Samples from the investigation must be used for Serial dilution 
analysis.  

An analysis of a 1:5 dilution of the sample should 
provide a result with 90% to 110% of the original 
determination (for concentrations 10x the lower 
limit of quantitation after dilution  

1. Report results. 
2. Document corrective action in the case 

narrative. 
 

Interference Check Sample 
Analysis for ICP (Metals) 

Beginning and end of each analytical run or twice during every 
8 hours, whichever is more frequent for ICP. 
Solution A consists of the interferents, and Solution AB 
consists of the analytes mixed with the interferents. 

Results for the ICS Solution AB (ICSAB) during the 
analytical runs shall fall within the control limit of ±2 
times the QL of the true value or ±20% of the true 
value, whichever is greater, for the analytes 
included in the ICSAB 

1. Reanalyze. 
2. If limits are still exceeded, adjust 

instrument. 
3. Restart analytical run and reanalyze 

samples analyzed since last satisfactory ICS. 
4. Document any observation or corrective 

action in the case narrative. 
Matrix Spike Analysis 
(Metals, mercury, cyanide) 
 

Collected one per 20 samples or one per matrix (for less than 
20 samples) 
Samples from the investigation must be used for MS/MSD 
analysis.  

Recovery within laboratory control limits or 75-
125%, or in-house laboratory limits. Recovery does 
not apply if sample concentration > 4 X spike 
concentration. 
Spike must contain all analytes. 
The lowest acceptable laboratory control limits for 
recovery will be 10%. 

1. Analyze post-digestion/post-distillation 
spike at two times the QL or two times the 
indigenous level, whichever is greater.  

2. Document any observation or corrective 
action in the case narrative. 

Post-Digestion Spike 
(Recommended for Metals, 
mercury, cyanide) 
 
 

Spike must contain all target elements.  
Performed every 20 samples as necessary. 
 
 

Recovery within 80-120%of true value. 1. Dilute sample and reanalyze. 
2. Recovery of the reanalysis must be 90-110% 

of the original analysis. 
3. If recovery is outside limits, document in 

the case narrative. 
4. Standard additions may be used to 

compensate for matrix effects. 
Internal standard 
 

Monitored for all samples, blanks, standards, and QC samples 
analyzed. 

Internal Standard counts must be within 30% of 
Internal Standard counts of the calibration standard 
for all samples and standards. 

1. If internal standard area is not within 30%, 
review the internal areas of the closest 
calibration blanks for compliance. If the 
calibration blanks meet criteria; dilute the 
sample five fold and reanalyze.  

2.  If the internal standard area of the 
calibration blank is also outside of 30%, stop 
sample analysis and recalibrate. 
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Audit Frequency 
Control Limits 

(Criteria for 6010C ,6020 ,6020A, 7471B, 
and 9012B) 

Corrective Action 

Laboratory Duplicate or Matrix 
Spike Duplicate Analysis 

Collected one per 20 samples or one per matrix (for less than 
20 samples) 
Samples from the investigation must be used for Laboratory 
Duplicate and MSD analysis 

Laboratory control limit or 20% for RPD shall be 
used for original and duplicate sample values 
greater than or equal to five times the QL.  
A control limit of the QL value shall be used if either 
the sample or duplicate value is less than five times 
the CRQL.  

1. Investigate problem and reanalyze. 
2. Document any observation or corrective 

action in the case narrative. 

Field Duplicate Analysis Field collected – One for each matrix; every 20 samples of 
similar matrix. 
The field duplicate identification will not be provided to the 
laboratory. 

Validation criteria: 
50% RPD for waters and 100% RPD for solids. 
For sample results that are less than or equal to five 
times the QL, the criterion of plus or minus two 
times the QL will be applied to evaluate field 
duplicates.   

No corrective action required of the laboratory 
since the laboratory will not know the identity of 
the field duplicate samples. If these criteria are 
not met, sample results will be evaluated on a 
case-by-case basis. 

Percent solids For solid samples, the percent solids will be determined and 
sample results will be corrected for percent solids. 

Not applicable Not applicable 

Laboratory control limits Generated with results for an analyte from a minimum of 20 
sample analyses. The average of the sample results and the 
standard deviation are calculated. The internal warning limits 
are established at 2 times the standard deviation and the 
control limits are established at 3 times the standard 
deviation. The control limits are updated annually.  

Not applicable Not applicable 

IDL Determination for ICP Recommended within 30 days of the start of analysis and 
semiannually. 

Not applicable Not applicable 

MDL Determination  Before any field samples are analyzed, the MDLs shall be 
determined for non-prepared analyses, each digestion 
procedure and instrument used, prior to the start of analyses, 
and annually thereafter. 

Not applicable Not Applicable 

Linear Range Analysis for ICP Every 6 months must be routinely monitored by analysis of 
high concentration standard. 

Results for high point standard must be within 10% 
of true value. 

Not applicable 

Interelement Correction For ICP Within 6 months of the start of analysis and annually. 
Correction factors for Al, Ca, Fe, and Mg must be reported and 
for others if they are applied. 

Not applicable Not applicable 

Sample Batching The laboratory will batch project samples together along with 
QC samples specified from the project. Non-project 
information will not be included in the data packages.  

Not applicable Not applicable 

Dilutions 1. When target analyte concentration exceed upper limit of 
calibration curve. 

2. When matrix interference demonstrated by lab and 
documented in the case narrative.  

3. Laboratory will note in the data deliverables which 
analytical runs were reported. 

Not applicable Not applicable 



TABLE 3-5. METALS, MERCURY AND TOTAL CYANIDE QUALITY CONTROL REQUIREMENTS AND CORRECTIVE ACTIONS 
 

 5 of 5 360° Engineering and Project Delivery Solutions 

I:\Bms.2874\47694.Syracuse-Bcp\Docs\Reports\RIWP\Sept_2012_RIWP\QAPP\QAPP_Table_3-5.Doc 

Audit Frequency 
Control Limits 

(Criteria for 6010C ,6020 ,6020A, 7471B, 
and 9012B) 

Corrective Action 

Deliverables 1. Full deliverables must be provided to document each 
audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data package 
using samples from the project.  

3. Any laboratory abbreviations or notations presented in 
the raw data or summary information will be explained 
or referenced in the case narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures will be provided in the data 

packages. 
7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional deliverables for 
validation purposes. 

Method and QCD requirements The laboratory will perform the method as presented in this 
QAPP and will adhere to the QAPP requirements presented 
herein. Otherwise the laboratory will specifically note any 
procedures that differ from the method or the QAPP in the 
data package case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the 
laboratory. Excursions from QA/QC criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages. 
 
Source: O’Brien & Gere  
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O’Brien & Gere Page 1 of 10 August 2012

TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Holding Times Samples must be digested and 
analyzed within holding time. 

Aqueous samples: Analyze within 24 
hours from collection.  

1. If holding times are exceeded for initial or any re-
analyses required, notify the QAO immediately since 
re-sampling may be required. 

2. Document corrective action in the case narrative. 

Calibration 1.  To compensate for possible 
slight losses of chromium 
during digestion or other 
operations of the analysis, 
treat the chromium 
standards by the same 
procedure as the sample. 
Accordingly, pipet a 
chromium standard solution 
in measured volumes into 
250-mL beakers or conical 
flasks to generate standard 
concentrations ranging from 
0.5 to 5 mg/L Cr(VI) when 
diluted to the appropriate 
volume. 

2.  Develop the color of the 
standards as for the 
samples. 

3.  Transfer a suitable portion 
of each colored solution to a 
1-cm absorption cell and 
measure the absorbance at 
540 nm.  

 

Correlation coefficient for first or 
second order curve must be greater 
than or equal to 0.995. 

1. Identify and correct problem, recalibrate and 
reanalyze affected samples. 

2. Document corrective action – samples cannot be 
analyzed until calibration control limit criteria have 
been met. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Calibration  4.  As reference, use reagent 
water. Correct the 
absorbance readings of the 
standards by subtracting the 
absorbance of a reagent 
blank carried through the 
method. 

5.  Construct a calibration 
curve by plotting corrected 
absorbance values against 
mg/L of Cr(VI). 

   

Correlation coefficient for first or 
second order curve must be greater 
than or equal to 0.995. 

3. Identify and correct problem, recalibrate and 
reanalyze affected samples. 

4. Document corrective action - samples cannot be 
analyzed until calibration control limit criteria have 
been met. 

Calibration 
Verification 

Verify calibration with an 
independently prepared check 
standard every 15 samples. 

80% to 120% of expected true value 1. Identify and correct problem, recalibrate and 
reanalyze affected samples. 

2. Document corrective action - samples cannot be 
analyzed until calibration control limit criteria have 
been met. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Matrix 
Interference 
Verification  

For every sample matrix 
analyzed, verification is 
required to ensure that neither 
a reducing condition nor 
chemical interference is 
affecting color development. 
This must be accomplished by 
analyzing a second 10-mL 
aliquot of the pH-adjusted 
filtrate that has been spiked 
with Cr(VI). The amount of 
spike added should double the 
concentration found in the 
original aliquot. Under no 
circumstances should the 
increase be less than 30 μg 
Cr(VI)/liter. 
 
 
 

To verify the absence of an 
interference, the spike recovery must 
be between 85% and 115%. 

1. If the result of verification indicates a suppressive 
interference, the sample should be diluted and 
reanalyzed. 

2. If the interference persists after sample dilution, 
contact Project QAO.  Project QAO will evaluate if an 
alternative method (Method 7195, Co-precipitation, 
or Method 7197, Chelation/Extraction) should be 
used.  (This decision may require use of an alternate 
laboratory to evaluate the other sample preparation 
methods). 

3. Acidic extracts that yield recoveries of less than 85% 
should be retested to determine if the low spike 
recovery is due to the presence of residual reducing 
agent. This determination shall be performed by first 
making an aliquot of the extract alkaline (pH 8.0-8.5) 
using 1 N sodium hydroxide and then re-spiking and 
analyzing. If a spike recovery of 85-115% is obtained in 
the alkaline aliquot of an acidic extract that initially 
was found to contain less than 5 mg/L Cr(VI), it can be 
concluded that the analytical method has been 
verified. 

Preparation 
Blank Analysis 

One for each batch of samples 
digested. 

A preparation blank must be prepared 
and analyzed with each digestion batch, 
and detected Cr(VI) concentrations 
must be less than the method detection 
limit or one-tenth the regulatory limit 
or action level, whichever is greater. 

1. Identify and correct problem, re-digest the entire 
batch and reanalyze. 

2. Document corrective action - samples cannot be 
analyzed until blank control limit criteria have been 
met. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Field/ 
Equipment 
Blank Analysis 

Collected one per sampling 
equipment and after every 20 
samples. 

Detected Cr(VI) concentrations must be 
less than the method detection limit or 
one-tenth the regulatory limit or action 
level, whichever is greater. 

1. Investigate problem. 
2. Document in case narrative. 

LCS Analysis Every 20 samples. 
Prepared independently from 
calibration standards. 

Recovery must be within the certified 
recovery range or a recovery range of 
80% to 120% (whichever applies) or the 
sample batch must be reanalyzed. 

1. Correct problem. 
2. Reanalyze samples since last satisfactory LCS. 
3. Document corrective action. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Pre-digestion 
MS Analysis 

Samples from the investigation 
must be used for MS/MSD 
analysis.  If samples were not 
designated as MS/MSD 
samples, contact QAO upon 
receipt of samples at the 
laboratory. 
 
Both soluble and insoluble pre-
digestion matrix spikes must be 
analyzed at a frequency of one 
each per batch of < 20 field 
samples. The soluble matrix 
spike sample is spiked with 1.0 
mL of the spiking solution 
(equivalent to 40 mg Cr(VI)/Kg) 
or at twice the sample 
concentration, whichever is 
greater. The insoluble matrix 
spike is prepared by adding 10-
20 mg of PbCrO to a separate 
sample aliquot. It is used to 
evaluate the dissolution during 
the digestion process. Both 
matrix spikes are then carried 
through the digestion process.  

An acceptance range for matrix spike 
recoveries is 75-125%.  

1. If MS recoveries are outside of control limits, contact 
the Project QAO. 

2. The entire batch must be reanalyzed if the LCS 
associated with the batch is outside control limits.  

3. If upon reanalysis, the matrix spike is not within the 
recovery limits, but the LCS is within criteria, consult 
Figures 1 and 2 and in Section 3.1 of the method. 

4. Document corrective action. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Pre-digestion 
MS Analysis 
(Method 
3060A) 

Samples from the investigation 
must be used for MS/MSD 
analysis.  If samples were not 
designated as MS/MSD 
samples, contact QAO upon 
receipt of samples at the 
laboratory. 
 

For Both soluble and insoluble pre-
digestion matrix spikes, if the matrix 
spike recoveries are not within recovery 
limits, but the LCS is within criteria 
information such as that specified on 
Figures 1 and 2 and in Section 3.1 of 
Method 3060A must be evaluated to 
interpret ancillary data in conjunction 
with data on spike recoveries to 
determine data usability. 

See Method 3060A 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Post-digestion 
MS Analysis 

Samples from the investigation 
must be used for MS/MSD 
analysis.  If samples were not 
designated as MS/MSD 
samples, contact QAO upon 
receipt of samples at the 
laboratory. 
 
A post-digestion Cr(VI) matrix 
spike must be analyzed per 
batch. The post-digestion 
matrix spike concentration 
should be equivalent to 40 
mg/kg or twice the sample 
concentration observed in the 
un-spiked aliquot of the test 
sample, whichever is greater. 
Dilute the sample aliquot to a 
minimum extent, if necessary, 
so that the absorbance reading 
for both the un-spiked sample 
aliquot and spiked aliquot are 
within the initial calibration 
curve. 

The post-digestion matrix spike 
recovery is 85-115%. 
 

1. Use the corrective actions/guidance on data use 
specified in Section 8.5 of the method or the Method 
of Standard Additions (MSA) as specified in Section 8.0 
of Method 7000.  

2. If the MSA technique is applied post digestion and no 
spike is observed from the MSA, these results indicate 
that the matrix is incompatible with Cr(VI) and no 
further effort on the part of the laboratory is required. 
These digestates may contain soluble reducing agents 
for Cr(VI), such as fulvic acids. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Laboratory 
Duplicate 
Analysis 

One for each analytical batch. Duplicate samples must have a Relative 
Percent Difference (RPD) of < 20%, if 
both the original and the duplicate are 
> four times the laboratory QL. 
A control limit of ± the laboratory QL is 
used when either the original or the 
duplicate sample is < four times the 
laboratory reporting limit. 

1. Investigate problem and reanalyze. 
2. Report results. 
3. Document corrective action. 

Field Dup. 
Analysis 

Collected 1 per matrix; every 
20 samples of similar matrix 

50% RPD for aqueous samples. 

For sample results that are less than or 
equal to five times the QL, the criterion 
of plus or minus two times the QL will 
be applied to evaluate field duplicates.    

No corrective action required of the laboratory since the 
laboratory will not know the identity of the field duplicate 
samples.  If these criteria are not met, sample results will 
be evaluated on a case-by-case basis during the validation 
process. 

Sample 
Batching 

The laboratory will batch 
project samples together along 
with QC samples specified from 
the project.  Non-project 
information will not be 
included in the data packages.   

Not applicable Not applicable 

Dilutions Dilute samples if they are more 
concentrated than the highest 
standard or if they fall on the 
plateau of a calibration curve. 

Not applicable Not applicable 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Deliverables 1. When requested, full 
deliverables must be 
provided to document 
each audit item for easy 
reference and inspection. 

2.    An example calculation will 
be provided for each 
analysis, for each type of 
matrix in the data package 
using samples from the 
project.   

3.  Any laboratory 
abbreviations or notations 
presented in the raw data or 
summary information will be 
explained or referenced in 
the case narrative. 

4.  Final spiking concentrations 
will be presented in 
summary form. 

Not applicable Provide missing or additional deliverables for validation 
purposes within 5 calendar days of the request. 

 5.  Standard tracing information 
will be provided. 

 6.  Cooler temperatures will be 
provided in the data 
packages 

7.  Run logs will be provided in 
the data packages. 
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TABLE 3-7A.  HEXAVALENT CHROMIUM USING USEPA METHODS 3060A/7196A QUALITY CONTROL REQUIREMENTS AND CORRECTIVE 
ACTIONS 
 

 
Audit 

 
Frequency 

 
Control Limits 

 
Corrective Action 

Method and 
QAPP 
requirements 

The laboratory will perform the 
method as presented in this 
QAPP and will adhere to the 
QAPP requirements presented 
herein.  Otherwise the 
laboratory will specifically note 
any procedures that differ from 
the method or the QAPP in the 
data package case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC 
criteria will be qualified based on guidance provided in this QAPP. 
Communications with the QAO will be documented and included in the data packages. 
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Audit 
 

Frequency 
 

Control Limits 
 

Corrective Action 
Holding Times Samples must be prepared and 

analyzed within holding time. 

For aqueous samples, either in the field 
or soon after sample collection, adjust 
the pH of the sample to 9-9.5 by drop 
wise addition of buffer solution 
periodically checking the pH with the pH 
meter or narrow pH-range pH paper 

Aqueous: Analyze within 24 hours from 
collection. 

Soil: 30 days from collection to extraction. 
Analyze within 7 days of extraction.   

1. If holding times are exceeded for initial or any re-analyses 
required, notify the QAO immediately since re-sampling may be 
required. 

2. Document corrective action in the case narrative. 

Calibration  1. Calibrate using a minimum of a 
calibration blank and three 
calibration standards bracketing the 
anticipated concentration range of the 
samples.  
2. The calibration range must cover no 
more than two orders of magnitude. 
Calibration standards should be 
prepared from the hexavalent stock 
standard by appropriate dilution using 
the dilution water in volumetric flasks. 
3- Construct a calibration curve of 
analyte response (peak height or area) 
versus analyte concentration. The 
coefficient of correlation for the curve 
must be 0.999 or greater.   

Correlation coefficient for first or second order 
curve must be greater than or equal to 0.999 or 
greater. 

1. Identify and correct problem, recalibrate and reanalyze affected 
samples. 

2. Document corrective action - samples cannot be analyzed until 
calibration control limit criteria have been met. 

Calibration 
Verification 

Verify calibration with a check standard 
every 10 samples. 

Recovery must be within a recovery range of 
90% to 110% of the true value or the sample 
batch must be reanalyzed. 

1. Identify and correct problem, recalibrate and reanalyze affected 
samples. 

2. Document corrective action - samples cannot be analyzed until 
calibration control limit criteria have been met. 
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Audit 
 

Frequency 
 

Control Limits 
 

Corrective Action 
Matrix 
Interference 
Verification  

Analyze a pH-adjusted project sample 
spiked with hexavalent chromium so 
that the final concentration is at the low 
to mid-level concentration of the 
calibration curve.   
 
 
 

The spike recovery must be within laboratory 
control limits or between 80% and 120%. 

1. Reanalyze if recovery is <30%. 
2. If reanalysis is still <30%, report both analyses and document in 

the case narrative. 
3. If >30% and LCS criteria are met, document in case narrative; no 

additional corrective action required. 
4. If >30% and LCS criteria are exceeded also, examine other QC data 

for source of problem; i.e. calibration data for instrument 
performance issues. 

5. Document corrective action in the case narrative 
Preparation 
/Method Blank 
Analysis 

One for each batch of samples 
digested/prepared. 

Hexavalent chromium must be less than QL 
concentration. 
 

1. Identify and correct problem, re-prepare the entire batch and 
reanalyze. 

2. Document corrective action - samples cannot be analyzed until 
blank control limit criteria have been met. 

Field/Equipmen
t Blank Analysis 

Field collected - One per sampling 
event, or one per 20 samples or one per 
matrix (for less than 20 samples) 

Hexavalent chromium must be less than QL 
concentration. 

1. Investigate problem. 
2. Document any observation or corrective action in the case 

narrative. 
Laboratory 
Control Sample 
Analysis 

Every 20 samples or one for each 
digestion batch. 
Prepared independently from 
calibration standards. 

Recovery must be within the certified recovery 
range or a recovery range of 80% to 120% 
(whichever applies) or the sample batch must be 
reanalyzed. 

1. Stop analysis. 
2. Correct problem. 
3. Reanalyze samples since last satisfactory LCS. 
4. Document any observation or corrective action in the case 

narrative. 
Laboratory 
Duplicate 
Analysis 

One for each analytical batch. Duplicate samples must have a Relative Percent 
Difference (RPD) of < 20%, if both the original 
and the duplicate are > four times the laboratory 
QL. 
A control limit of ± the QL is used when either 
the original or the duplicate sample is < four 
times the laboratory QL. 

1. Investigate problem and reanalyze. 
2. Report results. 
3. Document any observation or corrective action in the case 

narrative. 

Field Duplicate 
Analysis 

Field collected  - one per 20 samples or 
one per matrix (for less than 20 
samples) 

 
The field duplicate identification will not 
be provided to the laboratory. 

Validation criteria: 
50% RPD for waters and 100% RPD for solids. 
For sample results that are less than or equal to 
five times the QL, the criterion of plus or minus 
two times the QL will be applied to evaluate field 
duplicates.      

No corrective action required of the laboratory since the laboratory will 
not know the identity of the field duplicate samples.  If these criteria 
are not met, sample results will be evaluated on a case-by-case basis 
during the validation process. 
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Audit 
 

Frequency 
 

Control Limits 
 

Corrective Action 
Sample 
Batching 

The laboratory will batch project 
samples together along with QC 
samples specified from the project.  
Non-project information will not be 
included in the data packages.   

Not applicable Not applicable 

Dilutions Dilute samples if they are more 
concentrated than the highest standard 
or if they fall on the plateau of a 
calibration curve. 

Not applicable Not applicable 

Deliverables 1. When requested, full deliverables 
must be provided to document 
each audit item for easy reference 
and inspection. 

2. An example calculation will be 
provided for each analysis, for each 
type of matrix in the data package 
using samples from the project.   

3. Any laboratory abbreviations or 
notations presented in the raw 
data or summary information will 
be explained or referenced in the 
case narrative. 

4. Final spiking concentrations will be 
presented in summary form. 

5. Standard tracing information will 
be provided. 

6. Cooler temperatures will be 
provided in the data packages. 

7. Run logs will be provided in the 
data packages. 

 
Not applicable 

 
Provide missing or additional deliverables for validation purposes. 
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Audit 
 

Frequency 
 

Control Limits 
 

Corrective Action 
Method and 
QAPP 
requirements 

The laboratory will perform the method 
as presented in this QAPP and will 
adhere to the QAPP requirements 
presented herein.  Otherwise the 
laboratory will specifically note any 
procedures that differ from the method 
or the QAPP in the data package case 
narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC criteria will be qualified based on 
guidance provided in this QAPP. 
Communications with the QA Officer will be documented and included in the data packages. 
Source:  O’Brien & Gere  
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 Audit  

 
 Frequency 

 
 Control Limits 

 
 Corrective Action 

 
Holding Times 

 
Samples must be prepared and analyzed 
within holding time. 

 
Nitrite, Nitrate: Analyze 48 hours from 
collection.  
 
Ammonia, Sulfate: Analyze 28 days from 
collection. 
 

 
1. If holding times are exceeded for initial or any re-analyses 
required due to QC excursions, notify the Quality Assurance 
Officer (QAO) since re-sampling may be required. 

Initial Calibration and Calibration 
Verification 
(ICV, CCV) 

Applies to methods utilizing 
calibrations. 

 

 

At a minimum three to five standards 
(depending on method requirements) and a 
blank, prior to sample analysis and when 
calibration verification criteria are not met..  

One standard must be at the QL 
concentration.    

ICV accompanies each initial calibration. 

CCV is analyzed following calibration, after 
every 10 samples and at the end of the 
sequence to bracket sample analyses. 

For total cyanide, the ICV must be distilled. 
 

Linear calibration using response factor with 
RSD less than or equal to 10%.    
If RSD <10% the average calibration factor 
(external calibration) is used for quantitation. 
For compounds with RSD greater than 10% use 
linear calibration that does not pass through 
the origin with least squares regression (r for 
un-weighted least squares regression, 
Coefficient of Determination or r2 must be 
greater than 0.995) or non-linear calibration 
using no more than third order with seven 
standards, (COD or r2 must be greater than 
0.995). 
 
For ICV, CCV - 90% to 110% of expected value.   

1. Reanalyze. 
2. If criteria are still not met, identify and correct problem, 
recalibrate. 
3. Document corrective action in the case narrative - samples 
cannot be analyzed until calibration criteria have been met. 

 
Calibration Blank 
Applies to methods utilizing 
calibrations. 

 
At beginning and end of run and at a rate of 
10% during run. 

 
The absolute value of the target analyte must 
be less than QL. 

 

 
1. Identify and correct problem. 
2. If criteria are still not met, recalibrate. 
3. Document corrective action in the case narrative 

4. Samples cannot be analyzed until blank control limit 
criteria have been met. 

 
Preparation/Method Blank Analysis 

 
1 per batch of samples prepared in the sample 
batch. 

 
Target analytes less than QL. 
 
  

 
1. Reanalyze blank. 
2. If limits are still exceeded, clean instrument and recalibrate 
analytical system and re-preparation and reanalyze affected 
samples if detected. 
3. Document corrective action - samples cannot be analyzed 
until blank criteria are met. 
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 Audit  

 
 Frequency 

 
 Control Limits 

 
 Corrective Action 

 
Laboratory Control Sample Analysis  

 
Every 20 samples or each preparation batch. 
 
Prepared independently from calibration 
standards. 

 

 
Recovery within laboratory control limits or 
80% to 120%. 
 
The lowest acceptable control limits for 
recovery will be 10%.  
 
 
 

 
1. If recovery failures are above control limits and these 
target analytes are not detected in the associated samples, 
no corrective action is required. 
 
2. If recovery failures are below the control limits, reanalyze 
LCS and examine results of other QC analyses. 
 
3. If other QC criteria have not been met, stop analysis, locate 
and correct problem, recalibrate instrument and reanalyze 
samples since last satisfactory LCS. 
 
4. Document corrective action in the case narrative. 

 
Matrix Spike Analysis 

 
Collected per project requirements. 
 

Samples from the investigation must be used 
for MS/MSD analysis.  If samples were not 
designated as MS/MSD samples, contact QAO 
upon receipt of samples at the laboratory. 

 

Recovery within laboratory control limits or 75-
125%.  Recovery does not apply if sample 
concentration > 4 X spike concentration. 
 
Spike must contain all analytes. 

 
The lowest acceptable laboratory control limits 
for recovery will be 10%. 

 
1. Analyze post-digestion/post-distillation spike at two times 
the QL or two times the indigenous level, whichever is greater 
 
2. Document corrective action in the case narrative. 

 
Laboratory Duplicate or Matrix Spike 
Duplicate Analysis 

 
Collected per project requirements. 
 

Samples from the investigation must be used 
for Laboratory Duplicate and MSD analysis.  If 
samples were not designated as QC samples, 
contact QAO upon receipt of samples at the 
laboratory. 

 

 
Laboratory control limit or 20% for RPD shall be 
used for original and duplicate sample values 
greater than or equal to five times the QL.  
 
A control limit of the QL value shall be used if 
either the sample or duplicate value is less than 
five times the QL.  
 

 
1. Investigate problem and reanalyze. 
2. Document corrective action in the case narrative. 

 
Field / Equipment Blank Analysis 

 
Collected per project requirements. 
 

 
Target analytes less than QL. 

 
1. Investigate problem. 
2. Document in the case narrative. 

 
Field Duplicate Analysis 

 
Collected per project requirements. 
 

Validation criteria: 
50% RPD for waters, 100% RPD for solids. 
For sample results that are less than or equal to 
five times the QL, the criterion of plus or minus 
two times the QL will be applied to evaluate 
field duplicates.      

 
No corrective action required of the laboratory since the 
laboratory will not know the identity of the field duplicate 
samples.  If these criteria are not met, sample results will be 
evaluated on a case-by-case basis. 
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 Audit  

 
 Frequency 

 
 Control Limits 

 
 Corrective Action 

 
Dilutions 

 
Dilute and reanalyze samples with 
concentrations that are greater than the linear 
range of the instrument or method technique. 
 

The laboratory will note in the data package 
which analytical runs were used to report the 
sample results. 

 
Not applicable 

 
Not applicable. 

. 

Sample Batching The laboratory will batch project samples 
together along with QC samples specified 
from the project.   
 
Non-project information will not be included 
in the data packages.   

Not applicable Not applicable 

Laboratory control limits Generated with results for an analyte from a 
minimum of 20 sample analyses.  The average 
of the sample results and the standard 
deviation are calculated.  The internal warning 
limits are established at 2 times the standard 
deviation and the control limits are 
established at 3 times the standard deviation.  
The control limits are updated annually.  

Not applicable Not applicable 

 
Deliverables 

 
1. When requested, Full deliverables must be 
provided to document each audit item for 
easy reference and inspection. 
2. An example calculation will be provided for 
each analysis, for each type of matrix in the 
data package using samples from the project.   
3. Any laboratory abbreviations or notations 
presented in the raw data or summary 
information will be explained or referenced in 
the case narrative. 
4. Final spiking concentrations will be 
presented in summary form. 
5. Standard tracing information will be 
provided. 
6. Cooler temperatures will be provided in the 
data packages. 
7. Run logs will be provided in the data 
packages. 

 
Not applicable 

 
Provide missing or additional deliverables for validation 
purposes. 
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 Audit  

 
 Frequency 

 
 Control Limits 

 
 Corrective Action 

Method and QAPP requirements The laboratory will perform the method as 
presented in this QAPP and will adhere to the 
QAPP requirements presented herein.  
Otherwise the laboratory will specifically note 
any procedures that differ from the method or 
the QAPP in the data package case narrative.  

Not applicable  Not applicable 

 
Note 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC criteria will be qualified based on guidance provided in this 
QAPP. 
Communications with O’Brien & Gere will be documented and included in the data packages. 

Source:  O’Brien & Gere 
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