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1.0 Introduction and Description of Remedial Program 

1.1 Introduction 
This document is required as an element of the remedial program at the Former Textron Inc. 
(Textron) Wheatfield Facility (hereinafter referred to as the “site”) under the New York State 
Inactive Hazardous Waste Disposal Site Remedial Program, administered by New York State 
Department of Environmental Conservation (NYSDEC).  The site was remediated in accordance 
with Order on Consent Index No. 932052-01-04, Site No. 932052, which was executed on 
December 16, 2013. 

1.1.1 General 
Textron entered into an Order on Consent in December 2013 with the NYSDEC for their former 
Wheatfield, New York, facility.  This Order required the Remedial Party (Textron, a.k.a. Bell 
Aerospace) to perform corrective action post-closure activities in accordance with the Corrective 
Actions Requirements and Schedule.  A figure showing the site location and boundaries of this 
87-acre site is provided in Figure 1.  The boundaries of the site are more fully described in the 
metes and bounds site description that is part of the deeds for this property. 

This Site Management Plan (SMP) was prepared by CB&I Environmental & Infrastructure, Inc. 
on behalf of Textron in accordance with the requirements in NYSDEC DER-10, Technical 
Guidance for Site Investigation and Remediation, dated May 2010 and the Order on Consent as 
provided by NYSDEC.  This SMP addresses the means for monitoring the Institutional Controls 
(ICs) and Engineering Controls (ECs) that have been employed including the two deed 
restrictions that have been previously recorded for the site (dated December 14, 1992 and 
recorded on December 22, 1992 as liber 2421 and page 275 and liber 2421 and page 282).   A 
Soil Management Plan has been included as Appendix A; this plan will address any soil intrusive 
activities at the site should they be required. 

1.1.2 Purpose  
The site contains residual contamination in the soil and groundwater after completion of the 
remedial action.  An EC (the cap over the former Neutralization Pond) has been incorporated into 
the site remedy to control exposure to residual contamination during the use of the site to ensure 
protection of public health and the environment.  The ICs place restrictions on site use and 
mandate operation, maintenance, monitoring, and reporting measures for all ECs and ICs.  This 
SMP specifies the methods necessary to ensure that all ECs are functioning as intended and ICs 
are being followed.  This plan has been approved by the NYSDEC and compliance with this plan 
is required by the property owner and the property owner’s successors and assigns.  This SMP 
may only be revised with the approval of the NYSDEC. 
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This SMP provides a detailed description of all procedures required to manage remaining 
contamination at the site after completion of the remedial action, including:  

(1) Management of all ECs and ICs 

(2) Media monitoring 

(3) Operation and maintenance of all treatment, collection, containment, or recovery 
systems 

(4) Performance of annual inspections, certification of results, and submittal of Periodic 
Review Reports  

(5) Defining criteria for termination of treatment system operations 

To address these needs, this SMP includes three plans:  

(1) An Engineering and Institutional Control Plan for implementation and management 
of ECs/ICs 

(2) A Monitoring Plan for implementation of site monitoring 

(3) An Operation and Maintenance Plan for implementation of remedial collection, 
containment, treatment, and recovery systems (including, where appropriate, 
preparation of an Operation and Maintenance Manual for complex systems) 

This plan also includes a description of Periodic Review Reports for the submittal of data, 
information, recommendations, and certifications to the NYSDEC.  It is important to note that: 

• This SMP details the site-specific procedures that are required to ensure property 
usage is consistent with the language within the deed restriction.  Failure to properly 
implement the SMP is a violation of the deed restriction, which is grounds for 
revocation of the Certificate of Completion. 

• Failure to comply with this SMP is also a violation of Environmental Conservation 
Law, 6NYCRR Part 375 and the Order on Consent (Index No. 932052-01-04; Site 
No. 932052) for the site, and thereby subject to applicable penalties. 

1.1.3 Revisions 
Revisions to this plan will be proposed in writing to the NYSDEC’s project manager.  The 
NYSDEC will provide a notice of any approved changes to the SMP and append these notices to 
the SMP that is retained in its files. 
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1.2 Site Background 
1.2.1 Site Location and Description 
The site is located in the Town of Wheatfield in Niagara County, New York, and is identified as 
location 146.00-1-10.2 on the Town of Wheatfield, Niagara County Tax Assessment Records.  
The site is bounded by Niagara Falls International Airport to the north and west, U.S. 
Highway 62 (Niagara Falls Boulevard) to the south, and Walmore Road to the east (see 
Figure 1).  

1.2.2 Site History 
Bell Aircraft Corporation began operations at the Wheatfield plant in 1940.  In 1960, Textron 
purchased the defense business assets from Bell Aircraft Corporation and leased the Wheatfield 
plant from Bell Aircraft Corporation.  Textron established Bell Aerospace Textron (BAT) to 
operate the plant and related facilities.  BAT, an aerospace-defense company, conducted research, 
development, and testing as well as manufactured defense-oriented hardware and systems 
including propulsion, lasers, vehicles, and electronics at this facility.  BAT purchased the plant 
property in the early 1970s. 

The facility is located on U.S. Highway 62 near the western boundary of the Town of 
Wheatfield, adjacent to Niagara Falls International Airport.  The facility has nearly 2 million 
square feet of floor space.  Activities at the facility gradually decreased during the 1980s through 
the 1990s.  BAT conveyed the plant property to Textron Realty Operations (TRO) which is 
responsible for the management of environmental activities subject to 6 NYCRR Part 373 
governing hazardous waste management. 

Both Bell Aircraft Corporation and BAT utilized a surface impoundment system (neutralization 
pond) located in the northeast corner of the plant site for the treatment of waste fluids.  This 
neutralization pond was a rectangular basin, approximately 60 feet by 100 feet with an average 
depth of 10 feet, excavated into the existing overburden soils.  The neutralization pond, also 
identified as Solid Waste Management Unit (SWMU) 1, was utilized from 1948 until 1984 for 
the collection of pad wash water generated from rocket engine test firings.  From 1966 through 
1970, this surface impoundment was also used for the treatment of solvent wash drippings 
generated from the process line for helicopter rotor blade bonding operations.  Additionally, the 
neutralization pond received storm water runoff and cooling water for over 30 years.  For a brief 
period of its operation, the neutralization pond was noted to receive coal gasification wastes.  
Once neutralized, fluid from the pond was discharged into the plant’s sanitary sewer.  The 
neutralization pond was closed in 1988. 

Chemicals contained within industrial process water that entered the neutralization pond for over 
a period of 30 years created a groundwater plume, containing trichloroethene (TCE) and its 
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metabolites that by 1990 extended approximately 4,300 feet south of the neutralization pond.  
The presence of the TCE metabolites cis-1,2-dichloroethene, vinyl chloride, and ethene in the 
plume and the results of previous laboratory studies indicate that the TCE continues to be 
degraded by naturally occurring microorganisms.  

In March 1990, BAT sampled soils and groundwater and performed a Corrective Measures Study 
(CMS) for groundwater at the site.  In 1991, Environ Corporation completed a baseline risk 
assessment which was included in the CMS. 

In 1993, a pump-and-treat remediation (On-Site) system consisting of six extraction wells near 
the pond began processing to capture, treat, and reduce the size of the aqueous plume.  
Additionally, a second groundwater extraction (Off-Site) system consisting of five extraction 
wells 2,900 feet downgradient from the pond began operations to prevent further migration of 
the plume. 

1.2.3 Geologic Conditions 
The U.S. Geological Survey (USGS) Water-Resources Investigations Report describes the 
facility’s geologic conditions based on previous reports by Golder Associates (1991a,b) and Brett 
and others (1995).  The site overlies 15 to 40 feet of till and lacustrine silt and clay that are in 
turn underlain by virtually undeformed dolomite of the Niagaran Series (Middle Silurian), which 
strikes east-west and dips gently to the south at about 25 feet per mile (Brett and others, 1995).   

Golder Associates (1991b) delineated four bedrock zones:  

• Zone 1 is a light-gray, fine-grained, laminated dolomite, 10 to 20 feet thick, that is 
equivalent to the Guelph Dolomite.   

• Zone 2, which underlies Zone 1, is an olive-gray, massive, 8-foot-thick dolomite 
equivalent to the Eramosa Dolomite Unit F.   

• Zone 3 is a brownish-gray, vuggy, saccharoidal-textured dolomite of variable 
thickness (18 to 29 feet) that is equivalent to Eramosa Dolomite Units C, D, and E.  

• Zone 4 is a light to medium-brownish gray, fine- to medium-grained dolomite, 60 to 
65 feet thick, equivalent to Eramosa Dolomite Units A and B.   

According to the USGS Water-Resources Investigations Report, the Guelph Dolomite (Zone 1) 
at the site is the zone that contains the TCE plume.  The weathered bedrock contains many open 
fractures, some of which have been widened by dissolution of dolomite and gypsum (Golder 
Associates, 1991b).  The report also states that the massive dolomite beneath the Guelph A is the 
Eramosa Dolomite Unit F (Zone 2), which appears relatively unfractured, but the presence of 
chlorinated ethenes in a small area within the underlying Eramosa Dolomite Units C, D, and E 
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(Zone 3) indicates that some high-angle fractures probably penetrate Eramosa F and form 
pathways for downward migration from the Guelph A.   

Groundwater near the former Bell Aerospace facility flowed southwestward in August 1990, as 
indicated by water levels in Zone 1.  The On-Site Treatment System is comprised of five 
production wells pumping water from Zone 1 to form a cone of depression preventing further 
migration of aqueous-phase contaminants.  The gradient induced by pumping has changed the 
direction of groundwater flow south of Bergholtz Creek.     

1.3 Summary of Remedial Investigation Findings 
Textron completed the investigation of releases to hazardous waste constituents at the former 
Wheatfield facility as part of the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation.  As a result of this investigation, it was concluded that hazardous waste 
constituents were released to the soil/fill and groundwater beneath the facility.   

The most significant source of contaminants is the former “neutralization pond” which was a 
surface impoundment located in the northeast area of the facility.  That unit was dewatered in 
1984, sludge and soils were removed in 1987, and the unit was closed in 1988 by placement of a 
low permeability clay cap over the excavated area.  Because Textron was unable to achieve 
“clean closure of the pond,” it was determined that the former pond be registered as a “hazardous 
waste disposal unit.” 

On the basis of the June 1991 “RCRA Facility Investigation, Neutralization Pond, Textron Realty 
Operations Wheatfield Plant, Final Report,” releases of hazardous waste constituents may have 
occurred from the following SWMUs: 

• SWMU 9 – Helicopter Blade Bonding Building 
• SWMU 13 – Rocket Test Building 

Because these SWMUs are in the vicinity of the former neutralization pond and because they are 
hydraulically connected with the groundwater contaminant plume emanating from the pond, they 
were addressed under the corrective measures program for the pond. 

The hazardous waste constituents which were released from the former neutralization pond are 
present in the groundwater as aqueous (dissolved) phase contaminant plumes and as a dense 
nonaqueous-phase liquids (DNAPL) plume.  A list of the hazardous waste constituents which 
have been released to the groundwater and their groundwater protection standards is included as 
Table 1. 

 5 



     

Aqueous phase contamination has been observed in the overburden and bedrock aquifers beneath 
the facility.  The extent of the aqueous phase plume in the overburden appears to be limited to the 
facility property.  The extent of the aqueous phase bedrock plume is considerably larger.  
Contamination of the upper bedrock zone (Zone 1) extends as a “pear-shaped” plume originating 
from the neutralization pond, extending to a point approximately 5,000 feet southeast of the 
pond.  Contamination of the lower bedrock zone (Zone 3) is less extensive.  Although Zone 3 
contamination has migrated off site, it does not appear to extend south of Niagara Falls 
Boulevard based upon existing data.  The extent of the DNAPL plume is similar to, but slightly 
smaller than, the Zone 3 plume.  The DNAPL plume does not extend off site.   

Corrective Measures Study 
The NYSDEC previously determined that the presence of hazardous constituents in the 
groundwater represents a potential threat to human health and the environment.  Subsequent to 
the completion of the RCRA Facility Investigation, TRO prepared a “Final Report on Corrective 
Measures Study, Bell Aerospace Textron Wheatfield Plant” in 1991 to evaluate and identify 
technologies which would be applied to remediate the groundwater degradation in the study area. 

General corrective measures objectives were to abate and remediate any significant threat to 
public health and environment due to a release from the neutralization pond.  The CMS was 
submitted to and approved by the NYSDEC in June 1991.  The CMS provided several potential 
corrective actions based upon the following principles:  engineering feasibility, demonstrated or 
expected effectiveness, protection of human health and the environment, and technical reliability. 

The CMS included the performance of a “Baseline Risk Assessment for the Bell Aerospace 
Textron Facility, Wheatfield, New York.”  According to the baseline risk assessment, the greatest 
risk of exposure would be from Zone 1 groundwater, hydraulically downgradient from the TRO 
plant, if extracted by domestic wells.  The surrounding community is serviced by municipal 
water; therefore, the risk (if any) would be associated with the use of the Zone 1 groundwater for 
irrigation purposes.  As such, the foremost intent of corrective measures was to mitigate the 
dissolved phase plume in Zone 1.  However, in order to effectively mitigate the dissolved phase 
plume, the source of the DNAPL plume would need to be removed or contained.  Consequently, 
corrective measures for the DNAPL plume were given significant consideration. 

The CMS concluded that it was  not possible to completely remove DNAPL from the subsurface 
bedrock fractures in much the same way that it is not possible to remove 100 percent of oil from 
an oil field.  The DNAPL remaining after remediation by DNAPL recovery would have the 
potential to allow for the development of a larger dissolved phase plume.  Remediation of the 
DNAPL plume by pumping or other extraction methods, therefore, is not technically feasible nor 
an effective corrective measures alternative.  The CMS concluded that the technically feasible 
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and effective alternative to control the dissolution of the DNAPL was by hydraulically or 
physically containing the DNAPL. 

The selected corrective measures identified by the CMS were the development of two separate 
groundwater recovery and treatment systems:  one to hydraulically contain the DNAPL and the 
other to remove the dissolved phase contamination, primarily in the Zone 1 aquifer.  The two 
groundwater recovery and treatment systems were designated as the “Off-Site” and “On-Site” 
systems.  The On-Site area is defined as the area north of the southern edge of Niagara Falls 
Boulevard and west of the eastern edge of Walmore Road.  The Off-Site area is defined as all 
areas, excluding the On-Site area, into which constituents released from the TRO facility have 
migrated or have the potential to migrate. 

The intention of the Off-Site System was to remediate the dissolved phase plume in the Zone 1 
aquifer which migrated off the On-Site area.  The intention of the On-Site System was to 
hydraulically contain the DNAPL and remediate dissolved phase contamination beneath the TRO 
facility.  The CMS concluded that risks of further off-site migration of the source of the dissolved 
phase contamination will be eliminated. 

Implementation of the selected remedial program was undertaken in a phased approach to 
expedite installation of the remedial program.  The Off-Site System was designed and installed 
first, followed by the design and installation of the On-Site System. 

1.4 Summary of Remedial Actions 
Following NYSDEC’s approval of the CMS, BAT prepared a Corrective Measures 
Implementation Plan (CMIP) for each proposed system.  The CMIP detailing the Off-Site 
System was submitted in March 1992 and approved the following month.  Construction of the 
Off-Site System began in October 1992 and concluded with the system being brought on line in 
March 1993. 

1.4.1 Site-Related Treatment Systems  
Textron currently operates two separate groundwater recovery and treatment systems at the 
Wheatfield facility:  the On-Site System designed to hydraulically contain the DNAPL plume 
and recover any dissolved phase contamination beneath the former Bell Aerospace facility, and 
the Off-Site System, located southeast of Walmore Road and south of Niagara Falls Boulevard, 
designed to contain and reduce the dissolved phase plume in the Zone 1 aquifer south of the 
former Bell Aerospace facility. 

1.4.1.1 Off-Site System 
The Off-Site System consists of six Zone 1 bedrock groundwater extraction wells designated 
EW-1 through EW-6, connected by a subsurface double-containment pipeline discharging the 
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extracted groundwater to the Niagara County Sewer District Publicly Owned Treatment Works.  
Subsequent to the Off-Site System startup, Extraction Well EW-1 was taken out of service with 
the approval of the NYSDEC in March 1993.  To reduce the volatile organic compound (VOC) 
concentrations in the downgradient margin of the dissolved phase plume (the area of EW-6), 
Extraction Well EW-6 was taken off line on April 11, 1996.  Extraction Well EW-5 was shut 
down on September 5, 2013 as part of an extended pilot study to demonstrate that the remaining 
three extraction wells (EW-2, EW-3, and EW-4) can demonstrate control of the plume and “pull” 
it in a northerly direction.  This pilot test was shown to be effective and Extraction Well EW-5 
remains off line with the permission of the NYSDEC. 

The overall remedial goal of the Off-Site System is to maintain consistent and overlapping cones 
of depression over the off-site contaminant plume.  Maintaining these cones of depression 
assures that the plume remains stationary and will not expand or migrate.  The other goals are as 
follows: 

(1) Remediation of Zone 1 contamination and restoration of the Zone 1 aquifer through 
the development and operation of a groundwater extraction system 

(2) Remediation of Zone 3 contamination and restoration of the Zone 3 aquifer through 
the development and operation of a groundwater extraction system 

(3) Long-term monitoring of the off-site overburden wells to ensure that the concen-
tration of hazardous waste constituents remains below groundwater protection 
standards specified in Table 1 

(4) Restoration of the overburden aquifer in the event that the groundwater protection 
standards are exceeded as a result of a release of hazardous waste or hazardous waste 
constituents from the Textron facility 

1.4.1.2 On-Site System 
The CMIP detailing the On-Site System was submitted and approved by the NYSDEC in March 
1993.  Construction of the On-Site System was initiated on September 20, 1993 and completed 
by late 1994.  The On-Site System was brought on line in April 1995 and continues to be 
operational. 

The On-Site System consists of seven Zone 1 bedrock groundwater extraction wells designated 
EW-7, EW-8, EW-13, and DW-9 through DW-12 connected by a subsurface double-containment 
pipeline that delivers the extracted groundwater to the On-Site Treatment Plant.  The water is 
discharged to the Walmore Road storm sewer which leads to Bergholtz Creek under a National 
Pollution Discharge Elimination System permit (NY0000469).  In order to focus remedial efforts 
on the facility’s southern property line, DW-9 was taken off line with the approval of the 
NYSDEC on May 26, 1998.  At the request of the NYSDEC, Extraction Well EW-13 was 
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installed approximately midway between these wells in order to create a more effective hydraulic 
barrier.  Extraction Well EW-13 was added to the On-Site System and activated on 
September 25, 1998.  

Several alterations were made to optimize the effectiveness of the On-Site System.  
Supplemental improvements associated with the operation of the On-Site System included the 
following: 

• Control of non-contact cooling water generated from Atlantic Research Corporation 
and storm water runoff through the construction of a pipeline system hydraulically 
isolating these sources from the Zone 1 aquifer 

• Control of seepage along the Walmore Road sewer trench through the installation of 
“hydraulic barriers” in the sanitary sewer trench 

The intent of these improvements was to reduce recharge to the Zone 1 aquifer in the vicinity of 
the On-Site System.  The remedial goals of the On-Site System are as follows: 

• Establish and maintain a zone of groundwater capture over the DNAPL plume 

• Establish and maintain a zone of groundwater capture along the southern property 
boundary of the former Bell Aerospace facility 

• Maintain an upward hydraulic gradient between the Zone 3 and Zone 1 aquifers 

• Maintain a downward hydraulic gradient between the overburden and the Zone 1 
aquifer 

• Remediation and restoration of the Zone 1 aquifer through the development and 
operation of a groundwater extraction system 

• Remediation and restoration of the Zone 3 aquifer through the development and 
operation of a groundwater extraction system 

• Remediation and restoration of the overburden aquifer through the development of a 
groundwater extraction system or alternative system as needed 

• Containment and control of the plume of overburden contamination to prevent its 
migration off site of the facility 

1.4.1.3 Sub-Slab Depressurization System 
As part of a vapor intrusion assessment by the NYSDEC and New York State Department of 
Health (NYSDOH), several residences near the former Bell Aerospace Facility were evaluated 
for the potential of vapor intrusion issues in 2007.  Upon review of these data, the NYSDEC and 
NYSDOH identified one residence, located at 2260 Cayuga Drive Extension, that should be 
considered for the installation of a sub-slab depressurization system (SSDS).  The homeowner 
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accepted Textron’s offer to install an SSDS at this location in 2013 and the work was completed 
on March 14 and 15, 2014. 

1.4.2 Removal of Contaminated Materials from the Site 
1.4.2.1 Off-Site System 
A total of 14,571,513 gallons of groundwater were extracted by the Off-Site System during the 
2013 calendar year; this pumping volume was obtained through taking the sum of the volume 
reported by the individual wells.  Average flow rates varied from a low of 38,965 gallons per day 
(gpd) recorded in December 2013 to a high of 54,048 gpd recorded for January 2013. 

1.4.2.2 On-Site System 
A total of 9,336,793 gallons of groundwater were recovered and treated by the On-Site System 
during the 2013 calendar year.  Daily flow rates varied from an average daily low of 15,634 gpd 
recorded during August 2013 and an average daily high of 40,452 gpd recorded during February 
2013.  These pumping and flow rates are based upon the monthly effluent totalizer readings and 
are reported monthly to the NYSDEC in the Discharge Monitoring Reports. 

1.4.3 Remaining Contamination 
Textron currently performs routine hydraulic monitoring of a network of monitoring wells and 
extraction wells to evaluate the performance of the On-Site and Off-Site systems and assess 
whether the systems are operating in accordance with their design.  In addition, chemical 
analysis of groundwater samples for VOCs using U.S. Environmental Protection Agency 
Method 8260 is performed annually (October) on select locations within the network.  An 
evaluation of the groundwater chemistry is used to determine if the systems are operating in 
accordance with the systems’ objectives. 

Textron has been performing routine monitoring events since 1990.  Based on the most recent 
monitoring data (October 2013) as presented in the “Final 2013 Annual Summary and Site 
Maintenance and Monitoring Report,” the results indicate that the contaminant concentrations 
detected in the groundwater samples from the Zone 1 monitoring wells generally display 
decreasing trends.  A reduction in contaminant concentration has been noted in the samples from 
both the overburden and Zone 3 monitoring wells. 

1.4.3.1 Off-Site System 
The review of the hydraulic response in Zone 1 to the operation of the Off-Site System indicates 
that the system is operating in accordance with the design objectives.  Figure 2 presents a 
groundwater equipotential map of Zone 1 in the vicinity of the On-Site and Off-Site systems as 
observed in October 2013 and presented in the “Final 2013 Annual Summary and Site 
Maintenance and Monitoring Report.”  A review of this map indicates that there is a consistent 
and significant overlap of the cone of depression and the contaminant plume in the Off-Site area.  
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Groundwater flow directions have remained consistent since the startup of the Off-Site System in 
March 1993. 

The flow rates and totals are based on the telemetry information sent from the system and are 
reported semiannually to the Niagara County Sewer District.   

1.4.3.2 On-Site System 
Figure 3 presents the groundwater equipotential map of Zone 1 in the vicinity of the On-Site 
System as observed in October 2013.  The hydraulic response in Zone 1 to the operation of the 
On-Site System has generally met the following design expectations: 

• Establishing a zone of capture over the DNAPL plume 

• Maintaining an upward gradient between Zone 3 and Zone 1 

• Maintaining a downward gradient between the overburden material and Zone 1 

• Establishing and maintaining a groundwater capture zone along the southern property 
boundary 
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2.0 Engineering and Institutional Control Plan 

2.1 Introduction 
2.1.1 General 
Because groundwater containing VOC concentrations above the pertinent regulation standards 
remains at certain areas of the site as previously discussed, ECs and ICs are in place to protect 
human health and the environment.  This EC/IC Plan describes the procedures for management 
of all ECs/ICs at the site.  The EC/IC Plan is one component of the SMP and is subject to 
revision by NYSDEC. 

2.1.2 Purpose 
This plan provides: 

• A description of all ECs/ICs on the site 

• The intended role of each EC/IC 

• A description of the key components of the ICs set forth in the deed restrictions which 
have been recorded for the property 

• A description of the features to be evaluated during each required inspection and 
periodic review 

• A description of plans and procedures to be followed for implementation of ECs/ICs, 
such as the implementation of the Excavation Work Plan for the proper handling of 
remaining contamination that may be disturbed during maintenance or redevelopment 
work on the site 

• Any other provisions necessary to identify or establish methods for implementing the 
ECs/ICs required by the site remedy, as determined by the NYSDEC 

2.2 Engineering Controls 
2.2.1 Engineering Control Systems 
2.2.1.1 Soil Cap 
As part of the RCRA Facility Investigation, the former “neutralization pond” was dewatered and 
sludge and soils removed.  The excavated area was covered with a low permeability clay cap in 
order to prevent direct contact with any residual materials.  Topsoil was placed at the surface of 
the capped area and subsequently vegetated with grass to preserve the integrity of the underlying 
clay material.   
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The area has been fenced to further limit potential contact.  The cap is visually inspected on an 
annual basis and maintained to guarantee its continued integrity.  Maintenance activities include 
routine mowing and fertilizer treatments. 

2.2.1.2 Groundwater Systems 
As a result of the CMS, Textron developed a conceptual remedial program which the NYSDEC 
considers an appropriate technology to achieve the remedial criteria and attain the required 
remedial goals.  It was determined that the most effective and timely way to achieve the 
necessary corrective measures was to develop and implement separate programs for off-site and 
on-site remediation.  The corrective measures program has been implemented and is working as 
designed, as discussed previously in this document.  The corrective measures program shall be 
operated, maintained, and, if necessary, modified to achieve and maintain the “remedial criteria” 
detailed below. 

The remedial systems shall be operated on a continuous basis.  If any part of the system is 
inoperable (down) for a period of more than 3 consecutive days or 5 days within a 30-day period, 
Textron shall notify the NYSDEC.  The notification will include a plan for restoring system 
operations as quickly as possible. 

Procedures for operating and maintaining the On-Site and Off-Site systems are documented in 
the Operation and Maintenance Plan (Section 4.0 of this SMP).  Procedures for monitoring the 
system are included in the Monitoring Plan (Section 3.0 of this SMP).  The Monitoring Plan also 
addresses severe condition inspections in the event that a severe condition, which may affect 
controls at the site, occurs. 

Off-Site System  
The remedial criteria of the off-site system are: 

(1) Plume Capture:  Establish and maintain a groundwater capture zone that extends to 
the limits of the “Dissolved Phase Plume” depicted in Figure 2.  The intent of the 
groundwater capture zone is to control the movement of groundwater so as to 
prevent the further expansion of the off-site plume and to restore groundwater 
quality in the aquifers.  

(2) Cleanliness Standards:  Restore the quality of the off-site Zone 1 and Zone 3 aquifers 
to levels at or below the New York State Groundwater Quality Standards 
(NYSGWQS) set forth in Table 1.   

(3) Treatment and Discharge:  Off-site groundwater shall be pretreated and discharged in 
compliance with the requirements of the NYSDEC State Pollutant Discharge 
Elimination System (SPDES) program. 
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On-Site System  

The remedial criteria of the on-site system are: 

(1) Plume Capture – Dissolved Phase:  Establish and maintain a groundwater capture 
zone that extends to the downgradient edge of the on-site plume of contamination. 
The intent of the groundwater capture zone shall be to control the movement of 
groundwater so as to prevent the off-site migration of hazardous waste constituents 
and to restore the groundwater quality of the aquifers. 

(2) DNAPL Plume Capture:  Establish and maintain a capture zone throughout the area 
of DNAPL contamination.  The primary purpose of the capture zone shall be to 
prevent the expansion of the DNAPL plume and contaminated groundwater 
associated with the plume.  In addition, the capture zone shall be designated to 
collect as much DNAPL as is feasible given the present state of such technology. 

(3) Cleanliness Standards:  Restore the quality of the on-site Zone 1, Zone 3, and 
overburden aquifers to levels at or below the NYSGWQS set forth in Table 1.   

(4) Treatment and Discharge:  On-site groundwater shall be treated and discharged in 
compliance with the requirements of the NYSDEC SPDES program.  At the present 
time, treated groundwater is discharged to a local storm sewer (Outfall 002) under 
SPDES Permit No. NY00000469. 

2.2.1.3 Off-Site Sub-Slab Depressurization Systems 

The SSDS was installed on March 14 and 15, 2014 by Certified Radon Systems at a 
residence located at 2260 Cayuga Drive Extension, Wheatfield, New York.  The system is 
designed to extract any vapors emitted from the soils and discharge them outside the residence.  
This system will remain active.  Maintenance of this system is completed on an “on call” basis 
by Certified Radon Systems.  

2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems 
Textron must petition the NYSDEC for approval to shut down a groundwater recovery system 
and/or well. 

2.2.2.1 Off-Site System 

Termination of pumping at any one or more of the off-site recovery wells will be permissible 
when “Off-Site Termination Criteria” are met in the area and aquifers associated with the 
wells(s). 

(a) All groundwater protection standards set forth in Table 1 have been achieved. 



     

Termination of the entire Off-Site System may not take place until Textron submits and the 
NYSDEC approves an assessment which indicates that the residual groundwater contamination 
does not pose an unacceptable risk to human health and the environment. 

Pumping wells in the Off-Site System may be shut down as needed if Textron determines and the 
NYSDEC agrees that pumping from the well is adversely affecting the migration of on-site 
contaminants. 

2.2.2.2 On-Site System 
Termination of pumping at any one or more of the On-Site groundwater recovery wells will be 
permissible when either the “On-Site Termination Criteria” or “Alternative Termination Criteria” 
described herein are met at the area and aquifer associated with the wells which are to be shut 
down. 

(a) All NYSGWQS set forth in Table 1 have been achieved. 

In the event that the NYSGWQS set forth in Table 1 are not met, the only other basis for the 
termination of a groundwater or DNAPL recovery system and/or well is by meeting the 
Alternative Termination Criteria.  Once the alternative criteria are met, Textron may petition the 
NYSDEC to begin Termination Monitoring to shut down a groundwater or DNAPL recovery 
system and/or well as provided below. 

The On-Site groundwater recovery system and/or well may be shut down if: 

(a) The Point of Exposure Wells associated with that system and/or well meets the On-
Site Termination Criteria described above. 

and 

(b) The chemical concentration of hazardous waste constituents in all the Internal 
Monitoring Wells associated with that system and/or recovery well indicate that the 
“Zero Slope Condition” defined below can be attained during Termination 
Monitoring. 

and 

(c) The chemical concentration of hazardous waste constituents in all the Internal 
Monitoring Wells associated with that system and/or recovery well are such that 
after shutdown of the recovery system and/or well, the concentration of hazardous 
waste constituents in the Point of Exposure Wells downgradient of the recovery 
system and/or well will remain below the NYSGWQS. 

or, in lieu of (c) above 
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Textron submits and the NYSDEC approves an analysis which indicates that the 
residual groundwater contamination would not result in an unacceptable risk to 
human health and the environment. 

(d) “Zero Slope Condition” – The zero slope condition is defined as follows:  when the 
slope of the plot of the sum of the concentration of hazardous waste constituents in 
a well versus time is deemed zero according to the procedures described herein.   

2.2.2.3 Termination Monitoring 
Termination monitoring will be initiated whenever Textron determines that cleanup in all or part 
of the area aquifer is achieving the appropriate criteria.  Eight quarterly sampling episodes are 
required to demonstrate that groundwater quality meets the Termination Criteria or the 
Alternative Termination Criteria.  At least 60 days prior to commencing Termination Monitoring, 
Textron shall submit for NYSDEC review and approval a Termination Monitoring Plan.  That 
plan will describe the area (or wells) for which Termination Monitoring is proposed and the 
monitoring program, including wells, which will be used to determine whether the appropriate 
On-Site or Off-Site Termination Criteria or the Alternative Termination Criteria (On-Site) have 
been achieved.  Note that under Termination Monitoring, Textron may need to install additional 
monitoring wells to evaluate the distribution of groundwater contaminants. 

The basis for determining whether the Termination Criteria have been met for a particular 
recovery well shall be determined by the following methodology: 

• Samples taken from designated groundwater monitoring wells within the capture zone 
of the recovery well will be analyzed and the data will be evaluated to determine the 
mean concentration for each constituent.  The mean concentration for a constituent is 
determined for eight consecutive quarterly samples. 

• Constituents that can be demonstrated as not attributable to releases from the former 
Bell Aerospace site may be excluded from the data evaluation used to determine 
whether the Termination Criteria have been met.  Textron shall notify and have the 
burden to demonstrate to the NYSDEC the justification for excluding data on that 
basis. 

2.2.2.4 Sub-Slab Depressurization System 
An active SSDS was installed in a residence at 2260 Cayuga Drive Extension in Wheatfield, 
New York.  This system was installed due to soil gas results obtained during an  investigation 
conducted by the NYSDEC in 2007.  

The active off-site SSDS will not be discontinued unless prior written approval is granted by the 
NYSDEC.  In the event that monitoring data indicate that the SSDS is no longer required, a 
proposal to discontinue the SSDS will be submitted by the property owner to the NYSDEC and 
the NYSDOH. 
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2.3 Institutional Controls 
Two existing deed restrictions constitute the ICs for the site.  The deed restrictions are dated 
December 14, 1992 and recorded on December 22, 1992.  The deed restrictions are included as 
Appendix B.  One deed restriction is specific to the “western” portion of the site and the other 
specific to the “eastern” portion of the site.  Both deed restrictions permit access to the property 
for Textron and NYSDEC to complete the work required to remediate impacts associated with 
the former neutralization pond and SWMUs on the eastern portion of the site.  The deed 
restrictions limit future use of the property to industrial/commercial purposes only.  The deed 
restrictions also indicate that future subsurface alternations; construction or changes in existing 
building foundations, sewers, utilities, and other subsurface structures; or excavation on the 
property should proceed with appropriate caution and follow the Contingency Plan/Soils 
Management Plan.  Furthermore, the deed restriction associated with the eastern portion of the 
property requires that portion of the property to be restricted consistent with 6 NYCRR 
Part 373-2.7 as if it were a “hazardous waste disposal facility.”  Previous deed restrictions 
approved by NYSDEC require monitoring to ensure compliance with the deed restrictions is 
maintained.  Textron or its agents will annually inspect the site to ensure that pertinent deed 
restrictions, including soil intrusive work, are maintained. 

The NYSDEC retains the right to access the property at any time in order to evaluate the 
continued maintenance of any and all controls to the extent allowed in the deed restrictions.  The 
Periodic Review Report shall be submitted annually, or an alternate period of time that NYSDEC 
may allow, and will be made by an expert that the NYSDEC finds acceptable. 

2.3.1 Financial Assurance 
Textron shall demonstrate financial responsibility for corrective measures and post-closure care 
during the post-closure care period.  The estimate and the mechanism used to demonstrate 
financial responsibility will conform to the requirements set forth in 6NYCRR Part 373-2.8.  For 
purposes of financial assurance, the neutralization pond is herein deemed a “disposal facility.” 

2.4 Inspections and Notifications 
2.4.1 Inspections 
Inspections of all remedial components installed at the site will be conducted at the frequency 
specified in the SMP Monitoring Plan schedule.   

A comprehensive site-wide inspection will be conducted annually, regardless of the frequency of 
the Periodic Review Report.  The inspections will determine and document the following: 

• Whether ECs continue to perform as designed 
• If these controls continue to be protective of human health and the environment 
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• Compliance with requirements of this SMP and the deed restrictions 
• Achievement of remedial performance criteria 
• Sampling and analysis of appropriate media during monitoring events 
• If site records are complete and up to date 
• Changes, or needed changes, to the remedial or monitoring system 

Inspections will be conducted in accordance with the procedures set forth in the Monitoring Plan 
of this SMP (Section 3.0).  The reporting requirements are outlined in the Periodic Review 
Reporting section of this plan (Section 5.0). 

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs occurs, an 
inspection of the site will be conducted within five days of the event to verify the effectiveness of 
the ECs/ICs implemented at the site. 

2.4.2 Notifications 
Regarding public notice requirements, Textron shall follow the process set forth in 6 NYCRR 
Part 375-1.5(a)(2) and advise the property owner of those requirements. 

Since Textron no longer owns the facility, it is the obligation of Textron to report any changes in 
the facility’s use that are within Textron’s knowledge. 

2.5 Contingency Plan  
Emergencies may include injury to personnel, fire or explosion, environmental release, or serious 
weather conditions.  If an emergency, such as a natural disaster or an unforeseen failure of any of 
the ECs occurs, an inspection of the site will be conducted within a reasonable amount of time 
from the event’s occurrence to verify the effectiveness of the ECs/ICs implemented at the site by 
a qualified environmental professional as determined by NYSDEC.   

2.5.1 Emergency Telephone Numbers 
In the event of any environmentally related situation or unplanned occurrence requiring 
assistance, the Owner or Owner’s representative(s) should contact the appropriate party from the 
contact list (Table 2).  For emergencies, appropriate emergency response personnel should be 
contacted.  Prompt contact should also be made to Mr. Gregory Simpson at Textron.  This 
emergency contact list must be maintained in an easily accessible location at the site (see Health 
and Safety Plan in Appendix C). 

 18 



     

2.5.2 Map and Directions to Nearest Health Facility 
 
Site Location:  2221 Niagara Falls Boulevard, Niagara Falls, New York 
Nearest Hospital:  Niagara Falls Memorial Medical Center 
 621 10th Street, Niagara Falls, New York 
Hospital Telephone:  716-278-4000 
 
Directions to the Hospital: 

1. Start out going NORTH on NIAGARA FALLS BLVD. / US-62 toward NY-182 W / 
PORTER RD.  Continue to follow US-62 N (6.2 miles). 

2. Turn RIGHT onto 10th STREET (0.06 mile). 

3. 621 10th STREET is on the RIGHT (0.0 mile). 

Total Distance:  6.27 miles. 
Total Estimated Time:  11 minutes. 

2.5.3 Response Procedures 
As appropriate, the fire department and other emergency response groups will be notified 
immediately by telephone of the emergency.  The emergency telephone number list is provided 
in Table 2.  The list will also be posted prominently at the site and made readily available to all 
personnel at all times. 

All spills of a hazardous nature should be reported to the NYSDEC Spills Hotline within 
24 hours of the occurrence.  Spills should immediately be contained so as to prevent migration to 
storm sewers or surface water bodies.  When possible, impacted materials should be removed 
and containerized so long as it is safe to do so.  Additionally, if the spill is too large to contain 
and poses an immediate threat to the individuals at or near the site, the appropriate emergency 
first responders and qualified environmental professional should be contacted immediately. 
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3.0 Site Monitoring Plan 

3.1 Introduction 
3.1.1 General 
The Site Monitoring Plan describes the measures for evaluating the performance and 
effectiveness of the remedy to reduce or mitigate contamination at the site.  Monitoring of other 
ECs is described in Section 4.0, Operation, Monitoring, and Maintenance Plan.  This Monitoring 
Plan may only be revised with the approval of the NYSDEC. 

3.1.2 Purpose and Schedule 
This Monitoring Plan describes the methods to be used for: 

• Sampling and analysis of all appropriate media (e.g., groundwater, indoor air, soil 
vapor, soils) 

• Assessing compliance with applicable NYSDEC standards, criteria, and guidance, 
particularly ambient groundwater standards 

• Assessing achievement of the remedial performance criteria 

• Evaluating site information periodically to confirm that the remedy continues to be 
effective in protecting public health and the environment 

• Preparing the necessary reports for the various monitoring activities 

To adequately address these issues, this Monitoring Plan provides information on: 

• Sampling locations, protocol, and frequency 
• Information on all designed monitoring systems 
• Analytical sampling program requirements 
• Reporting requirements 
• Quality assurance/quality control requirements 
• Inspection and maintenance requirements for monitoring wells 
• Monitoring well decommissioning procedures 
• Annual inspection and periodic certification 

Routine groundwater gauging events and groundwater sampling events of the monitoring and 
extraction wells involved in the site remedy will be conducted to demonstrate the overall 
reduction in contamination both on and off site.  Trends in contaminant levels in groundwater in 
the affected areas will be evaluated to determine if the remedy continues to be effective in 
achieving the remedial goals.  The groundwater monitoring program is detailed in Appendix D.  
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3.1.3 Groundwater Monitoring (See Groundwater Monitoring Plan) 
Groundwater monitoring will be performed in accordance with approved Groundwater 
Monitoring Plan included as Appendix D in this SMP.    
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4.0 Operation and Maintenance Plan  

Textron operates two systems (On-Site remedial system, Off-Site remedial system) related to 
contamination that originated from the nearby the facility.  In addition, an SSDS was installed at 
a third party-owned residential property at the request of NYDEC and NYSDOH.  Textron does 
not directly oversee the operation of this third-party SSDS.  The maintenance of this SSDS is 
managed by the installation contractor on an “on call” basis.  The need for a response is 
determined by the homeowner.  Inspection and maintenance of the SSDS is performed on an 
annual basis.   

Each groundwater system has its own Operation and Maintenance Plan which describes the 
measures necessary to operate, monitor, and maintain the mechanical components of the remedy 
selected for the site.  The Operation and Maintenance Plan:  

• Includes the steps necessary to allow individuals unfamiliar with the site to operate 
and maintain the systems 

• Includes an operation and maintenance contingency plan 

• Will be updated periodically to reflect changes in site conditions or the manner in 
which the systems are operated and maintained 

Information on non-mechanical ECs (i.e., soil cover system) is provided in Section 3.0, 
Engineering and Institutional Control Plan.  The operation and maintenance plans are included as 
Appendices E through G in this SMP; the complete SMP will be kept at the site.   
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5.0 Inspections, Reporting, and Certifications  

5.1 Site Inspections  
5.1.1 Inspection Frequency  
All inspections will be conducted at the frequency specified in the schedules provided in 
Section 3.0 (Monitoring Plan) and Section 4.0 (Operation and Maintenance Plan) of this SMP.  
At a minimum, a site-wide inspection will be conducted annually.  Inspections of remedial 
components will also be conducted when a breakdown of any treatment system component has 
occurred or whenever a severe condition has taken place, such as an erosion or flooding event 
that may affect the ECs.  

5.1.2 Inspection Forms, Sampling Data, and Maintenance Reports  
All inspections and monitoring events will be recorded on the appropriate forms (Appendix H) 
for their respective system.  Additionally, a general site-wide inspection form will be completed 
during the site-wide inspection (see Appendix H).  These forms, subject to NYSDEC revision, 
will compile sufficient information to assess the following: 

• Compliance with all ICs, including site usage 

• An evaluation of the condition and continued effectiveness of ECs 

• General site conditions at the time of the inspection 

• The site management activities being conducted including, where appropriate, 
confirmation sampling and a health and safety inspection 

• Confirmation that site records are up to date 

All applicable inspection forms and other records, including all media sampling data and system 
maintenance reports, generated for the site during the reporting period will be provided in 
electronic format in the Periodic Review Report that is provided to the NYSDEC.  

5.1.3 Evaluation of Records and Reporting  
The results of the inspection and site monitoring data will be evaluated as part of the EC/IC 
certification to confirm that the:  

• ECs/ICs are in place, are performing properly, and remain effective 

• The Monitoring Plan is being implemented 

• Operation and maintenance activities are being conducted properly and, based on the 
above items, the site remedy continues to be protective of public health and the 
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environment and is performing as designed in the Remedial Action Work Plan and 
Final Engineering Report 

5.1.3.1 Annual Reporting 
All analytical data must be obtained using the NYSDEC approved Sampling and Analysis Plan.  
Modification of this plan requires written authorization from the NYSDEC.  

Textron shall submit a summary report detailing all of the groundwater sampling results and 
system operations (average pumping rates, cause and duration of system upsets requiring 
notification, corrective actions taken to resolve issues).  Additionally, the report shall contain 
information on the groundwater flow direction and rate and contain any proposed changes to the 
Groundwater Monitoring Plan.  The annual report shall be due by April 1 of each year. 

5.2 Certification of (Engineering and) Institutional Controls  
After the last inspection of the reporting period, a qualified environmental professional or 
professional engineer licensed to practice in New York State will prepare the following 
certification:  

For each IC or EC identified for the site, I certify that all of the following statements are true:  

• The inspection of the site to confirm the effectiveness of the ICs and ECs required by 
the remedial program was performed under my direction. 

• The IC and/or EC employed at this site is unchanged from the date the control was 
put in place, or last approved by the NYSDEC.  

• Nothing has occurred that would impair the ability of the control to protect the public 
health and environment. 

• Nothing has occurred that would constitute a violation or failure to comply with any 
SMP for this control. 

• Access to the site will continue to be provided to the NYSDEC to evaluate the remedy, 
including access to evaluate the continued maintenance of this control. 

• If a financial assurance mechanism is required under the oversight document for the 
site, the mechanism remains valid and sufficient for the intended purpose under the 
document. 

• Use of the site is compliant with the existing deed restrictions. 

• The ECs are performing as designed and are effective. 

• To the best of my knowledge and belief, the work and conclusions described in this 
certification are in accordance with the requirements of the site remedial program 
(and generally accepted engineering practices). 
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• The information presented in this report is accurate and complete. 

• I certify that all information and statements in this certification form are true.  I 
understand that a false statement made herein is punishable as a Class “A” 
misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of 
2221 Niagara Falls Boulevard, Niagara Falls, New York, am certifying as (Operator) 
(and if the site consists of multiple properties):  (I have been authorized and 
designated by all site owners to sign this certification) for the site. 

The signed certification will be included in the Periodic Review Report described below.  

5.3 Periodic Review Report  
A Periodic Review Report will be submitted to the NYSDEC every year, beginning 15 months 
after the Certificate of Completion or equivalent document (e.g., Satisfactory Completion Letter, 
No Further Action Letter, etc.) is issued.  In the event that the site is subdivided into separate 
parcels with different ownership, a single Periodic Review Report will be prepared that addresses 
the site.  The report will be prepared in accordance with NYSDEC DER-10 and submitted within 
30 days of the end of each certification period.  Media sampling results will also be incorporated 
into the Periodic Review Report.  The report will include:  

• Identification, assessment, and certification of all ECs/ICs required by the remedy for 
the site. 

• Results of the required annual site inspections and severe condition inspections, if 
applicable.  

• All applicable inspection forms and other records generated for the site during the 
reporting period in electronic format. 

• A summary of any discharge monitoring data and/or information generated during the 
reporting period with comments and conclusions. 

• Data summary tables and graphical representations of contaminants of concern by 
media (groundwater, soil vapor), which include a listing of all compounds analyzed, 
along with the applicable standards, with all exceedances highlighted.  The tables will 
include a presentation of past data as part of an evaluation of contaminant 
concentration trends. 

• Results of all analyses, copies of all laboratory data sheets, and the required 
laboratory data deliverables for all samples collected during the reporting period will 
be submitted electronically in a NYSDEC-approved format. 

• A site evaluation, which includes the following:  

– The compliance of the remedy with the requirements of the site-specific Order on 
Consent 
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– The operation and effectiveness of all treatment units, etc., including identifi-
cation of any needed repairs or modifications 

– Any new conclusions or observations regarding site contamination based on 
inspections or data generated by the Monitoring Plan for the media being 
monitored 

– Recommendations regarding any necessary changes to the remedy and/or 
Monitoring Plan 

– The overall performance and effectiveness of the remedy 

• A performance summary for all groundwater treatment systems at the site during the 
calendar year, including information such as:  

– The number of days the system was run for the reporting period 

– The average, high, and low flows per day 

– The contaminant mass removed 

– A description of breakdowns and/or repairs along with an explanation for any 
significant downtime 

– A description of the resolution of performance problems 

– A summary of the performance, effluent, and/or effectiveness monitoring 

– Comments, conclusions, and recommendations based on data evaluation 

• An annual inspection and maintenance visit will be performed on the off-site SSDS 
by the installation contractor.   

The Periodic Review Report will be submitted in hard copy and electronic format to Mr. Stanley 
Radon in the NYSDEC Region 9 Office, and in electronic format to Mr. Matthew Forcucci of the 
NYSDOH Bureau of Environmental Exposure Investigation. 

5.4 Corrective Measures Plan  
If any component of the remedy is found to have failed, or if the periodic certification cannot be 
provided due to the failure of an IC or EC, a corrective measures plan will be submitted to the 
NYSDEC for approval.  This plan will explain the failure and provide the details and schedule 
for performing work necessary to correct the failure.  Unless an emergency condition exists, no 
work will be performed pursuant to the corrective measures plan until it is approved by the 
NYSDEC.  
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Table 1
Volatile Organic Compounds Groundwater Standards

Former Textron Wheatfield Facility

Parameter CAS Number TOGS 1.1.1 Groundwater 
Protection Standard (µg/L)

Chloromethane 74-87-3 5*
Vinyl chloride 75-01-4 2
Chloroethane 75-00-3 5*

Bromomethane 74-83-9 5*
1,1-Dichloroethene 75-35-4 5*

Acetone 67-64-1 50
Carbon Disulfide 75-15-0 60

Methylene chloride 75-09-2 5*
trans-1,2-Dichloroethene 156-60-5 5*

1,1-Dichloroethane 75-34-3 5*
cis-1,2-Dichloroethene 156-59-2 5*

2-Butanone 78-93-3 50
Chloroform 67-66-3 7

1,1,1-Trichloroethane 71-55-6 5*
Carbon Tetrachloride 56-23-5 5

Benzene 71-43-2 1
1,2-Dichloroethane 107-06-2 0.6

Trichloroethene 79-01-6 5*
1,2-Dichloropropane 78-87-5 1

Bromodichloromethane 75-27-4 50
cis-1,3-Dichloropropene 10061-01-5 0.4**
4-Methyl-2-pentanone 108-10-1 No Given Value

Toluene 108-88-3 5*
trans-1,3-Dichloropropene 10061-02-6 0.4**

1,1,2-Trichloroethane 79-00-5 1
Tetrachloroethene 127-18-4 5*

2-Hexanone 591-78-6 50
Dibromochloromethane 124-48-1 50

Chlorobenzene 108-90-7 5*
Ethylbenzene 100-41-4 5*
m/p-Xylenes 179601-23-1 5*

o-Xylene 95-47-6 5*
Styrene 100-42-5 5*

Bromoform 75-25-2 50
1,1,2,2-Tetrachloroethane 79-34-5 5*

* The principal organic contaminant standard for groundwater of 5 ug/L (described
elsewhere in this Table) applies to this substance.

** Applies to the sum of cis- and trans-1,3-dichloropropene, CAS Nos. 10061-01-5 
and 10061-02-6, respectively.
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Medical, Fire, and Police: 911
(800) 272-4480

(3-day notice required for utility markout)
Poison Control Center: (800) 222-1222

Pollution Toxic Chemical Oil Spills: (800) 424-8802

NYSDEC Spills Hotline (800) 457-7362

Gregory Simpson (Textron, Inc.) (401) 457-2635

One Call Center:

Table 2
Emergency Contact Numbers

Former Textron Wheatfield Facility
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1.0 Introduction 

1.1 General 
This document has been prepared by CB&I Environmental & Infrastructure, Inc. (CB&I) on 
behalf of Textron Inc. (Textron) and presents a Contingency Plan/Soils Management Plan 
(CPSMP) for the former Wheatfield facility located at 2221 Niagara Falls Boulevard in Niagara 
Falls, New York (the site).  This CPSMP is a supporting document to the Site Management Plan 
for the Former Textron Wheatfield, New York1 (Site Management Plan).  This plan exists as 
Appendix A of the Site Management Plan and has been developed in accordance with the New 
York State Department of Environmental Conservation (NYSDEC)-approved Order on Consent, 
Former Textron Wheatfield2 (Order).  

Textron no longer owns this property and does not anticipate that it will complete any additional 
construction, remedial, or related activities at this site.  The procedures contained in this 
document will be followed in the event that such activities are required at the site.  Textron’s 
ability to influence the property owner’s future construction activities that will involve soil 
handling are limited to the language contained in the 1992 deed restrictions that were recorded 
for the “eastern” and “western” portions of the property.  Following NYSDEC approval of the 
Site Management Plan, Textron will meet with the current property owner and advise them of 
recommended activities to be implemented in the event that they anticipate the completion of any 
subsurface activities on the property.  Consequently, the first phase of any proposed or 
anticipated site work would be discussions with Textron personnel to review the nature and 
extent of the proposed activities.  The type of soils management that will be recommended to the 
property owner will be contingent upon the location, extent, size, and magnitude of the proposed 
site activities.  Textron will recommend that any and all proposed site activities include 
engineering designs, plans, or similar specifications detailing how the activities will be 
completed and including a detailed soils and construction materials management plan.  

This plan has been prepared to ensure that any future excavation activities undertaken during 
routine or future construction activities conducted at the site that include penetration into the 
existing ground surface are consistent with the approved Order and Site Management Plan, do 
not impair the integrity of any completed site remedy, and ensure that all workers and pertinent 
stakeholders (including site employees) are properly prepared for any subsurface conditions that 
may be encountered.  The Site Management Plan (of which this Soils Management Plan is a part) 
will be provided to the property owner with the recommendation that the activities contained 
within be followed.  This plan has been completed based on Textron’s evaluation and 

1 CB&I, 2014.  Site Management Plan, Former Textron Wheatfield, Latham, New York, 2014. 
2 NYSDEC, Order on Consent, Former Textron Wheatfield, January 16, 2014. 
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interpretation of the regulations and guidance provided by the NYSDEC.  However, Textron 
reiterates that the technical design, detail, and approach to any future engineering or related site 
work would be the responsibility of the property owner and their engineer.  
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2.0 Pre-Excavation Activities 

2.1 General 
It is recommended that construction activities that will involve the handling of soil be 
coordinated with Textron to confirm that such activities do not interfere with the existing 
remediation infrastructure or could potentially result in contact with residual contaminated 
material.  Certain pre-excavation activities will be conducted for any future excavations 
conducted during routine or new construction activities at the site that penetrate ground surface. 
Those pre-excavation activities include utility clearances (including Textron internal and New 
York State Dig Safely clearances, as required).     

2.2 Utility Clearance 
Any subsurface activity is subject to site-specific underground utility location and demarcation 
prior to project initiation.  While a majority of the site utilities are privately owned and operated, 
some are provided to the site from outside public sources (e.g., natural gas and water). 
Therefore, as required by New York State regulations, Dig Safely New York should be contacted 
a minimum of 72 hours prior to any construction activity where these public utilities are located 
nearby the proposed project.   

All penetration and excavation locations will be marked in a manner so that the locations can be 
clearly identified.  After identifying locations, an underground utility mark-out to both former 
Textron and public utilities (as required) will be conducted.  In addition, all overhead utility 
locations or hazards are identified as necessary and protected from heavy equipment or other 
equipment that may have the potential for contacting these overhead utilities.  All activities must 
be performed in accordance with the contractor’s project-specific Health and Safety Plan 
(HASP) and the site-wide comprehensive HASP, as appropriate.  Textron will provide the 
relevant portions of the site-wide HASP that pertain to their site-specific Contract Document and 
routine project activities performed by employees at the site. 

2.3 Contingency Evaluation 
Future plans for new construction or change in use of existing site buildings trigger the site 
procedural review of the proposed project as specified in the Site Management Plan and the 
Institutional Controls (Section 2.3 of the Site Management Plan).  For new construction and/or 
building expansions, it is recommended that the review involve the evaluation of subsurface 
conditions at the proposed location.  This review process typically includes, as appropriate:  (1) a 
review of the subsurface conditions utilizing the extensive site-wide remedial data; (2) limited 
subsurface sampling of soil and a vapor intrusion evaluation (if appropriate for the proposed use 
and occupancy for new construction), based on area-specific site conditions; (3) review of 
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proposed building construction and use; and (4) facility and infrastructural support requirements.  
The criteria to assure continued protection of site employees and workers need to be evaluated as 
part of this process.   
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3.0 Excavation Control Measures 

3.1 General 
For any future excavation activities at the site that penetrate the existing ground surface, certain 
control measures should be implemented as appropriate based on the likelihood of encountering 
existing remediation system infrastructure or residual contamination.  In addition to the  pre-
excavation evaluation measures previously discussed in Section 2.0, the following control 
measures should be implemented if deemed necessary:  erosion and sediment control, air 
monitoring, dust control measures, excavation controls, barricades, and signage.  These 
excavation control measures are summarized below.   

3.2 Erosion and Sediment Control 
Prior to performing any substantive work at the site, all pre-existing erosion and sedimentation 
controls will be inspected and upgraded/repaired as necessary.  New controls may be installed as 
dictated by future or proposed activities, changes in current site conditions, and the location of 
site work.   

Silt fencing and/or hay bales will generally be utilized to minimize the transport of sediment in 
storm water runoff.  Silt fence shall be installed downslope of all areas that have erosion 
potential as well as those areas where sediment or debris can migrate from the site to adjacent 
parcels or bodies of water.  Where appropriate, silt fence shall be installed and maintained in 
active work areas.  Silt fence and/or staked hay bales (as dictated by topography) will be placed 
downslope of revegetated areas until an adequate stand of vegetation is established.   

Maintenance of erosion and sedimentation controls will be an ongoing component of any work 
and the level of effort required under this task will vary in direct proportion to the area of 
excavation, total amount of exposed soils, and/or stockpiled soils present within the site 
boundary at any given point in time.  The erosion and sedimentation controls will be inspected 
daily during ongoing site excavation activities and on an “as needed” basis once site work has 
been completed.  These controls will be maintained, replaced, and/or removed as dictated by site 
conditions.  

3.3 Air Monitoring 
Air monitoring will be performed as necessary to evaluate the general air quality during 
excavation activities and during other construction activities to be completed at the site.  If 
necessary, a site-specific air monitoring program will be implemented during the excavation/ 
construction activities.  The purpose of the air monitoring program is to provide an ambient air 
monitoring approach to assess and, if necessary, control emissions during the excavation/ 
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construction activities.  All construction activities will be conducted in accordance with the 
contractor project-specific HASP and the site-wide comprehensive HASP, as required.  The 
necessity to install perimeter air monitoring stations will be established with the NYSDEC, as 
required, prior to performing any soil excavation or activity that would result in soil disturbance.     

3.4 Dust Control Measures 
Particulate emissions will be monitored and controlled in accordance with NYSDEC DER-10: 
Technical Guidance for Site Investigation and Remediation, NYSDOH Generic Community Air 
Monitoring Plan (CAMP) and Fugitive Dust and Particulate Monitoring (included in 
Appendices A and B of this CPSMP).  The purpose of the particulate emissions monitoring 
program is to aid in preventing off-site migration, protecting the health and safety of on-site 
personnel, and minimize the risk from exposure to impacted soils and elevated levels of dust to 
the public around the site.  In addition, the site dust control measures require that dust 
suppression procedures and engineering controls be implemented on a daily basis during the 
excavation/construction activities to decrease the mobility of contaminants.  Dust suppression 
methods that may be implemented include moistening or misting of active work areas with water 
from a water distribution source (i.e., vehicle or hoses connected to an on-site hydrant) and use 
of tarp covers over transportation vehicles and selected stockpiles.  In addition, executing the 
proper sequence of work activities to minimize long-term aboveground storage of soils and/or 
waste materials will be practiced. 

The CAMP provides a proactive plan to monitor and upgrade, as necessary, the fugitive dust 
control measures that will be used during the excavation/construction activities.  Because the 
procedures summarized in the CAMP may be applicable to all other site construction activities 
which may generate particulate emissions in select construction areas, those activities will also 
be conducted in accordance with the CAMP.  In addition, all activities will be conducted in 
accordance with the contractor project-specific HASP and the site-wide comprehensive HASP.   

3.5 Excavation Controls 
All excavations will be overseen by a “competent person” in charge.  A “competent person,” as 
defined by the Occupational Safety and Health Administration, is a person trained and 
experienced with supervising trenching/shoring projects.  In addition, all excavations will be 
completed in accordance with 29 Code of Federal Regulations (CFR) Sloping and Benching - 
1926 Subpart P, App. B (included as Appendix C of this CPSMP); the contractor’s project-
specific HASP; and the site-wide comprehensive HASP; as necessary.  All excavation activity 
will be staged to facilitate safe access, proper drainage, and to minimize the extent of disturbed 
surface area at any given time.    
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If the water table is encountered prior to reaching the maximum depth of the excavation, the 
excavation may be terminated at the water table, unless the project requires further measures or 
depths.  If excavation below the water table in necessary to successfully complete construction 
activities, the contractor will have to submit a plan detailing the steps necessary to manage 
groundwater and construction water that collects within the excavation to the Textron Project 
Manager and receive approval prior to proceeding with the excavation.  

3.6 Shoring Requirements 
If it is determined that sloping is not the appropriate option to prevent cave-ins, shoring may be 
used once site conditions have been evaluated by a professional engineer and it has been 
determined that it is necessary to proceed with an excavation to the proposed depth in order to 
successfully complete other construction activities.  These controls will be designed and 
coordinated by a licensed, professional engineer.   

3.7 Barricades 
Appropriate traffic control barricades and markings will be employed to designate the work zone 
and control access around an excavation area.  Only authorized personnel will be allowed to 
enter the barricaded area and will remain up until the excavation is complete.  An opening will 
be placed for authorized personnel entrances/exits. 

3.8 Signage 
Warning signs (e.g., Keep Out, Authorized Personnel Only, etc.) and safety instructions (e.g., 
required Personal Protective Equipment) will be posted on barricade stands, posts, or other 
suitable locations as directed by the competent person or site safety officer.  All signs will be 
posted in English and the native language(s) of the work force, if applicable. 
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4.0 Excavation Project Procedures 

4.1 General 
For any future excavations conducted during routine or new construction project activities at the 
site that penetrates the existing ground cover, certain excavation activity procedures will need to 
be followed as appropriate based on the likelihood of encountering existing remediation system 
infrastructure or residual contamination.  Those excavation activity procedures include soil 
handling, excavation dewatering, site restoration requirements, and unanticipated environmental 
conditions.  These excavation activities and procedures are summarized below.   

4.2 Soil Handling Procedures 
The site procedure as detailed in this CPSMP, the Site Management Plan, site-wide HASP, and 
contractor project-specific HASP will guide the proper characterization, handling, and re-use of 
any materials generated during site projects. 

Material will be removed, as appropriate, based on project requirements, typically using 
conventional excavation equipment, such as excavators, backhoes, front-end loaders, and 
articulated dump trucks or other equipment suggested by the operator.  All excavation material 
will be temporarily staged in a manner to facilitate safe access, structural protection of 
excavations, allow proper drainage, and minimize the extent of disturbed surface area at any 
given time.   

For routine site excavation activities and construction projects, soil will be screened using visual 
and olfactory methods to evaluate soil and subsurface conditions.  Evaluation of soil will be 
conducted by trained and competent site personnel or contractors, pursuant to the contractor’s 
project-specific HASP.  Upon completion of excavation activities, temporarily staged soil will be 
returned to the original excavation if it was deemed visually clean (i.e., no chemical or petroleum 
odors, no evidence of staining, no trash, construction debris or other waste) or confirmed by 
laboratory analysis as approved by the NYSDEC.  

If soil cannot be reused in the original project excavation, the soil will be relocated and 
temporarily staged at the pre-designated on-site soil staging area.  Soil or material deemed 
suspect or containing any visual or olfactory contaminants (i.e., petroleum) will be staged on 
polyethylene sheeting and properly covered prior to characterization.  All soil and exempt 
construction and demolition debris staged in the designated soil staging area will be 
characterized for off-site disposal or on-site reuse as appropriate.  In addition, all soil and exempt 
construction and demolition debris will be handled, characterized, and managed to prevent the 
potential for accidental release of contaminants to the environment.  Excavated soils will be 
staged in appropriate soil piles of approximately 250 to 500 cubic yards.  All soil piles will be 
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segregated by source and retained under the applicable excavation permit for reference until the 
final destination of the material is determined. 

As detailed above, all soil piles that cannot be returned to the original excavation will be 
characterized through laboratory analysis for parameters provided in 6 NYCRR Part 375-6.8(b) – 
Soil Cleanup Objectives.  Additional characterization of any material generated and determined 
to require off-site disposal will be conducted as required by the receiving landfill.  If the 
resulting soil concentrations are below the pertinent standards (e.g., those outlined within the 
applicable standards), the soil or exempt material will be used as general backfill at the site.  Off-
site disposal of other material as determined through the sample characterization data will be 
completed and documented in accordance with pertinent land disposal restriction criteria or the 
criteria of the receiving facility.   

All waste materials will be properly handled, packaged, and labeled in accordance with pertinent 
Department of Transportation (DOT) regulations.  Shipping manifests, bill(s) of lading, 
instructions to the carrier, and advance shipment notification forms will be prepared and 
submitted to the Textron Project Manager for review.  Material shipments will be the 
responsibility of the generator.   

Excavation Dewatering Procedures 
During the course of excavation of subsurface soils, groundwater may be encountered.  Plans for 
additional excavation activities into the water table will be based on the project requirements as 
described in Section 3.5 of this CPSMP.  In those project instances where dewatering may be 
necessary, it is anticipated that dewatering activities will typically be completed using a simple 
“trash” type pump but will be dependent on site and project conditions.  Any water generated 
from dewatering will be appropriately characterized for subsequent discharge to an approved 
treatment system or facility (i.e., On-Site Treatment Plant) by the site owner or it’s contractor 
with Textron’s approval.  

4.3 Site Restoration Requirements 
Following the completion of excavation activities, the excavation will be backfilled to match the 
existing ground surface or alternate grades required for the anticipated future use of the area 
(e.g., grass, gravel, pavement, etc.) as determined by the site owner. 

As detailed above, clean soil generated from the excavation will be used to backfill the 
excavations pursuant to the Soil Management Plan and the applicable NYSDEC standards.   

The placement and grading of fill materials will be performed to promote positive drainage and 
to minimize erosion potential.  As stated above, surfaces will be restored to match the 
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surrounding surface cover.  At the conclusion of all restoration activities, a final civil survey may 
be performed to document the final grade, should the project result in new final grades.   

4.4 Unanticipated Environmental Conditions Procedures 
Should an unanticipated environmental condition arise, work will be stopped.  The on-site 
project representative or other designated contractor employee will contact the Textron Project 
Manager to review the finding and address the required actions, if necessary.  No further actions 
will be completed without the Textron Project Manager’s guidance and input. 

Because comprehensive remedial and site investigations have been previously conducted at the 
site, Textron does not expect that unanticipated environmental conditions will be encountered in 
the field or require subsequent remedial response.  In the event that unanticipated conditions are 
encountered during any construction activity, excavation and related procedures outlined in this 
CPSMP will be implemented and followed.  In the event that unanticipated conditions are 
encountered during construction activities not related to the site remedial action, excavation 
(either vertically or horizontally) beyond the extent intended to complete future development/ 
construction activities, if any, may be considered appropriate in order to remove grossly 
impacted material defined by the visible presence of non-aqueous phase liquid.  The necessity to 
complete additional measures will be determined based upon whether the measures:  (1) 
eliminate exposure pathways, (2) eliminate the migration of contaminants to groundwater or 
surface water where such a threat is not otherwise addressed by the site-wide remedial program, 
or (3) whether the additional measures are necessary to eliminate significant threats to human 
health or the environment that are not otherwise eliminate or mitigated by the overall site-wide 
remedial action program and in consultation with NYSDEC personnel.   
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan 

Overview 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of 
protection for the downwind community (i.e., off-site receptors including residences and businesses and 
on-site workers not directly involved with the subject work activities) from potential airborne 
contaminant releases as a direct result of investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 

Community Air Monitoring Plan 

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.  

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a 
sample location. In some instances, depending upon the proximity of potentially exposed 
individuals, continuous monitoring may be required during sampling activities. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

VOC Monitoring, Response Levels, and Actions 

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the 
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be 
performed using equipment appropriate to measure the types of contaminants known or suspected to be 
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an 
appropriate surrogate. The equipment should be capable of calculating 15-minute running average 
concentrations, which will be compared to the levels specified below. 

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring. 

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone
persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be 
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 200 
feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm over 
background for the 15-minute average. 

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be
shutdown. 

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH)
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.  

Particulate Monitoring, Response Levels, and Actions 

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 
monitoring should be performed using real-time monitoring equipment capable of measuring particulate 
matter less than 10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes 
(or less) for comparison to the airborne particulate action level. The equipment must be equipped with 
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should 
be visually assessed during all work activities. 
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 
above the upwind level and provided that no visible dust is migrating from the work area. 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County
Health personnel to review. 

December 2009 
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Appendix 1B 
Fugitive Dust and Particulate Monitoring 

A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites 
is a responsibility on the remedial party performing the work. These procedures must be incorporated 
into appropriate intrusive work plans. The following fugitive dust suppression and particulate 
monitoring program should be employed at sites during construction and other intrusive activities which 
warrant its use:  

1. Reasonable fugitive dust suppression techniques must be employed during all site activities
which may generate fugitive dust.  

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial 
activities may also include the excavation, grading, or placement of clean fill. These control measures 
should not be considered necessary for these activities.  

3. Particulate monitoring must be performed using real-time particulate monitors and shall
monitor particulate matter less than ten microns (PM10) with the following minimum performance 
standards:  

(a) Objects to be measured: Dust, mists or aerosols; 
(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3); 
(c) Precision (2-sigma) at constant temperature:  +/- 10 :g/m3 for one second averaging; and 

+/- 1.5 g/m3 for sixty second averaging; 
(d) Accuracy:  +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

fine test dust (mmd= 2 to 3 :m, g= 2.5, as aerosolized); 
(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger; 
(f) Particle Size Range of Maximum Response: 0.1-10; 
(g) Total Number of Data Points in Memory: 10,000; 
(h) Logged Data: Each data point with average concentration, time/date and data point 

number 
(i)  Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), STEL concentration and 
time/date occurrence, averaging (logging) period, calibration factor, and tag number; 

(j)  Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes), 
alarms required; 

(k)  Operating Time: 48 hours (fully charged NiCd battery); continuously with charger; 
(l) Operating Temperature: -10 to 50o C (14 to 122o F); 
(m) Particulate levels will be monitored upwind and immediately downwind at the working 

site and integrated over a period not to exceed 15 minutes.  

4. In order to ensure the validity of the fugitive dust measurements performed, there must be
appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the remedial party to 
adequately supplement QA/QC Plans to include the following critical features: periodic instrument 
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.  

5. The action level will be established at 150 ug/m3 (15 minutes average).  While conservative,
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this short-term interval will provide a real-time assessment of on-site air quality to assure both health 
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must 
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above 
the background level, additional dust suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential 
for contaminant migration. Corrective measures may include increasing the level of personal protection 
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should 
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as 
provided in the site design or remedial work plan.  The notification shall include a description of the 
control measures implemented to prevent further exceedances.  
 

6.  It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or 
above the action level. Since this situation has the potential to allow for the migration of contaminants 
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time 
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site, 
additional dust suppression techniques must be employed. Activities that have a high dusting potential--
such as solidification and treatment involving materials like kiln dust and lime--will require the need for 
special measures to be considered.  
 

7. The following techniques have been shown to be effective for the controlling of the 
generation and migration of dust during construction activities:  
 

(a) Applying water on haul roads;  
(b) Wetting equipment and excavation faces;  
(c) Spraying water on buckets during excavation and dumping;  
(d) Hauling materials in properly tarped or watertight containers;  
(e) Restricting vehicle speeds to 10 mph;  
(f) Covering excavated areas and material after excavation activity ceases; and 
(g) Reducing the excavation size and/or number of excavations.  

 
Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the 
above-mentioned techniques are used.  When techniques involving water application are used, care must 
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing 
sprays will prevent overly wet conditions, conserve water, and provide an effective means of 
suppressing the fugitive dust.  
 

8. The evaluation of weather conditions is necessary for proper fugitive dust control. When 
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be 
suspended. There may be situations that require fugitive dust suppression and particulate monitoring 
requirements with action levels more stringent than those provided above. Under some circumstances, 
the contaminant concentration and/or toxicity may require additional monitoring to protect site 
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be 
in order. This must be evaluated when a health and safety plan is developed and when appropriate 
suppression and monitoring requirements are established for protection of health and the environment. 
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(a) Scope and application. This appendix contains specifications for sloping and benching 
when used as methods of protecting employees working in excavations from cave-ins. The 
requirements of this appendix apply when the design of sloping and benching protective 
systems is to be performed in accordance with the requirements set forth in § 1926.652(b)
(2). 

(b) Definitions. 

Actual slope means the slope to which an excavation face is excavated. 

Distress means that the soil is in a condition where a cave-in is imminent or is likely to 
occur. Distress is evidenced by such phenomena as the development of fissures in the face 
of or adjacent to an open excavation; the subsidence of the edge of an excavation; the 
slumping of material from the face or the bulging or heaving of material from the bottom of 
an excavation; the spalling of material from the face of an excavation; and ravelling, i.e., 
small amounts of material such as pebbles or little clumps of material suddenly separating 
from the face of an excavation and trickling or rolling down into the excavation. 

Maximum allowable slope means the steepest incline of an excavation face that is 
acceptable for the most favorable site conditions as protection against cave-ins, and is 
expressed as the ratio of horizontal distance to vertical rise (H:V). 

Short term exposure means a period of time less than or equal to 24 hours that an 
excavation is open. 

(c) Requirements -- (1) Soil classification. Soil and rock deposits shall be classified in 
accordance with appendix A to subpart P of part 1926. 

(2) Maximum allowable slope. The maximum allowable slope for a soil or rock deposit 
shall be determined from Table B-1 of this appendix. 

(3) Actual slope. (i) The actual slope shall not be steeper than the maximum allowable 
slope. 

(ii) The actual slope shall be less steep than the maximum allowable slope, when there are 
signs of distress. If that situation occurs, the slope shall be cut back to an actual slope 
which is at least ½ horizontal to one vertical (½H:1V) less steep than the maximum 
allowable slope. 

(iii) When surcharge loads from stored material or equipment, operating equipment, or 
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traffic are present, a competent person shall determine the degree to which the actual slope 
must be reduced below the maximum allowable slope, and shall assure that such reduction 
is achieved. Surcharge loads from adjacent structures shall be evaluated in accordance with 
§ 1926.651(i). 
 
(4) Configurations. Configurations of sloping and benching systems shall be in accordance 
with Figure B-1. 
 

TABLE B-1 
MAXIMUM ALLOWABLE SLOPES 

 

Footnote(1) Numbers shown in parentheses next to maximum allowable slopes are angles 
expressed in degrees from the horizontal. Angles have been rounded off. 
 
Footnote(2) A short-term maximum allowable slope of 1/2H:1V (63º) is allowed in excavations in 
Type A soil that are 12 feed (3.67 m) or less in depth. Short-term maximum allowable slopes for 
excavations greater than 12 feet (3.67 m) in depth shall be 3/4H:1V (53º). 
 
Footnote(3) Sloping or benching for excavations greater than 20 feet deep shall be designed by a 
registered professional engineer. 
 

Figure B-1 
 

Slope Configurations 
 
(All slopes stated below are in the horizontal to vertical ratio) 
 

B-1.1 Excavations made in Type A soil. 
 
1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope 
of ¾:1. 
 

 
 

SIMPLE SLOPE -- GENERAL 
 
Exception: Simple slope excavations which are open 24 hours or less (short term) and which
are 12 feet or less in depth shall have a maximum allowable slope of ½:1. 
 

 

SOIL OR ROCK TYPE MAXIMUM ALLOWABLE SLOPES (H:V)(1) FOR 
EXCAVATIONS LESS THAN 20 FEET DEEP(3)

STABLE ROCK 
TYPE A (2) 
TYPE B 
TYPE C

VERTICAL (90º) 
3/4:1 (53º) 
1:1 (45º) 
1 ½:1 (34º)
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SIMPLE SLOPE -- SHORT TERM 

 
2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of 
3/4 to 1 and maximum bench dimensions as follows: 
 

 
 

SIMPLE BENCH 
 

 
 

MULTIPLE BENCH 
 
3. All excavations 8 feet or less in depth which have unsupported vertically sided lower 
portions shall have a maximum vertical side of 3½ feet. 
 

 
 

UNSUPPORTED VERTICALLY SIDED LOWER PORTION -- MAXIMUM 8 FEET IN DEPTH) 
 
All excavations more than 8 feet but not more than 12 feet in depth with unsupported 
vertically sided lower portions shall have a maximum allowable slope of 1:1 and a maximum 
vertical side of 3½ feet. 
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION -- MAXIMUM 12 FEET IN DEPTH) 
 
All excavations 20 feet or less in depth which have vertically sided lower portions that are 
supported or shielded shall have a maximum allowable slope of ¾:1. The support or shield 
system must extend at least 18 inches above the top of the vertical side. 
 

 
 

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION 
 
4. All other simple slope, compound slope, and vertically sided lower portion excavations 
shall be in accordance with the other options permitted under § 1926.652(b). 
 

B-1.2 Excavations Made in Type B Soil 
 
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of 1:1. 
 

 
 

SIMPLE SLOPE 
 
2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope of 
1:1 and maximum bench dimensions as follows: 
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SINGLE BENCH 
 

 
 

MULTIPLE BENCH 
 
3. All excavations 20 feet or less in depth which have vertically sided lower portions shall be 
shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of 1:1. 
 

 
 

VERTICALLY SIDED LOWER PORTION 
 
4. All other sloped excavations shall be in accordance with the other options permitted in § 
1926.652(b). 
 

B-1.3 Excavations Made in Type C Soil 
 
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of 1½:1. 
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SIMPLE SLOPE 
 
2. All excavations 20 feet or less in depth which have vertically sided lower portions shall be 
shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of 1½:1. 
 

 
 

VERTICAL SIDED LOWER PORTION 
 
3. All other sloped excavations shall be in accordance with the other options permitted in § 
1926.652(b). 
 

B-1.4 Excavations Made in Layered Soils 
 
1. All excavations 20 feet or less in depth made in layered soils shall have a maximum 
allowable slope for each layer as set forth below. 
 

 
B OVER A 
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C OVER A 

 

 
C OVER B 

 

 
A OVER B 

 

 
A OVER C 

 

 
B OVER C 

 
2. All other sloped excavations shall be in accordance with the other options permitted in § 
1926.652(b). 
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Health and Safety Plan 





be modified. Therefore, CB&I only makes representations or warranties as to the adequacy of the HASP for currently anticipated activities 
and conditions 

Copyright© CB&I. All Rights Reserved 
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1.0 Introduction 
The policy of CB&I is to provide a safe and healthful work environment for all employees.  CB&I considers' no phase of 
operations or administration to be of greater importance than injury and illness prevention. Safety takes precedence over 
expediency and shortcuts. CB&I, believes that all accidents and injuries are preventable. CB&I will take every reasonable 
step to reduce the possibility of injury, illness, or accident. 

This Health and Safety Plan’s (HASP) objective is to help establish safe working conditions at the site. Safety procedures 
and protective equipment are chosen according to potential hazards. Specific hazard control methods have been evaluated 
and selected to minimize the potential of accident or injury. 

This HASP prescribes the procedures that must be followed during specific site activities. Operational changes that could 
affect the health and safety of personnel, the community, or the environment will not be made without the prior approval 
of the Project Manager (PM) and the Health, Safety & Environmental Manager (HSM). 

The provisions of this plan are mandatory for all personnel and subcontractors assigned to the project. All visitors to the 
work site must abide by the requirements of this plan. All project participants will attend a pre-job briefing where the 
contents of this HASP and the Activity Hazard Analysis (Appendix B) will be discussed. Project staff assigned to this 
project must sign the HASP Agreement and Acknowledgement Sheet (below) to confirm that they understand and agree 
to abide by the provisions of this plan.  Daily, the Site Supervisor (SS) or designee will need to complete a Tailgate Safety 
Meeting Form (Appendix A) and a Job Safety Analysis Form (Appendix A) and ensure all personnel working on site sign 
both forms. 

All work will comply with the Occupational Safety and Health Act (OSHA) standard, “Hazardous Waste Operations and 
Emergency Response” (29 CFR 1910.120), CB&I Health and Safety Procedures, client requirements, and other federal, 
state, and local procedures that require the development and implementation of a HASP. Generation of this document 
certifies that the workplace has been evaluated for hazards. A hazard assessment has been performed and the adequacy of 
the personal protective equipment (PPE) selected was evaluated as required by 29 CFR 1910.132(d), 1910.134, 1926.25, 
and 1926.55, and is duly noted by the signature(s) and date appearing on the cover page of this document. 

I have read the site safety plan for the Textron site and fully understand its contents. 

HASP Agreement & Acknowledgement Sheet 
Date Name Company 
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1.1 Site Description/Background Information 
The Off-Site System consists of six (6) Zone 1 bedrock groundwater extraction wells (EW-1 through EW-6) connected by 
a subsurface double-containment pipeline that discharges the extracted groundwater to the Niagara County Sewer District 
(NCSD) Publicly Owned Treatment Works (POTW). The Off-Site System has been operating since March 1993. 
Extraction well EW-1 was taken out of service during system start-up in March 1993, based on the hydraulic response 
observed during system start-up. EW-6 was taken off-line on April 11, 1996 in an attempt to reduce the constituent 
concentration at the southern boundary of the dissolved phase plume in the area of EW-6. The cessation of pumping at 
EW-6 has allowed EW-5 to draw the dissolved phase plume boundary (just south of EW-6) to the north toward EW-5. 
 
The On-Site System consists of seven (7) Zone 1 bedrock groundwater extraction wells (EW-7, EW-8, EW-13 and DW-9 
through DW-12) connected by a subsurface double containment pipeline that delivers the extracted groundwater to the 
On-Site Treatment Plant. At the Treatment Plant, the water is stripped of volatile organic compounds (VOCs), which are 
discharged to the atmosphere under a NYSDEC approved permit. The water ultimately is discharged to the Walmore 
Road storm sewer under a National Pollution Discharge Elimination System permit. Construction of the system was 
initiated on September 20, 1993 and was substantially completed in late 1994. Start-up of the system began in April 1995. 
DW-9 was taken off-line on May 26, 1998 in order to focus remedial efforts on the southern facility property line near 
wells EW-7 and EW-8. In order to form a more robust hydraulic barrier between EW-7 and EW-8, extraction well EW-13 
was added to the system approximately midway between these wells and was activated on September 25, 1998. 
 

1.2 Scope of Work 
This plan addresses health and safety issues involved with the following tasks: 

• Mobilization 

• System Operations and Maintenance 

• System Service and Repairs 

• Installation and/or Abandonment and Gauging of Groundwater Monitoring Wells 

• Annual Groundwater Sampling 

• Semi-annual Discharge Monitoring 

• Monthly Discharge Monitoring 

1.3 Project-Specific Information 
1.3.1 Chemicals of Concern 
See Table 1 for a summary profile of the hazards and control measures to follow for the contaminants of concern (COC). 
This profile is based on recent site history and site characterization. For more detailed and specific information, always 
refer to the Material Safety Data Sheet (MSDS) or equivalent information for the compound (see Appendix C). 

Table 1:  Contaminants of Concern Profile 

Contaminant Physical/Chemical 
Characteristics (Target Organs/ 

Route of Entry) 

OSHA PELs 
TWA 

(STEL) 

ACGIH 
TLVs TWA 

(STEL) 

NIOSH REL 
TWA (STEL) 

Vinyl Chloride Colorless gas or liquid (below 7°F) 
with a pleasant odor at high 
concentration. 
MW:62.5               VP: 3.3 atm 
BP: 7°F                  FRZ: -265°F 

NA NA NA 
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Sol: 0.1%               UEL: 33.0%       
FL.P Not listed      LEL: 3.6%       
IP: 9.99 eV 
 
Target organs – liver, CNS, blood, 
resp sys, lymphatic system 
 
Route of Entry – Inhalation and 
contact 

Carbon Disulfide Colorless to faint-yellow liquid with 
a sweet ether-like odor. [Note: 
Reagent grades are foul smelling.] 
MW:76.1           VP: 297 mm Hg 
BP: 116°F          FRZ: -169°F 
Sol: 0.3%           UEL: 50.0%      
FL.P -22°F        LEL: 1.3%       
IP: 10.08eV 
Target Organs - central nervous 
system, peripheral nervous system, 
cardiovascular system, eyes, 
kidneys, liver, skin, reproductive 
system. 
Route of Entry – Inhalation, skin 
absorption, ingestion skin and/or 
eye contact 

20 ppm 
code:M 

10 ppm 1 ppm (3 
mg/m3) ST 
10 ppm 

Methylene 
Chloride 

Colorless liquid with a chloroform-
like odor. 
MW:84.9           VP: .0000002 mm 
Hg 
BP: 104°F          FRZ: 198°F 
Sol: 2%              UEL: NA      
FL.P 374°F        LEL: NA       
IP: 10.70eV 
Target organs – Eyes, liver, spleen, 
CVS 
Route of Entry – Inhalation, 
ingestion, contact 

25 ppm ST 
125 ppm 

50 ppm Ca 

1,2 
Dichloroethene 

Colorless liquid with a mild 
chloroform-like odor. 
MW:97.0             VP: 180-265 mm 
Hg 
BP: 118 to 140°F  FRZ: -57 to -
115°F 
Sol: 0.4%                 UEL: 12.8%       
FL.P 36 to 39°F       LEL: 5.6%       
IP: 9.65 eV 
 
Target organs – Eyes, respiratory 
system, CNS 

200 ppm 200 ppm  200 ppm 
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Route of Entry – Inhalation, 
ingestion and contact 

1,2 
Dichloroethane 

Colorless liquid with a pleasant, 
chloroform-like odor. [Note: 
Decomposes slowly, becomes 
acidic & darkens in color.] 
 MW:99.0                VP: 64  mm Hg 
BP: 182°F               FRZ: -32°F        
Sol: 0.9%                UEL: 16%      
FL.P 36 to 39°F       LEL: 6.2%       
IP: 11.05 eV 
 
Target organs – Eyes, skin, 
kidneys, liver, central nervous 
system, cardiovascular system  
 
Route of Entry – inhalation, 
ingestion, skin absorption, skin 
and/or eye contact 

TWA 50 
ppm 

5 ppm Ca TWA 1 
ppm 

Chloroform Colorless liquid with a pleasant 
odor. 
MW:119.4               VP: 160 mm Hg 
BP: 143°F               FRZ: -82°F        
Sol: 0.5% (77°F)     UEL: NA       
FL.P 36 to 39°F       LEL: NA       
IP: 11.42 eV 
 
Target organs – Liver, kidneys, 
heart, eyes, skin, central nervous 
system  
 
Route of Entry – inhalation, skin 
absorption, ingestion, skin and/or 
eye contact 

50 ppm 10 ppm Ca ST 2 ppm 

1,1,1-
Trichloroethane 

Colorless liquid with a mild 
chloroform-like odor. 
MW:133.40          VP: 100 mm Hg 
BP: 165°F             FRZ: -26°F 
Sol: Not Listed       UEL: 16.0%       
FL.P Not listed      LEL: 7.0%       
IP: Not Listed 
Target organs – CNS, kidneys, liver 
and cardiovascular system 
 
Route of Entry – Inhalation, 
ingestion and contact 

350 ppm 350 ppm 350 ppm 

Carbon 
Tetrachloride 

Colorless to water-white liquid with 
an odor like carbon tetrachloride at 

TWA 10 
ppm 

S, 5 ppm / 
10 STEL 

Ca ST 2 ppm 
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high concentrations 
MW:153.8             VP: 91 mm Hg 
BP: 170°F              FRZ: -9°F 
Sol: 0.05%            UEL: Not listed       
FL.P Not listed      LEL: Not listed       
IP: 11.47  eV 
Target organs – central nervous 
system, eyes, lungs, liver, kidneys, 
skin 
 
Route of Entry – inhalation, skin 
absorption, ingestion, skin and/or 
eye contact 

Trichloroethylene Colorless to water-white liquid with 
an odor like carbon tetrachloride at 
high concentrations 
MW:187.4             VP: 285 mm Hg 
BP: 118°F             FRZ: -31°F 
Sol: 0.02%(77°F)  UEL: Not listed       
FL.P Not listed      LEL: Not listed       
IP: 11.99 eV 
Target organs – CNS 
 
Route of Entry – Inhalation and 
contact 

100 ppm 50 ppm 25 ppm (10 
Hour TWA) 

Ca – Substances that NIOSH considers to be potential occupational carcinogens 
C – Ceiling  
NIOSH – National Institute for Occupational Safety and Health 
OSHA – Occupational Safety and Health Administration 
PEL – Permissible exposure limit 
REL – Recommended exposure limit 
STEL – Short-term exposure limit 
TWA – Time-weighted average 
TLV – Threshold limit values 

 

1.3.2 Project PPE Levels 
See Table 2 for specific clothing required for each level of PPE for this site; see Table 3 for task-specific level 
requirements.  Level D is the minimum acceptable level for sites.  Upgrade to Modified Level D occurs when there is a 
possibility that contaminated media can contact the skin or work uniform. Upgrade to Level C occurs when the results of 
air monitoring reveals that air monitoring action levels have been exceeded. Upgrade to Level B occurs when the results 
of air monitoring reveals action levels have been exceeded (site personnel must have met training requirements).  Workers 
must maintain proficiency in the use and care of PPE that is to be worn. 

 

Table 2:  Personal Protection Equipment 

Level Requirements Optional PPE 
Level D Work uniform (Long pants with long sleeved 

shirt  
Hearing protection (muffs and/or 
plugs). 
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Level Requirements Optional PPE 
Steel-toed boots 
Approved safety glasses or goggles 
Hard hat 

Leather work gloves  
High visibility traffic vest  

Modified Level D-1 Level D 
Nitrile gloves. 

Hearing protection (muffs and/or 
plugs) 
High visibility traffic vest 

Modified Level D-2 Level D 
Tyvek or PE-coated Tyvek suit. 
Nitrile outer and inner liner gloves. 
Latex booties or rubber overboots. 

Hearing protection (muffs and/or 
plugs). 
High visibility traffic vest  
Face shield and/or goggles  
Metatarsal/leg guards for high 
pressure washing 

Level C Modified Level D-2. 
NIOSH/MSHA-approved full-face respirator 
with organic vapor/acid gas oil proof high 
efficiency (P100) cartridges. 

Hearing protection (muffs and/or 
plugs). 
High visibility traffic vest  

Level B Modified Level D 
Hazmat over the sock boots 
NIOSH/MSHA approved full-face positive 
pressure demand supplied air respirator, 
either airline or self-contained. 

Hearing protection (muffs and/or 
plugs). 
High visibility traffic vest  

Prior to using, all equipment must be inspected to ensure proper working condition. 

Table 3:  Task-Specific Air Monitoring/PPE Summary 
A downgrade in air monitoring and PPE level must be approved by the HSM. 

Job Task PPE 
Level 

Instrument Frequency 

Soil and Groundwater sample 
collection. 

Modified 
Level D-1 

PID and 
LEL 

Start up of work at each task 
location, then every 30 – 60 minutes 
based upon air monitoring results. 
Monitor 15 minutes to continuously 
if action levels have been reached. 

Monitoring Well 
Installation/Abandonment 

Level D-2 PID and 
LEL 

Start up of work at each task 
location, then every 30 – 60 minutes 
based upon air monitoring results. 
Monitor 15 minutes to continuously 
if action levels have been reached. 

Remediation system Installation. Level D  NA NA 
General site duties, system O&M, 
bag filter changeout, Redux® 
changeout, operation of equipment, 
etc. 

Level D N/A N/A 
 
 

Carbon changeout. Modified 
Level D-2 

N/A N/A 

Note: “Start up of work at each new task location” means to monitor the air quality at each new operation on the site. The 
breathing zone is the area inside a 1-foot radius around the head. 
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1.3.3 Air Monitoring Requirements 
Section 6.0 of the HASP provides information on when air monitoring must be conducted, calibration requirements, and 
how to document air monitoring readings.  Table 4 provides a summary of the requirements for this project site. 

Table 4:  Air Monitoring Action Levels   
NOTE: EHS will add other screening instruments and action levels as per site specific requirements. 

Instrument* Function Measurement Action 
PID (11.7*eV 
lamp) - Measures 
Total Organic 
Vapors 

Conduct air monitoring for 
volatile organic compounds 
during activities where 
contaminated media are 
present. Make sure that a 
background reading is 
taken before the start up of 
activities and periodically 
thereafter. 

0 – 5 ppm above 
background 

Level D 

>5 - 25 ppm 
above 
background 

Modified Level D-1/D-2 

>25 ppm above 
background 

Upgrade to Level C. Coordinate 
with PM and HSM for guidance 

>250 ppm Stop work required. Leave work 
area, contact PM and HSM for 
guidance 

Oxygen/Combusti
meter (O2/LEL)  
Measures oxygen 
level (O2) and 
lower explosive 
limit (LEL) 

Conduct air monitoring for 
O2/LEL when conditions 
exist where flammable 
vapors/gases and/or 
oxygen deficiency or 
enrichment can occur. 
A decreased O2 reading of 
0.1% (e.g., 20.9% to 
20.8%) actually represents 
a change in the total air 
envelope of approximately 
0.5% or 5,000 ppm. This 
represents little hazard if 
the displacing gas is inert; if 
the displacing gas is 
toxic/flammable/reactive, 
such a concentration 
represents a real hazard. 
Verify reasons for O2 
depletion by conducting air 
monitoring with instruments 
that can measure 
suspected contaminants 
(PID/FID) or that can 
confirm presence of 
contaminants (detector 
tubes or chemical specific 
real-time air monitors). 

O2 = 20.9 % Acceptable 
O2 >19.5 - 
20.8% 

Verify reasons for O2 depletion with 
appropriate air monitoring instru-
mentation before work continues. 
Utilize appropriate engineering 
controls/PPE once atmospheric 
contaminants have been verified. 

O2 >20.9 % - 22 
% 

Verify reasons for O2 enrichment 
before entering area. Utilize 
appropriate engineering 
controls/PPE to control O2 enriched 
atmosphere. 

O2 >22 % Leave area immediately; this 
atmosphere is extremely 
flammable. Notify PM or HSM for 
guidance. 

O2 <19.5% Leave area immediately; this 
atmosphere is oxygen deficient. 
Verify reasons for O2 depletion with 
appropriate air monitoring 
instrumentation before work 
continues. Utilize appropriate 
engineering controls/PPE once 
atmospheric contaminants have 
been verified. 

LEL <5% Acceptable conditions. Continue 
normal activity. 

LEL >5% Leave area immediately. Contact 
PM or HSM for guidance on venting 
and other safety measures. 

*Note: Instruments must be calibrated according to manufacturer's recommendations. 
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1.3.4 Daily Tailgate and Job Safety Analysis Requirements 
See Section 4.1 for the chemical hazards associated for the site. See Section 4.2 for chemical handling procedures to be 
followed when handling corrosive materials. JSAs for specific work tasks will be developed in the field. They will be 
appropriate for site conditions and will be reviewed during daily tailgate safety meetings. Any JSAs developed for 
ongoing operations will be included in Appendix A. See Section 3.1 for general guide-lines that are common to most 
projects. 

Any change in the scope of work will require an amendment to this HASP. Any task conducted beyond the scope of work 
identified in this HASP must be evaluated using the JSA process. The PM and Site Manager (SM) will be responsible for 
identifying conditions that are beyond the scope of work and communicating to the SHSO. The SHSOs will provide 
guidance in the development of JSAs. See Appendix A for the JSA format CMS-710-05-FM-01708.  The completed 
JSAs must accompany the HASP. 

A JSA, according to CB&I policy, will be completed daily for each task by the site supervisor or foreman responsible for 
the task(s). The SHSO will facilitate the process and help guide the supervisor in correctly assessing each task for the 
proper hazards and controls. JSAs are completed in-depth at the beginning of each task identified herein, and for new 
tasks that develop. However, as the work progresses, the JSAs are modified each day to address changes in work 
practices, site conditions, process changes, or unusual occurrences. If no modifications are necessary, the JSAs must still 
be completed, noting such. As work changes can happen at any time, these JSAs may be necessary to be modified more 
than once a day per task. The JSA must remain with the work crews until task is completed. 

The supervisor, foreman, and SHSO share the responsibility to review these JSAs with the work crew each day and when 
JSAs are modified on such days. The JSA procedure allows for signature of work crews, who must sign the bottom form 
of the JSA for the task that they are working on, acknowledging that they have been briefed. The JSA process is actually 
the same as a “safe work permit,” where the supervisor or foreman grants permission to work only after the initial 
assessment of hazards has been made and proper work controls or injury minimization measures have been communicated 
and understood by affected workers. 

Although daily JSAs capture the changes that may occur throughout the project, the changes that are made shall be used to 
update the initial JSA weekly or bi-weekly.  This is important, especially for long-term projects, in that it serves to 
maintain an up-to-date JSA for reference and/or training/orientation purposes. 

Although this HASP contains the safety requirements for the identified work tasks, this process is critical to identifying 
changes in the hazard scenario or identifying new hazards that need to be addressed. If there are any questions regarding 
this process or assistance is required, contact the local HSM. 

5X5 Analysis/STARRT Cards 

An additional step in the Work Hazard Analysis/Recognition Process (CMS -710-05-PR-01700) is to develop a 5 X 5 
Analysis/Safety Task Analysis and Risk Reduction Talk (STARRT) Card or equivalent form) just prior to the 
performance of the work. The job or task specific analysis is performed by the individual who is to perform the work. This 
is the individual’s opportunity to confirm that he has everything needed to perform the work in a safe manner. 

The individual will prepare job step specific analysis, using one of the following found in Appendix A: 

• CMS-710-05-FM-01706—Sample 5x5 Analysis 

• CMS-710-05-FM-01707—Sample STARRT Card 

The work crew will be actively involved in conducting a 360° review of their specific work area, identifying hazards of 
their work and the hazards of work activities surround them. The work crew lead and the work crew will also collectively 
review the means of mitigation and ensure proper controls and measures are in place. 
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The job or task specific analysis is a tool for the individual to identify any unaccounted hazards that one may encounter 
associated with the tasks he will actually be performing. 

1.3.5 Injury Management and Hospital Route Maps 
Injury Management/Incident Notification 
Observe the following injury management/incident notification procedures and practices: 

Injury Management 
Observe the following injury management procedures and practices: 

• Once a personal injury incident is discovered the first action will be to ensure the injured party received appropriate 
medical attention.  

• If it is safe to do so, the nearest workers will immediately assist a person who shows signs of medical distress or who 
is involved in an accident.  

• The work crew supervisor will be summoned. The work crew supervisor will immediately make contact with the PM 
or other designated individual to alert them of the medical emergency. The work crew supervisor will advise and 
perform the following “Care of the Employee”: 

- Location of the victim at the work site. 

- Nature of the emergency. 

- Whether the victim is conscious. 

- Specific conditions contributing to the injury, if known. 

- Escort the injured person to the occupational clinic or hospital or arrange for ambulance. 

- Contact CORE (877-347-7429) to inform them of the clinic or hospital the employee is going to be treated and to 
arrange for a drug and alcohol test 

Notification Requirements 
Directly After “Care of the Employee,” make the following notifications, in order: 

• Contact the PM and H&S Manager immediately 

• Contact CORE (877-347-7429) prior to or during treatment 

• Contact the CB&I Incident Hot Line within 1 hour at (866) 299-3445 

• PM will contact upper line management 

• The H&S Manager will facilitate the incident investigation 

• Incident will be entered into Cintillate within the appropriate reporting time frames (See CMS-710- 05-PR-02200).   

• Site supervisor will complete appropriate accident reports (see Appendix C) in accordance with CMS-710- 05-PR-
02300. 

All client requirements will be adhered to including pertinent personal injury incident reporting. 

Incident Other Than Personal Injury 
All incidents including fire, explosion, property damage, environmental release etc. will be responded in accordance with 
the site specific Health and Safety Plan (see Section 9.0).  In general, this includes securing the site appropriate to the 
incident, turning control over the emergency responders, or securing the site and summoning appropriate remedial 
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personnel or equipment.  CB&I will immediately notify the client of any major incident, fire, equipment/ property 
damage, and environmental incident with a preliminary report.  A full report will be provided within the requirements in 
CMS-710- 05-PR-02200. 

Motor Vehicle Incidents 
All motor vehicle accidents will be reported to the Help Desk, Project Management, and HSM. HSM will determine 
whether the motor vehicle incident requires the driver of the vehicle to obtain a drug and alcohol test.  In general all 
chargeable, at fault accidents will require the operator to submit to a drug and alcohol screening. Special note regarding 
any incident: Should you become involved in any incident always contact the Regional H&S Manager for guidance. 

Table 5:  Site Emergency Form 

Category Information 
Possible Contaminants of 
Concern 

Vinyl Chloride, Carbon Disulfide, Methylene Chloride, 1,2 
Dichloroethene, 1,2 Dichloroethane, Chloroform, 1,1,1 
trichloroethane, Carbon Tetrachloride, Trichloroethylene 

Office Telephone (518) 783-1996 
Site Location Address 2221 Niagara Falls Blvd., Niagara Fall, New York 

* Do not endanger your own life. Survey the situation before taking any action. 
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Table 6:  Emergency Phone Numbers* 

Contact Phone Number 
Ambulance 911 
Fire 911 
Police 911 
Poison Control 1-800-222-1212 
CB&I Corp. Medical Provider CORE Health Services – 877-347-7429 (24 hr. service) 
CB&I Medical Case Manager Dr. William Nassetta, MD, MPH, CORE Health Services 

(225) 756-2673 (direct dial)  
Hospital Name / Phone 
Number 

Niagara Falls Memorial Medical Center 
621 10th Street 
Niagara Falls, New York 14301 
(716) 278-4000 

Occupational Clinic Name / 
Phone Number 

Niagara Falls Memorial Medical Center 
621 10th Street 
Niagara Falls, New York 14301 
(716) 278-4621 

Project Manager (PM) Cecelia Byers (412) 858-3977 
Site Supervisor Kevin Cronin (716) 472-0434 
Site Safety & Health Officer 
(SSHO) 

Kevin Cronin  
(716) 472-0434 

Health & Safety & 
Environmental Manager 
(HSM) 

Greg McElroy 
(412) 858-1542 

Client Contact Greg Simpson (401) 457-2635 
National Response Center 1-800-424-8802 
State Agency New York State Department of Environmental Conservation 

Region 9 (716) 851-7220 
CB&I Transportation Spill 
Emergency Information 
(CHEM-TREC) 

1-800-424-9300 

CB&I (Hot Line) 1-866-299-3445 (24 hr. service) 
CORE 1-877-347-7429 
Dig Safe (National Contact) 811 

*In the event of any emergency contact Project Manager (PM) or the Health and Safety Representatives 

 

  

 1-11 



 

Figure 1 
Site Location 
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Figure 2 
Hospital Map  

 
 

Hospital Directions:  

1. Start out going WEST on NIAGARA FALLS BLVD / US-62 toward NY-182 W / 
PORTER RD. 

0.4 mi 

2. Turn SLIGHT RIGHT onto NY-182 W / PORTER RD. 2.3 mi 

3. Turn LEFT onto PACKARD RD / NY-182 / PORTER-PACKARD RD / CR-82. Continue 
to    follow PACKARD RD / CR-82. 

1.7 mi 

4. Turn RIGHT onto US-62 BR N / NIAGARA FALLS BLVD.   0.2 mi 

5. US-62 BR N / NIAGARA FALLS BLVD becomes US-62 N / WALNUT AVE 1.8 mi 

6 Turn RIGHT onto 10TH ST.   0.0 
mi 

7. 621 10TH ST is on the RIGHT.   0.0 mi 
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Hospital Information: 

Category Information 

Name:  Niagara Falls Memorial Medical Center 

Address: 621 10th Street 

City, State: Niagara Falls, New York 

Phone: (716) 278-4000 

Emergency Phone: 911 
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Figure 3 
Occupational Clinic Map: 
Note: The Occupational Health Center is located at the Niagara Falls Memorial Medical Center (see Figure 1). 
 
Occupational Clinic Directions:  
Note: The Occupational Health Center is located at the Niagara Falls Memorial Medical Center (see Hospital directions). 

Occupational Clinic Information: 
Category Information 

Name:  Niagara Falls Memorial Medical Center 
Address: 621 10th Street 
City, State: Niagara Falls, New York 
Phone: (716) 278-4621 
Emergency Phone: NA 
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The following table provides a minimum list of safety requirements and when or how often they should be 
conducted.  It is the responsibility of the Site Supervisor to complete the safety requirements or designate a 
competent person from the work crew to carry out the duties.  Contact your local Health Safety Environmental 
Manager for guidance on form completion and /or submission 

 
Project Safety Matrix 

 

 

10 days 
before 
field 

activities 

5 days 
before 
field 

activities 

3 days 
before 

excavation 
and /or 
drilling  

1st day 
of field 

activities 

Daily 
Req. 

Weekly 
Req. 

Monthly 
Req. 

Periodic  

Req. 

6 
Months 

Annual 
activities 

HASP Request –  

• HAZWOPER 
HASP  

• Non Intrusive  
HASP  

• Retail 
Petroleum 
HASP 

X          

Review HASP by 
PM or designee 

 X         

Utility Markout 
by OneCall or 

Private Locator  

  X 

Mark out 
digging 
location  

       

Conduct Site 
Orientation- 

Review SOW, 
HASP, JSA, Air 

Monitoring, 
Emergency 

Response, etc. 

   X       

Sign HASP 
Acknowledgement 

   X       

Draft / sign 
Tailgate meeting 

sheet 

   X X      

Draft and sign 
task specific JSA 

   X X      

Complete 5X5 and     X      
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STARRT Card  

Complete I-Care 
Cards 

       X  

1 
Observation/5 
hours worked 

  

Complete CSE, 
hot work, drilling, 
excavation, lifting, 

or other work 
permits 

    X 

As 
required 

     

Inspect tools and 
equipment before 

use 

    X 

As 
required 

     

Vehicle/ Heavy 
Equipment 
Inspection 

    X      

Calibrate air 
monitoring 
equipment 

    X  

As 
needed 

     

Record air 
monitoring results 

    X if 
conducted 

     

Fire ext. 
Inspection 

      X    

First aid 
Inspection 

     X     

Eye Wash /Safety 
Shower Inspection 

     X     

Project HSE 
Inspection 

    X X X X Bi-monthly   

HSE Assessment        X 

Quarterly 

  

Update / revise 
HASP  

        X  

6 month 
intervals 
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40 hr 
HAZWOPER 

training  

 Contact Resource Manager to obtain training and medical records prior to the start of work onsite. 

8 hr HAWOPER  

Training 

         X 

HAZWOPER 
Medical Exam / 

Respirator Fitness 
for Duty 

         X 

Respirator Fit Test          X 

As 
required 

 

Other training to 
complete tasks as 

required 

          

OTHER:   
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2.0 Key Safety Personnel 
CB&I will oversee and act accordingly during all phases of the project.  The following management 
structure will be instituted to successfully and safely completing this project.  

Health Safety & Environmental Manager 
Greg McElroy 
CB&I – Monroeville, PA  
(412) 457-2635 

The specific duties of the technical advisors include: 

• Providing technical input into the design and implementation of the site HASP 

• Advising on potential for worker exposure to project hazards along with appropriate methods and/or 
controls to eliminate site hazards. 

The following people share responsibility for health and safety at the site. See Section 2.1.1 for a 
description of the role and responsibility of each. 

Project Manager: Cecelia Byers (412) 858-3977 (office)  
(518) 281-2034 (cellular) 

Site Supervisor: Kevin Cronin (716) 472-0434 (cellular)  
 

Site Health and Safety Officer: Kevin Cronin (716) 472-0434 (cellular)  
 

Client Representative: Greg Simpson (401) 457-2635 (office)  
(XXX) XXX-XXXX (cellular) 

Health, Safety & Env. Manager: Greg McElroy (412) 858-1542 (office)  
(412) 759-5302 (cellular) 

CS&L Director HSE: Matt Hetzler (225) 987-7665 (office)  
(225) 987-7665 (cellular) 

2.1.1 Responsibilities of Key Personnel 
2.1.1.1 Project Manager 
The Project Manager, as CB&I’s project leader and principal project representative, is responsible for 
leading the project team to achieve the project’s HSE goals.  The Project Manager is accountable to 
CB&I’s Management and to the Client’s Management for the CB&I Team Performance on the project.  
The PM has authority to direct response operations; the PM assumes total control over site activities. In 
addition, the PM: 

• Prepares and organizes background review of the project, the work plan, and the field team. 

• Ensures the responsibilities as outlined in CMS-710-02-PR-05300 Extra Hazardous and Repair 
Work are maintained during the project. 

• On a monthly basis conducts an additional compliance inspection using the Project HSE Inspection 
Form (CMS-710-05-FM-01402) (Appendix A) or the Shop and Warehouse HSE Inspection Form 
(CMS 710-05-FM-01403) to document this inspection. A copy shall be forwarded to the HSE 
Manager 

• Obtains permission for site access and coordinates activities with appropriate officials. 
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• Sees that the work plan is properly carried out and on schedule. 

• Briefs the Site Supervisor (SS), Site Health and Safety Officer (SHSO), and field personnel on 
specific assignments. 

• Together with the SS and SHSO, sees that health and safety requirements are met. 

• Consults with the Health Safety & Environmental Manager (HSM) regarding unsafe conditions, 
incidents, or changes in site conditions or the scope of work. 

• Ensures Company Accident/Incident report procedures are followed (see Appendix C). 

2.1.1.2 Site Supervisor 
The SS Reports to the PM, has authority to direct response operations, and assumes control over on-site 
activities. In addition the SS: 

• Conducts daily safety meetings. 

• Conducts daily HSE Inspections and records their findings on the Daily HSE Site Inspection Form 
(CMS-710-05-FM-01401) (Appendix A). 

• Leads a formal written HSE Inspection of his work area each week.  The inspection team shall 
consist of the Site Supervisor, general foreman, the SHSO, and HSE Leader of the Week using 
CMS-710-05-FM-01402 (Appendix A). 

• Executes the work plan and schedule. 

• Manages the construction operations. 

• In conjunction with the SHSO, conducts periodic field health and safety inspections to ensure 
compliance with this HASP. 

• Enforces safety procedures. 

• Coordinates with the SHSO in enforcing worker protection levels. 

• Enforces site control. 

• Notifies, when necessary, local public emergency officials. 

• In conjunction with the SHSO, responsible for following-up on incident reports to the PM. 

2.1.1.3 Site Health and Safety Officer 
The SHSO advises the PM on all aspects of health and safety on site. The SHSO stops work if site 
operations, threaten worker or public health and safety and also informs the HSM of any changes in site 
conditions or project status. In addition, the SHSO: 

• Carry out daily informal audits of unsafe acts as well as formally on a twice-weekly basis in 
conjunction with the Site Supervisor. 

• Conducts periodic inspections to assess whether the HASP is being followed. 

• Periodically inspects protective clothing and equipment. 

• Sees that protective clothing and equipment are properly stored and maintained. 

• Controls entry and exit at the access control points. 

• Performs air monitoring in accordance with this HASP. Maintains and oversees operation of 
monitoring equipment and interpretation of data from the monitoring equipment. 
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• Monitors workers for signs of stress, including heat stress, cold exposure, and fatigue. 

• Enforces the “buddy” system. 

• Is informed of emergency procedures, evacuation routes, and telephone numbers of the local 
hospital, poison control center, fire department, and police department. 

• Notifies, when necessary, local public emergency officials. 

• Communicates incidents promptly to SS and PM. 

• Maintains communication with HSR on site activities. 

• If applicable, ensures decontamination and disposal procedures are followed. 

• Maintains the availability of required equipment. 

• Advises appropriate health services and medical personnel of potential exposures. 

• Notifies emergency response personnel in the event of an emergency. Coordinates emergency 
medical care. 

2.1.1.4 HSE Leader of the Week 
• Watch for and help correct safety hazards/problems. 

• Serve as an observer for the I Care process by doing at least one observation each day. 

• Help with HSE orientation of new employees. 

• Work as an HSE partner with new employees for their first few weeks of employment. 

• Assist with HSE inspections and completion of the site HSE Inspection Form. Supervision shall be 
present to answer questions and help rectify problems encountered. 

• Review the site HSE Inspection Form with the area Foreman/Superintendent. 

• Work with Foreman/Superintendent and other employees to correct problems found. Help find 
causal factors for HSE problems discovered. 

• Assist with correcting procedures, training and behavior-causing problems. 

• Work with Foreman/Superintendent on HSE meeting outline/agenda and take part in the meeting 
where appropriate. 

• Stop unsafe work where appropriate. 

2.1.1.5 Work Team 
The Work Team reports to the SS for on-site activities. Work parties must comprise at least two people. 
In addition, the Work Team: 

• Safely completes on-site tasks required to fulfill the work plan. 

• Participates in JSA, 5X5, STARRT, and I-CARE programs 

• Complies with the HASP. 

• Attends and participates in daily safety meetings. 

• Participates in HSE Leader of the Week Program. 

• Notifies the SS and SHSO of suspected unsafe conditions. 

• Reports all incidents to the SS and SHSO. 
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3.0 Health and Safety Training Programs 
This Section describes the health and safety training programs that site personnel must comply with. 

3.1 Medical Surveillance 
This program tracks the physical condition of the company's employees in compliance with Department 
of Transportation (DOT) regulations and Occupational Safety and Health Administration (OSHA) 
standards, and other customer requirements. In addition, medical surveillance will consist of the 
following: 

• Medical examinations and consultations must be completed for all employees prior to assignment, 
annually, upon termination, and in the event of injury and/or illness resulting from exposure at the 
work site. 

• Dr. William Nessetta (MD, MPH), of Core Health Services will review all medical examinations 
and will be available for medical consultation on an as needed basis. 

3.2 Training 
Training requirements and programs will comply with the OSHA Hazardous Waste Operations and 
Emergency Response regulation, 29 CFR 1910.120. Training requirements will consist of the following: 

• Field personnel must complete a minimum of 40 hours of hazardous waste activity instruction. 

• Field personnel must complete a minimum of three days of supervised field instruction. 

• Site Supervisors shall have successfully completed Supervisors Incident Prevention Program (SIPP) 

• Field personnel performing drilling oversight must complete CPDO in-house training. 

• Field personnel assigned to the site will also receive 8 hours of HAZWOPER refresher training each 
year. 

• On-site managers and supervisors directly responsible for employees engaged in hazardous waste 
operations will receive an additional 8 hours of supervisory training. 

• At least one person assigned to site will also receive first aid/CPR and blood borne pathogen 
training. 

• Other training may be required depending on the task to be performed (e.g., confined space, 
excavation/trenching, underground storage tank removal, fall protection, respiratory protection, and 
hazard communication). See the Activity Hazard Analysis (AHA) in Appendix B. 

3.3 Initial Orientation 
Hazardous Waste Operations Initial Health and Safety Orientation will consist of the following: 

• All project participants engaged in site operations will attend an initial site orientation where this 
HASP will be discussed and followed. Personnel will acknowledge having been given the 
orientation by signing the agreement and acknowledgement form. 
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4.0 Hazard Communication Procedures 
4.1 Hazard Communication Procedures 
The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards of all 
chemicals located at this field project site are communicated according to CMS-710-01-PR-00400 and 
29 CFR 1926.59 to all CB&I personnel and CB&I subcontractors. Personnel must follow the hazard 
communication procedures listed in Sections 4.2.1 and 4.2.2 when handling corrosive materials.  Each 
site/project must develop a Hazard Communication plan following the template CMS- 710-01-FM-00403 
found in Appendix D.   

4.2 Contaminants of Concern Profile 
See Table 4 for a summary profile of the hazards and control measures to follow for the contaminants of 
concern (COC). This profile is based on recent site history and site characterization. For more detailed 
and specific information, always refer to the Material Safety Data Sheet (MSDS) or equivalent 
information for the compound (see Appendix D). 

4.2.1 Corrosive Material Handling Procedures 
Corrosive materials include acids and bases.  They are extremely corrosive materials with a variety of 
uses.  Acids include hydrochloric, nitric, and sulfuric acids.  Bases include sodium hydroxide. Observe 
the following procedures when working with corrosive materials: 

• Wear gloves and eye-splash protection while using acid dispensed from a small dropper bottle 
during water sampling. 

• Wear a full-face, air-purifying respirator equipped with combination cartridges (organic vapor/acid 
gas) as well as Tyvek coveralls and nitrile gloves for large volume applications. 

• Have an eyewash bottle and/or portable eyewash station on site. 

• Cap all drums after dispensing chemicals. 

• Do not add anything into a virgin chemical drum, including unused product. 

• Avoid mixing strong acids and bases. Consult HSM for task-specific evaluation. If mixing is 
absolutely necessary, do it slowly. Avoid vapors or fumes that are generated. 

• When diluting acids, add the acid to water in small quantities and mix cautiously. 

• When diluting bases, add water to the base in small quantities and mix cautiously. 

4.2.2 Hazard Communication Program 
4.2.2.1 Container Labeling 
CB&I personnel will ensure that all drums and containers are labeled according to contents. These drums 
and containers will include those from manufacturers and those produced on site by operations. All 
incoming and outgoing labels shall be checked for identity, hazard warning, and name and address of 
responsible party. 

4.2.2.2 Employee Information and Training 
An ongoing corporate training program will train employees on chemical hazards. In addition, chemical 
hazards will be communicated to employees through daily safety meetings and by an initial site 
orientation program.  At a minimum, CB&I and related subcontractor employees will be instructed on the 
following: 
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• Chemicals and their hazards in the work area. 

• How to prevent exposure to these hazardous chemicals. 

• What the company has done to prevent workers' exposure to these chemicals. 

• Procedures to follow if they are exposed to these chemicals. 

• How to read and interpret labels and MSDS for hazardous substances found on CB&I sites. 

• Emergency spill procedures. 

• Proper storage and labeling. 
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5.0 Hazard Identification and Control 
In addition to the Task-Specific JSAs, Section 5.1 lists the general procedures and practices common to 
most projects. For additional information, refer to CB&I required health and safety procedures or consult 
with your health and safety professional. A copy of all required CB&I Health and Safety Procedures are 
maintained in the CB&I office managing this project. CB&I Health and Safety Procedures shall be 
followed at all times. 

5.1 General Hazards and Controls 
5.1.1 General 

• Observe the following general procedures and practices: 

• Legible and understandable precautionary labels shall be affixed prominently to containers of 
potentially contaminated soil, water, and clothing. 

• No food or beverages shall be present or consumed in a Contamination Reduction Zone (CRZ) or 
Exclusion Zone (EZ). These are only allowed in designated areas of the support zone. 

• No tobacco products shall be present or used, and cosmetics shall not be applied in a CRZ or EZ. 
These are only allowed in designated areas of the support zone, if areas have been designated. 

• Beards, facial hair, or other facial obstructions that interfere with respirator fit will preclude 
admission to the EZ when respirators are required. 

• An emergency eyewash unit shall be located immediately adjacent to employees who handle 
hazardous or corrosive materials, including decontamination fluids. All operations involving the 
potential for eye injury, splash, etc., must have ap-proved eyewash units locally available capable of 
delivering at least 0.4 gallons per minute for at least 15 minutes. 

• All on-site activities will be conducted during daylight hours. If work after dusk becomes necessary 
due to an emergency, adequate lighting must be provided and notification of such activity made to 
the location contact. 

• Hazardous work, such as handling hazardous materials and heavy loads, and equipment operation, 
etc., should not be conducted during severe storms. 

• All temporary electrical power must have a ground fault circuit interrupter (GFCI) as part of its 
circuit if the circuit is not part of permanent wiring. All equipment must be suitable and approved 
for the class of hazard present. 

5.1.2 Incident Reporting 
Observe the following incident reporting procedures and practices: 

• All occupational injuries/illnesses, vehicle accidents, and near miss incidents must be reported 
promptly to the PM and HSR and investigated as per CMS-710- 05-PR-02200 (See Appendix C for 
incident forms). 

• Immediately notify the PM and HSR when an incident occurs. 

• All OSHA recordable injuries/illnesses and chargeable vehicle accidents must be reviewed by an 
Accident Review Board report. 
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5.1.3 Daily Safety Meetings 
Daily safety meetings make accident prevention a top priority for everyone and make them aware of 
important accident prevention techniques. Site personnel must follow CMS-710-05-PR-01900 when 
conducting safety meetings.  Observe the following daily safety meetings procedures and practices: 

• Daily safety meetings will be held each morning prior to site activities utilizing  

• Direct CB&I subcontractors are required to attend all tailgate meetings.  

• The tailgate meeting form in Appendix A will be used to document the meeting. 

5.1.4 Safety Inspections 
Site HSE Inspections shall be conducted as per CMS-710-05-PR-01400.  Observe the following safety 
inspection procedures and practices: 

Daily Requirements 

• All Site Supervisors shall conduct daily HSE inspections and record their findings on the Daily HSE 
Site Inspection Form (CMS 710-05-FM-01401) (Appendix A).  They shall also ensure that unsafe 
acts/conditions are corrected immediately. 

Weekly Requirements 

• Each site supervisor shall lead a formal written HSE inspection of his or her work area each week. 
The inspection team shall consist of the site supervisor, general foremen, the SHSO, and the HSE 
Leader of the Week. 

• The Project HSE Inspection Form (CMS 710-05-FM-01402) (Appendix A) shall be used to 
document this inspection. 

Semi-Monthly Site HSE Committee Inspection (if applicable) 

• The Site HSE Committee shall conduct an inspection at least every two weeks. The inspection team 
shall consist of one member of Management (superintendent or subcontract administrator), one 
supervisor (foreman), and at least three craft members from the HSE Committee. The HSE 
Committee Chairperson shall assign the members of the HSE Committee inspection team on a 
rotating basis.  

• The members of the inspection team shall use the Project HSE Inspection Form (CMS-710-05-FM-
01402) to document this inspection.  

Monthly Construction Site Managers Inspection 

• On a monthly basis, the Site Manager, Construction Manager/Site Superintendent, the SHSO, the 
area foreman, and one member of the HSE Committee shall conduct an additional compliance 
inspection using the Project HSE Inspection Form (CMS-710-05-FM-01402) to document this 
inspection. The results shall be discussed at the HSE Committee meeting as well as the Supervisor’s 
HSE Meeting, and a copy shall be forwarded to the Area HSE Manager. 
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5.1.5 Slip/Trip/Fall 
Observe the following procedures and practices to prevent slips/trips/fall:  

• Inspect each work area for slip/trip/fall potential prior to each work task. 

• Slip/trip/fall hazards identified must be communicated to all personnel. Hazards identified shall be 
corrected or labeled with warning signs to be avoided. 

• All personnel must be aware of their surroundings and maintain constant communication with each 
other at all times. 

5.1.6 Underground Utility Line Contact 
Observe CB&I Procedure CMS-710-02-PR-01600.  In addition, observe the following 
underground/utility line contact procedures and practices: 

• Follow applicable work instructions regarding training requirements, completion of utility mark-out 
documentation and pre-drilling/boring/direct push check list and variance request. 

• Contact client or facility owner to have utility lines marked prior to excavation/trenching or drilling. 

• Refer to site drawings or customer interviews if on private property for utility locations. 

• Hand dig, probe, post hole dig or air knife to 5 feet down and 5 feet to each side of utility marker to 
avoid breaking utility lines. 

5.1.7 Sites Containing Fiber Optic Cables 
Because of the sensitivity of fiber optic cables and the cost costs of damaging them, the following 
process, effective immediately, will be adopted as mandatory and as a minimum effort. 

1) When a CB&I PM or staff person becomes aware that a site requiring subsurface work contains a 
fiber optic cable within 50 feet of the outside working boundary, he/she will immediately notify the 
PM/BLM. The BLM—or if no BLM is in place the PM—will immediately notify the Area Manager 
and the HSR. The PM and the HSR will develop a work plan capable of accomplishing site activities 
while guaranteeing that fiber optic cables will not be affected. 

2) Any subsurface activities conducted at a site as described in item 1, will require the on-site presence 
of the HSR or a designee as affirmed in writing by the HSM. 

3) No subsurface work will occur at a site as referred to in item 1, without the owner of the fiber optic 
cable being present.  

4) The fiber optic cable will not be considered located unless a representative of the owner of the fiber 
optic cable has visited the site, confirmed the location of the cable, and signed the work plan which 
shall contain a site plan indicating the locations(s) of the subsurface work and location of the fiber 
optic cable.  

5) Deviation from any of the above points, items 1 through 4, must be approved by the Area Manager. 

5.1.8 Overhead Utility Line Contact 
Observe CB&I Procedure CMS-710-02-PR-06600.  Observe the following overhead utility line contact 
procedures and practices: 

• The CMS-710-02-PR-05300 Extra Hazardous and Repair Work (“Red Sheet”) shall be completed 
each time overhead power lines are identified on site work area(s).   
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• Maintain appropriate distance from overhead utilities: 

• Maintain at least 10 feet from overhead power lines, up to 50 kV 

• For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between 
equipment and power lines. 

• If voltage is unknown, remain at least 20 feet from overhead power lines. 

 

• Conduct a daily site inspection to determine where activities will take place and the location of 
overhead utilities and overhead obstructions. Once identified place-warning tape on poles and/or guy 
wires and attempt to plan the work so that no contact will be made with the overhead utilities or 
obstructions. Share the in-formation with the all site personnel. 

• As a precaution, a spotter will be used at all times during the construction phase when near 
overhead utilities or overhead obstructions. If contact is deemed un-avoidable, consult with the plant 
manager and HSM to evaluate the area to deter-mine if the particular overhead utility or obstruction 
can be removed prior to engaging in the activity. 

5.1.9 General Falls/Ladders 
Observe CB&I Procedure CMS-710-02-PR-00500 and CMS-710-02-GL-00901. In addition, observe the 
following general falls/ladders procedures and practices: 

• CB&I requires 100% fall protection when ascending, descending, or working from ladders with a 
potential fall of 6ft (1.8.m) or more. The specific requirements for implementation are found in 
CMS-710-02-PR-00900 (Fall Protection). 

• Use Type 1A rated ladders. 

• Make sure ladder rungs are sturdy and free of cracks. 

• Use ladders with secure safety feet. 

• Pitch ladders at a 4:1 ratio. 

• Secure ladders at the top or have another person at the bottom to help stabilize it. 

• Ladders used to access an upper landing surface shall extend at least three feet above the upper 
landing surface. 

• Do not use ladders for access to air stripper towers above six feet. Instead, use aerial lift. 

• Use non-conductive ladders near electrical wires. 

• The top step of a stepladder should not be used as a step. 

• Do not carry any object or load that could cause a loss of balance or a fall. 

• All ladders need to be inspected using the CB&I ladder Inspection Form (CMS-710-02-FM-00501) 
(Appendix A)  

5.1.10 Heavy Equipment Operations 
Observe the following heavy equipment operations procedures and practices: 

• All equipment operators will hold a valid Equipment Operator Wallet Card in conformance with 
CMS-710-02-PR-02800 

• Wear leather gloves while attaching support members to protect against pinching injuries. 
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• While working from elevated levels greater than six feet, ensure that all employees have 100% fall 
protection with full body harnesses and guardrails. 

• Do not stand under loads that are being raised or lowered with cranes or aerial lifts. 

• The subcontractor or CB&I Operator must conduct pre-operational inspections of all equipment. In 
addition, daily inspections will be conducted on the equipment prior to site activities. 

• Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines. 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

• Always stay out of the swing radius of all heavy equipment. Always use a spotter during movement 
of equipment. The spotter and others, as appropriate, shall maintain constant communication with 
the operator. 

• All operators must have adequate training and be qualified to operate the particular heavy equipment 
unit. 

• Conduct site evaluation to determine proper positioning for the unit. Make sure surface is level. 
Cordon off holes, drop-offs, bumps or weak ground surfaces. 

• When using a crane, do not use hands when the load is being lifted or lowered. Use non-conductive 
tag line to help direct and position the load. 

• Never climb a raised platform or stand on the mid-rail or top-rail. 

• Tools should always be hung or put into a belt whenever possible 

5.1.11 Excavation and Trenching 
Observe CB&I Procedure CMS-710-02-PR-01600. In addition, observe the following Excavation and 
Trenching practices and procedures: 

• Ensure a competent person is assigned. 

• Before any excavation can be started, an Excavation Permit (CMS-710-02-FM-01601) (Appendix 
A) must be completed by the responsible Superintendent with input from the Authorized Person for 
underground testing (utility identification) and the Excavation Competent Person. Appropriate 
Client approval is also necessary where required by Client regulations. Client and/or utility company 
representatives shall be notified 24 hours prior to beginning excavations. 

• Check for utilities (see Underground Utility Line Contact, Appendix A). 

• Have a Professional Engineer (PE) evaluate all excavations deeper than 20 feet. 

• Excavations shall be inspected by a Competent Person and the results recorded on CMS-710-02-
FM-01602 (Appendix A): 

o Prior to entry 

o After rain or snowfall 

o After freezing and/or thawing temperatures occur 

o After any condition that can change the integrity of the soil 

• Use protective systems (sloping, shoring, shielding) for entry in trenches over five feet deep. 
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• Provide for rescue for cave-ins. 

• Place spoils a minimum of two feet from edge. 

• Monitor excavations over four feet deep for hazardous atmospheres and LEL/oxygen. 

• Place ladders within 25 feet of lateral travel if the excavation is over four feet deep. 

• Place barriers around excavations near pedestrian access. 

• Follow work zone security procedures of Section 6.1. 

5.1.12 Erecting Temporary Structure or Working from Aerial Lift 
Follow CB&I procedure CMS-710-02-PR-00700.  Observe the following practices and procedures when 
erecting temporary structure or working from aerial lift: 

• Wear leather gloves while attaching support members to protect against pinching injuries. 

• While working from elevated levels greater than six feet, ensure that all employees have 100% fall 
protection with full body harnesses and guardrails. 

• Do not stand under loads that are being raised or lowered with cranes or aerial lifts. 

• Conduct pre-operational inspection of aerial lifts using CMS-710-02-FM-00701, including:  

- Check tire air pressure, hydraulic fuel level, and pressure. 

- Make sure pivot pins are secured. 

- Check hoses for worn areas. 

- Check for cracks or deviations in welded parts.  

- Check that the safety limit switch works freely. 

- Check the security of the guardrail system on the platform. 

- Check both ground and platform control functions. 

- Raise and lower each boom system separately, listen for any unusual noises, vibrations, or uneven 
operations. 

• Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV. 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines. 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

• Conduct site evaluation to determine proper positioning for the unit. Make sure surface is level. 
Cordon off holes, drop-offs, bumps or weak ground surfaces. 

• Never climb a raised platform or stand on the mid-rail or top-rail. 

• Tools should always be hung or put into a belt whenever possible. 

• Specific training must be obtained on the aerial lift to be used. 

5.1.13 Confined Spaces 
Observe CMS-710-02-PR-01700. In addition, observe the following confined spaces procedures and 
practices: 
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• A hazard assessment shall be performed and documented on the Safe Work Permit (CMS-710-
02-FM-01701) (Appendix A)  prior to entry. The supervisor in charge of the work shall schedule 
this action. 

• Ensure employees are trained in the hazards of confined spaces. 

• Post Confined Space Entry Permits at the entrance to the space. 

• Have a copy of the confined space entry procedure available. 

• Establish a rescue plan. Evaluate to ensure rescuers are qualified.  

• Ensure an entry supervisor is present at each permit-required entry. 

• Ensure the required extraction/fall protection devices are being used properly. 

5.1.14 Electric Shock 
Observe CB&I Procedure CMS-710-02-PR-01400 and CMS-710-02-PR-01500. In addition, observe the 
following procedures and practices to prevent electric shock: 

• Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV. 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines (follow CMS-710-02-PR-06600). 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

• Use ground-fault circuit interrupters as required. 

• Perform lockout/tagout LO/TO procedures in accordance with CB&I Procedure HS315. 

• Use three-pronged plugs and extension cords. 

• Contact your local underground utility-locating service. 

• Follow code requirements for electrical installations in hazardous locations. 

• Always use qualified electricians to install electrical equipment and when con-ducting 
troubleshooting activities within 10 feet of exposed live wires. 

5.1.15 Hand and Power Tools 
Observe CB&I Procedure CMS-710-02-PR-01100, CMS-710-02-PR-01200, and CMS-710-02-PR-
01300.  Observe the following procedures and practices when working with hand and power tools: 

• Keep hand tools sharp, clean, oiled, dressed, and not abused. 

• Worn tools are dangerous: e.g., the “teeth” in a pipe wrench can slip if worn smooth; an adjustable 
wrench will slip if the jaws are sprung; hammerheads can fly off loose handles. 

• Tools subject to impact (chisels, star drills, and caulking irons) tend to “mush-room.” Keep them 
dressed to avoid flying spalls. Use tool holders. 

• Don't force tools beyond their capacity. No “homemade” handles or extensions (cheaters) are 
permitted! Don't use tools for pry bars. 

• Flying objects can result from operating almost any power tool, so always warn people in the 
vicinity and use proper eye protection. 
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• Each power tool should be examined before use for damaged parts, loose fittings, and frayed or cut 
electric cords. Tag and return defective tools for repairs. Inspect also for adequate lighting, proper 
lubrication, and abandoned tools or material that could “vibrate into trouble.” 

• Air must be shut off or the electric cord unplugged before making tool adjustments. Air must be 
“bled down” before replacement or disconnection. 

• Proper guards or shields must be installed on all power tools before issue. Do not use improper tools 
or tools without guards in place.  

• Replace all guards before start-up. Remove cranks, key, or wrenches used in ser-vice work. 

5.1.16 Physical Injury/Ergonomics 
Review CB&I procedure CMS-710-01-PR-03700.  Observe the following procedures and practices to 
prevent physical injuries: 

• Wear hard hats and safety glasses when on site. 

• Maintain visual contact with the equipment operator and wear an orange safety vest when heavy 
equipment is used on-site or when adjacent to or in roadways. 

• Avoid loose-fitting clothing. 

• Prevent slips, trips and falls—keep work area uncluttered. 

• Keep your hands away from moving parts (i.e., augers). 

• Test the emergency shutoff switch on the drill rig daily. 

5.1.17 Vehicular Traffic 
Observe the following procedures and practices regarding vehicular traffic: 

• Wear traffic safety vest when vehicle hazard exists.  

• Use cones, flags, barricades, and caution tape to define work area. 

• Use vehicle to block work area. 

• Engage police detail for high-traffic situations. 

• Always use a spotter in tight or congested areas for material deliveries. 

• Review CB&I Procedure CMS-710-02-PR-02700 Vehicle Safety. 

5.1.18 Noise 
Observe CB&I Procedure CMS-710-01-PR-0900. In addition, observe the following procedures and 
practices regarding noise: 

• Wear hearing protection when equipment such as a drill rig, jackhammer, cut saw, air compressor, 
blower or other heavy equipment is operating on the site. 

• Wear hearing protection whenever it is necessary to speak above normal conversational speech due 
to loud noise—this much noise indicates the need for protection. 

• Conduct noise monitoring of suspected high noise operations at the beginning of the workday or 
start up of new operations to verify noise control/hearing protection requirements. 
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5.1.19 Lifting and Material Handling 
Review CB&I procedure CMS-710-01-PR-03700. Observe the lifting and material handling procedures 
and practices: 

• Use leather gloves when handling metal, wire rope, sharp debris, or transporting materials (wood, 
piping, drums, etc.). 

• The size, shape, and weight of the object to be lifted must first be considered. No individual 
employee is permitted to lift any object that weights over 60 pounds. Multiple employees or 
mechanical lifting devices are required for objects over the 60-pound limit.  

• Plan a lift before doing it. Bend at the knees and lift with the legs; keep the natural curves of the 
back; do not use back muscles. 

• Check route for clearance. 

• Use the buddy system when lifting heavy or awkward objects. 

• Do not twist body while lifting. 

• Know the capacity of any handling device (crane, forklift, chainfall, come-along) that you intend to 
use. 

• Use tag lines to control loads. 

• Ensure that your body, material, tools, and equipment are safe from such unexpected movement as 
falling, slipping, rolling, tripping, bowing, or any other un-controlled motion. 

• Trucks (i.e., flat beds) hauling equipment or materials must not be moved once rigging has been 
released. 

• Chock all material and equipment (such as pipe, drums, tanks, reels, trailers, and wagons) as 
necessary to prevent rolling. 

• Tie down all light, large-surface-area material that might be moved by the wind. 

• When working at heights, secure tools, equipment, and wrenches against falling. 

• Do not store materials or tools on ducts, lighting fixtures, beam flanges, hung ceilings, or similar 
elevated locations. 

• Fuel-powered tools used inside buildings or enclosures shall be vented and checked for excessive 
noise 

5.1.20 Fire Control 
Follow CB&I Procedure CMS-710-02-PR-02400.  Observe the following fire control procedures and 
practices: 

• Smoke only in designated areas. 

• Keep flammable liquids in closed containers. 

• Keep site clean; avoid accumulating combustible debris such as paper. 

• Follow Hot Work Safety Procedures when welding or performing other activities requiring an open 
flame. 

• Isolate flammable and combustible materials from ignition sources. 

• Ensure fire safety integrity of equipment installations according to NEC specifications. 
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5.1.21 Static Electricity/Transfer of Flammable Liquids 
Observe the following procedures and practices regarding static electricity when transferring flammable 
liquids: 

• Do not create static discharge in flammable atmosphere. 

• Electrically bond and ground pumps, transfer vessels, tanks, drums, bailers, and probes when 
moving flammable liquids. 

• Electrically bond and ground vacuum trucks and the tanks they are emptying. 

• Do not splash fill containers with flammable liquids. 

• Pour flammable liquids slowly and carefully. 

• Two Fire extinguishers (2A20: BC) must be available, charged, inspected, and readily accessible. 

5.1.22 Wells 
Observe the following procedures and practices for well installation, well development, well 
abandonment, well gauging, well bailing, and soil/groundwater sampling: 

• Wear appropriate PPE to avoid skin, eye, and inhalation contact with contaminated groundwater 
and/or soil. 

• Stand upwind when conducting tasks and minimize possible inhalation exposure, especially when 
first opening monitoring wells. 

• Conduct air monitoring to determine level of respiratory protection. 

• Use engineering controls such as portable air movers to draw away or blow away chemical vapors. 

5.1.23 Insects/Spiders 
Observe the following procedures and practices regarding insects/spiders: 

• Tuck pants into socks. 

• Wear long sleeves. 

• Use insect repellent. 

• Avoid contact by always looking ahead to where walking, standing, sitting, lean-ing, grabbing, 
lifting, or reaching into. 

• Check for signs of insect/spider bites, such as redness, swelling, and flu-like symptoms. 

5.1.24 Ticks 
Observe the following procedures and practices regarding ticks: 

• Do not detach a tick with bare fingers—bacteria from a crushed tick may be able to penetrate even 
unbroken skin. Use fine-tipped tweezers. 
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• Grip the tick as close to skin as possible and gently pull it straight away from until it releases its 

hold.  

• Do not twist the tick as when pulling; do not squeeze its bloated body. Doing so may inject bacteria 
into your skin. 

 
• Thoroughly wash hands and the bite area with soap and water. Then apply an antiseptic to the bite 

area. 

• Save the tick in a small container with the date, the location of the bite on your body, and the 
probable location of initial contact with the tick. 

• Notify the SSHO of any tick bites as soon as possible. 

5.1.25 Poisonous Snakes 
Observe the following procedures and practices regarding poisonous snakes: 

• Avoid walking in areas where snakes may nest or hide. When walking, always look ahead for signs 
of snakes. 

• Use extreme caution when moving or lifting objects that could be used by snakes as cover. 

• Never reach under or behind objects or into other areas where snakes may hide. 

• Poisonous snakebites are medical emergencies—seek immediate medical treatment. 

• Wear sturdy leather boots. 
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5.1.26 Poisonous Plants 
Poisonous plants include poison ivy, poison oak, and poison sumac. Observe the following procedures 
and practices regarding poisonous plants. 

• Avoid entering areas infested with poisonous plants. 

• Immediately wash any areas that come into contact with poisonous plants. 

• Use PPE when there is possibility of contact with poisonous plants. 

5.1.27 Heat Stress 
Observe CB&I Procedure CMS-710-01-PR-0600. In addition, observe the following general procedures 
and practices regarding heat stress: 

• Increase number of rest breaks and/or rotate workers in shorter work shifts. 

• Watch for signs and symptoms of heat exhaustion and fatigue. 

• During hot months, plan work for early morning or evening. 

• Use ice vests when necessary. 

• Rest in cool, dry areas. 

5.1.27.1 Signs, Symptoms, and Treatment 
Adverse climatic conditions are important considerations in planning and conducting site operations. 
High ambient temperature can result in health effects ranging from transient heat fatigue, physical 
discomfort, reduced efficiency, personal illness, increased accident probability, etc., to serious illness or 
death. Heat stress is of particular concern when chemical protective garments are worn since they prevent 
evaporative body cooling. Wearing personal protective equipment places employees at considerable risk 
of developing heat stress. 

Heat stress is caused by a number of interacting factors, including environmental conditions, clothing, 
workload, and the individual characteristics of the worker. Because heat stress is probably one of the most 
common (and potentially serious) illnesses, regular monitoring and other preventive precautions are vital. 

Heat Rash. Heat rash can be caused by continuous exposure to hot and humid air and skin abrasion from 
sweat soaked clothing. The condition is characterized by a localized red skin rash and reduced sweating. 
Aside from being a nuisance, the ability to tolerate heat is reduced. To treat, Keep skin hygienically clean 
and allow it to dry thoroughly after using chemical protective clothing. 

Heat Cramps. Heat cramps are caused by profuse perspiration with inadequate electrolytic fluid 
replacement. This often robs the larger muscle groups (stomach and quadriceps) of blood which can cause 
painful muscle spasms and pain in the extremities and abdomen. To treat, remove employee to a cool 
place and give sips of water or an electrolytic drink. Watch for signs of heat exhaustion or stroke. 

Heat Exhaustion. Heat exhaustion is a mild form of shock caused by increased stress on various organs 
to meet increased demand to cool the body. Onset is gradual and symptoms should subside within one 
hour. It symptoms include weak pulse; shallow breathing; pale, cool, moist skin; profuse sweating; 
dizziness; fatigue. To treat, remove employee to a cool place and remove as much clothing as possible. 
Give sips of water or electrolytic solution and fan the person continuously to remove heat by convection. 
Do not allow the affected per-son to become chilled—treat for shock if necessary. 

Heat Stroke. Heat stroke is the most severe form of heat stress; the body must be cooled immediately to 
prevent severe injury and/or death. This is a medical emergency! Symptoms include red, hot, dry skin; 
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body temperature of 105◦ Fahrenheit or higher; no perspiration; nausea; dizziness and confusion; strong, 
rapid pulse. Since heat stroke is a true medical emergency, transport the victim to a medical facility 
immediately. Prior to transport, remove as much clothing as possible and wrap the victim in a sheet 
soaked with water. Fan vigorously while transporting to help reduce body temperature. Apply cold packs, 
if available; place under the arms, around the neck, or any other place where they can cool large surface 
blood vessels. If transportation to a medical facility is delayed, reduce body temperature by immersing 
victim in a cool water bath (however, be careful not to over-chill the victim once body temperature is 
reduced below 102o F). If this is not possible, keep victim wrapped in a sheet and continuously douse 
with water and fan. 

5.1.27.2 Prevention 
The implementation of preventative measures is the most effective way to limit the effects of heat-related 
illnesses. During periods of high heat, adequate liquids must be provided to re-place lost body fluids. 
Replacement fluids can be a 0.1 percent salt-water solution, a commercial mix such as Gatorade, or a 
combination of these with fresh water. The replacement fluid temperature should be kept cool, 50o F to 
60o F, and should be placed close to the work area. Employees must be encouraged to drink more than 
the amount required to satisfy thirst. Employees should also be encouraged to salt their foods more 
heavily during hot times of the year. 

Cooling devices such as vortex tubes or cooling vests can be worn beneath impermeable clothing. If 
cooling devices are worn, only physiological monitoring will be used to deter-mine work activity. 

All workers are to rest when any symptoms of heat stress are noticed. Rest breaks are to be taken in a 
cool, shaded rest area. Employees shall remove chemical protective garments during rest periods and will 
not be assigned other tasks. 

All employees shall be informed of the importance of adequate rest and proper diet including the harmful 
effects of excessive alcohol and caffeine consumption. 

5.1.27.3 Monitoring 
Heat stress monitoring will be required when employees are working in environments exceeding 90ºF 
ambient air temperature. If employees are wearing impermeable clothing, this monitoring will begin at 
78ºF. There are two general types of monitoring that the health and safety representative can designate to 
be used: wet bulb globe temperature (WBGT) and physiological. 

Wet Bulb Globe Temperature (WBGT). The WBGT index is the simplest and most suitable technique 
to measure the environmental factors which most nearly correlate with core body temperature and other 
physiological responses to heat. When WBGT exceeds 25.9oC (78oF), the work regiment in Table 1 and 
Figure 1 of the section Heat Stress in the latest edition of the “American Conference of Governmental 
Industrial Hygiene (ACGIH) Threshold Limit Value (TLV) Booklet” should be followed. 

Physiological. Physiological monitoring can be used in lieu of, or in addition to, WBGT. This monitoring 
can be self-performed once the health and safety representative demonstrates appropriate techniques to 
affected employees. Since individuals vary in their susceptibility to heat, this type of monitoring has its 
advantages. The two parameters that are to be monitored at the beginning of each rest period are: 

• Heart Rate – The maximum heart rate (MHR) is the amount of work (beats) per minute a healthy 
person’s heart can be expected to safely deliver. Each individual will count his/her radial (wrist) 
pulse as early as possible during each rest period. If the heart rate of any individual exceeds 75 
percent of their calculated maximum heart rate (MHR = 200 - age) at the beginning of the rest 
period, then the work cycle will be decreased by one-third. The rest period will remain the same. An 
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individual is not permitted to return to work until his/her sustained heart rate is be-low 75 percent of 
their calculated maximum heart rate. 

• Temperature – Each individual will measure his/her temperature with a thermometer for one 
minute as early as possible in the first rest period. If the temperature exceeds 99.6oF at the beginning 
of the rest period, then the work cycle will be decreased by one-third. The rest period will remain the 
same. An individual is not permitted to return to work if his/her temperature exceeds 100.4oF 

5.1.27.4 Training 
Employees potentially exposed to heat stress conditions will be instructed on the contents of this 
procedure.  This training can be conducted during daily tailgate safety meetings. 

5.1.28 Cold Stress 
Observe CB&I Procedure CMS-710-01-PR-0700. In addition, observe the following procedures and 
practices regarding cold stress: 

• Take breaks in heated shelters when working in extremely cold temperatures. 

• Upon entering the shelter, remove the outer layer of clothing and loosen other layers to promote 
evaporation of perspiration. 

• Drink warm liquids to reduce the susceptibility to cold stress. 

• Be aware of cold stress symptoms, including shivering, numbness in the extremities, and 
sluggishness. 

• Scheduling a work/rest regime to reduce the peak of cold stress; enforcing scheduled work breaks. 
See Form number CMS-710-01-FM-00702. 

5.1.29 Inclement Weather 
Observe the following procedures and practices regarding inclement weather: 

• Stop outdoor work during electrical storms, hailstorms, and other extreme weather conditions such 
as extreme heat or cold. 

• Take cover indoors or in vehicle. 

• Listen to local forecasts for warning about specific weather hazards such as tornadoes, hurricanes, 
and flash floods. 

• Follow CMS-710-02-PR-06500 when working where lightning is possible in the area 

5.1.30 Welding, Cutting, Brazing 
Observe CB&I Procedure CMS-710-02-PR-02300. In addition, observe the following procedures and 
practices when welding, cutting, or brazing: 

• Conduct fire safety evaluation. 

• Complete Safe Work Permit using form from Appendix A. 

• Follow AHA guidelines for hot work (see Appendix B) if applicable. 

• Ensure flammable materials are protected from hot work, sources of ignition. 

• Ensure fire watch/fire extinguisher is on standby by hot work location. 
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5.1.31 Heavy Equipment Decontamination 
Observe the following heavy equipment decontamination procedures and practices: 

• Wear modified Level D protection, including a face shield and safety goggles. 

• Ensure that other personnel are out of the area prior to decontamination. 

• Secure the area around the decontamination pad with cones, caution tape, or barricades. 

• Ensure that safe work practices and precautions are taken to minimize the potential for physical 
injury from high-pressure water spray. 

• The pressure washer wand must be equipped with a safety release handle. 

• Ensure that the area is clean after equipment is decontaminated. Barricades, cones, or caution tape 
must be left in place and secured at all times. 

5.1.32 Cleaning Equipment 
Observe the following procedures and practices when cleaning equipment: 

• Wear appropriate PPE to avoid skin and eye contact with isopropyl alcohol, Alconox, or other 
cleaning materials. 

• Stand upwind to minimize any potential inhalation exposure. 

• Dispose of spent cleaning solutions and rinses accordingly. 
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6.0 Air Monitoring/PPE 
6.1 Air Monitoring 
Air monitoring must be performed on all sites in accordance with CB&I practices. Organic vapor and/or 
concentrations are monitored in the field with either a photoionization detector (PID) or flame ionization 
detector (FID). Flammable vapors and/or gasses are monitored with an oxygen/combustimeter (O2/LEL) 
real-time instrument. Airborne dust/particulate concentrations are measured with a real-time aerosol 
monitor (using a scattered light photometric sensing cell) when there are visible signs of airborne dust. 
Both area and personal air monitoring readings are to be taken to characterize site activities. Air 
monitoring results must be documented on the Air Monitoring Forms (see Appendix A) or in the field 
logbook.  

Calibration and maintenance of air monitoring equipment must follow manufacture specifications and 
must be documented. Re-calibration and adjustment of air monitoring equipment must be completed as 
site conditions and equipment operation warrant. Record all air monitoring equipment calibration and 
adjustment information on forms in (see Appendix A) or in the field logbook. 

Air monitoring action levels (see Table 4) have been developed that stipulate the chemical concentrations 
in the breathing zone that require an upgrade in level of PPE. Action levels are typically set at one-half of 
the OSHA Permissible Exposure Limit (PEL), National Institute for Occupational Safety and Health 
(NIOSH) Recommended Exposure Limits (REL), or the American Conference of Governmental 
Industrial Hygienists (ACGIH) Threshold Limit Values (TLV). The rationale for establishing action 
levels is based on the available data that characterizes COCs in soil or water. 

All on-site workers must be properly fitted with PPE (i.e., respirators) and have been trained in their use 
(i.e., donning and doffing). Air monitoring measurements will be taken in the breathing zone of the 
worker most likely to have the highest exposure. Transient peaks will not automatically trigger action. 
Action will be taken when levels are consistently exceeded in a 5-minute period. Similarly, if chemical 
odors are detected that are a nuisance, bother-some, or irritating, an upgrade in respiratory protection can 
provide an extra level of comfort or protection when conducting site activities. See Section 4.1.1 for 
guidelines for frequency of air monitoring. See Table 2 for a description of PPE levels. See Table 3 for 
task-specific protection level and task-specific air monitoring requirements. 

Conduct air monitoring when the possibility of volatilization exists (e.g., new monitoring well, well 
containing known product). 

Air movers or other engineering controls that exhaust or dilute solvent vapors emanating from monitoring 
wells or present when conducting intrusive activities can be used to down-grade PPE requirements. 

6.1.1 Air Monitoring Frequency Guidelines 
Conduct periodic monitoring when: 

• It is possible that an immediately dangerous to life or health (IDLH) condition or a flammable 
atmosphere has developed, or 

• There is an indication that exposures may have risen over established action levels, permissible 
exposure limits, or published exposure levels since the last monitoring. Look for a possible rise in 
exposures associated with these situations: 

- Change in site area - work begins on a different section of the site. 

- Change in contaminants – handling contaminants other than those first identified. 
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- Visible signs of particulate exposure from intrusive activities such as drilling/boring and 
excavation. 

- Perceptible chemical odors or symptoms of exposure. 

- Change in on-site activity – one operation ends and another begins. 

- Handling leaking drums or containers. 

- Working with obvious liquid contamination (e.g., a spill or lagoon). 

- Conduct air monitoring when the possibility of volatilization exists (such as with new monitoring 
well or a well containing known product). 

6.2 Personal Protective Equipment (PPE) 
The minimum level of PPE should be selected according to the hazards that may be encountered during 
site activities. Only PPE that meets the following American National Standards Institute (ANSI) or 
American Society for Testing and Materials (ASTM) standards are to be worn. At a minimum, all 
workers will wear the following protection while working on the site: 

• Eye protection - ANSI Z87.1-1989. 

• Head protection - ANSI Z89.1-1986. 

• Foot protection - ASTM F2412-05. 

• Traffic vest in high traffic areas and around heavy equipment. 

6.2.1 Respiratory Protection 
Air purifying respiratory protection may be used for protection against dust and organic vapors during the 
course of the project. The need for respiratory protection will be determined by air monitoring results and 
site conditions. However, engineering controls and administrative controls must first be evaluated for use 
as the primary controls for protection against site respiratory hazards. In the event engineering controls 
and administrative controls are deemed to not be feasible, respiratory protection will be required. 

Site personnel must also understand the limitations of air purifying respirators and the End-of-Service 
Life cartridge change-out schedule for the particular type of respirator that will be used. Manufacturer’s 
data has been evaluated for three types of respirators (Scott, MSA, and Survivair). 

Any site personnel requiring respiratory protection must also adhere to the site-specific respiratory 
protection program. Personnel using a respirator that is not listed above should contact their HSR to 
determine the change-out schedule for the particular respirator used. Any questions regarding the site-
specific respiratory protection program must be directed to the HSM or PM. 
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7.0 Decontamination 
7.1 Decontamination Procedures 
Operations conducted at this site have the potential to contaminate field equipment and PPE. See Section 
7.1.1 for the procedures that must be followed to prevent the transfer of contamination to vehicles, 
administrative offices, and personnel. 

7.1.1 Decontamination Procedures 
The Sections below describe decontamination procedures for field equipment, and disposable and non-
disposable PPE. 

7.1.1.1 Field Equipment 
Field equipment can include bailers, interface probes, hand tools, drill augers, and miscellaneous 
sampling equipment. Observe the following practices and procedures when decontaminating field 
equipment: 

• Decontaminate with a solution of detergent and water; rinse with water prior to leaving the site. 

• Protect from exposure by covering with disposable covers such as plastic to minimize required 
decontamination activities. 

7.1.1.2 Disposable PPE 
Disposable PPE can include Tyvek suits, inner latex gloves, respirator cartridges. Observe the following 
practices and procedures when decontaminating disposable PPE: 

• Dispose of according to the requirements of the client and state and federal agencies. 

• Change out respirator cartridges daily and dispose accordingly. 

7.1.1.3 Non-disposable PPE 
Non-disposable PPE can include respirators and boots and gloves. When decontaminating respirators, 
observe the following practices and procedures: 

• Wipe out respirator with disinfecting pad prior to donning. 

• Decontaminate on site at the close of each day with a solution of an approved sanitizing solution. 

When decontaminating boots and gloves, observe the following practices and procedures: 

• Decontaminate outside with a solution of detergent and water; rinse with water prior to leaving the 
site. 

• Protect from exposure by covering with disposable covers such as plastic to minimize required 
decontamination activities. 

7.2 Example Decontamination Diagram 
If Level C or Level B PPE is required, a contamination reduction zone (CRZ) will be constructed in a 
centralized common area with a travel path from the exclusion zone (EZ) demarcated with 4-foot-high 
cones. The decontamination procedure for this project site is a two-stage process. See Figure 2 for a 
depiction of the CRZ. 
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Stage 1: 

1. Remove gross contamination with a brush. 

2. Remove outer boots and dispose of in a drum. 

3. Remove Tyvek suit and dispose in a drum. 

4. Remove outer gloves and dispose of in a drum. 

5. Walk to Stage 2. 

Stage 2: 

1. Remove respirator. 

2. Remove cartridge and dispose in a drum. 

3. Clean respirator and insert into a bag. 

4. Remove inner gloves and dispose. 

5. Wipe hands with a toilette and dispose. 

6. Walk out of decontamination area. 

All water used in decontamination procedures should be stored in portable storage tanks until a sufficient 
amount is stockpiled for disposal treatment. Disposable sampling and PPE will be placed in plastic bags 
and temporarily stored in designated drums. These drums shall be disposed of according to regulatory 
guidelines, if necessary. 
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8.0 Site Control/Communications 
8.1 Site Control 
To prevent contamination from migrating from personnel and equipment, work areas will be clearly 
specified as either an EZ, CRZ, or Support Zone (SZ) prior to beginning operations. Each work area will 
be clearly identified using signs or physical barriers.  

A log of all personnel visiting, entering, or working on the site shall be maintained by the SS or Site 
Safety Officer (SSO). No visitor will be allowed in the EZ without showing proof of training and medical 
certification, per 29 CFR 1910.120(e), (f). Visitors will attend a site orientation given by the SS/SSO and 
sign the HASP.  

The following are standard safe work practices that apply to all site personnel; they will be discussed in 
the safety briefing prior to initiating work on the site: 

• Eating, drinking, chewing gum or tobacco, and smoking is prohibited in the EZ/CRZs. 

• Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing gum or 
tobacco, and smoking. 

• A buddy system will be used. Hand signals will be established to maintain communication. 

• During site operations, each worker will consider himself as a safety backup to his partner. Off-site 
personnel will provide emergency assistance.  

• Visual contact will be maintained between buddies on-site when performing hazardous duties. 

• No personnel will be admitted to the site without the proper safety equipment, training, and medical 
surveillance certification. 

• All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, as established by the SS/SSO, will be immediately dismissed from the 
site. 

• Proper decontamination procedures must be followed before leaving the EZ. 

8.1.1 Site Security and Work Zone Definition 
This Section contains general guidelines for developing site security measures for working in a street or 
roadway and excavations. 

8.1.1.1 Working In Street or Roadway 
Observe the following site control practices and procedures when working in streets or road-ways: 

• Wear traffic vest and hardhat when vehicle hazard exists. 

• Use cones, flag-mounted cones, caution tape, and/or barricades. 

• Use vehicle strobe light and block area with truck. 

• Develop traffic flow plan for high traffic situations (as appropriate): 

- use flag person 

- use flashing arrow sign 

- use “MEN WORKING” signs liberally 

- obtain lane closing permits 

  

 8-1 



 

- engage police details 

8.1.1.2 Working at Excavation/Trenching Sites 
Observe the following site control practices and procedures when working in streets or road-ways: 

• “Competent person” is required per OSHA 29 CFR 1926 Subpart P. 

• Safeguard open excavations by restricting unauthorized access. 

• Highlight work area using prominent warning signs (cones, saw horses/barricades, and signage) 
placed a minimum of 10 feet back from excavation opening. 

• Maintain zone definition along perimeter with a continuous string of yellow orange caution tape. 

8.1.1.3 Excavations Left Unattended or Overnight 
Use one of the following methods for excavations left unattended or overnight: 

• Surround entire perimeter with plastic or cloth construction net fencing. Anchor fence to ground 
using steel posts driven into ground. Space out posts no greater than 8 feet apart. Fence height 
minimum 4 feet high. Fence material must be of a quality capable of withstanding a pressure of 200 
pounds. Place fence a minimum of 10 feet back from excavation opening. 

• Place 8-foot-long barricades affixed with flashing lights end to end with 4-foot high construction net 
fence attached to barricades. 

• Use temporary curbing or concrete “jersey” barriers affixed with flashing signal lights or other 
effective warning signs. 

8.2 Field Communications 
Communications between all CB&I employees and subcontractors at the work site can be verbal and/or 
non-verbal. Verbal communication can be affected by the on-site background noise and various PPE. See 
Table 7 for a list of the type of communication methods and equipment to use, depending on site 
conditions. Communication equipment must be checked daily to ensure proper operation. All project 
personnel must be initially briefed on the communication methods prior to starting work; communication 
methods should be reviewed in Daily Tailgate Safety Meetings. 
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Table 7:  Field Communication Methods 

Communication Device Type of Communications Signal 
Telephone On-Site Or 
Cellular Telephone 

Emergency notification Initiate phone call using applicable 
emergency numbers 

Two-way Radio Emergency notification among 
site personnel  

Initiate radio communication with 
Code Red message 

Compressed Air Horn Hailing site personnel for non-
emergency 

One long blast, one short blast 

Compressed Air Horn Hailing site personnel for 
emergency evacuation 

Three long continuous blasts 

Visual Hailing site personnel for 
distress, need help 

Arms waved in circle overhead 

Visual Hailing site personnel for 
emergency evacuation 

Arms waved in criss-cross over 
head 

Visual Contaminated air/strong odor Hands clutching throat 
Visual Break, lunch, end of day Two hands together, break apart 
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9.0 Emergency Response and Contingency Plan 
An emergency is defined as a sudden, generally unexpected occurrence demanding immediate action.  
Emergencies at the site include accidents, injuries requiring medical care, fires, explosions, spills and 
significant releases of hazardous substances to the environment, and extreme weather events, such as 
tornadoes. 

In the event that an emergency arises, the appropriate immediate response must be taken by the first 
person to recognize the situation.  The field crew shall immediately notify the site management of the 
incident, and the appropriate emergency service organization shall be contacted.  A list of emergency 
contacts is provided in Table 6, “Emergency Telephone Numbers.”  A copy of the emergency telephone 
numbers and directions to the nearest selected urgent care facility (EMS shall transport seriously injured 
personnel to the hospital) will be posted at the office. 

The SHSO, PM, and the HSM, shall be notified of any accident, injury, or illness. 

In the case of injury or illness, a trained person will render the proper emergency first aid care.  First aid 
equipment and an emergency, eyewash shall be available at the area of fieldwork.  Personnel will be 
notified as to the locations of first aid equipment during the initial safety briefing session. 

If the injury or illness is from exposure to a hazardous substance, rapid identification of that substance 
should be attempted.  This information shall be provided to the medical personnel.  Material Safety Data 
Sheets are provided for operational chemicals.  The MSDS details first aid procedures to follow in the 
event an exposure occurs. 

Unless the emergency event is extreme and obvious, the decision to cease all field activities and evacuate 
the site will be made by the SHSO or PM.  Field personnel will report to the office to sign out, if possible.  
Local authorities (i.e., sheriff, fire department, and police) will decide if the emergency requires 
evacuation of the surrounding community.  Responsibility for community evacuations will be with the 
local authority in charge of the emergency. 

9.1 Personnel Roles/Lines of Authority 
The roles and responsibilities of CB&I personnel for response to emergencies at the site will be clearly 
defined and coordinated with CB&I, subcontractors, and emergency service personnel.  The 
responsibilities of specific project individuals and the coordination of emergency service personnel are 
defined in the following subsections. 

9.1.1 Project Manager 
At all times during scheduled work activities, a PM (or designee) will be present on site.  This 
individual will be responsible for implementing these procedures and determining appropriate 
response actions.  Specific responsibilities for the PM (or designee) include: 

• Evaluating and assessing emergency incidents or situations 

• Assigning personnel and coordinating response activities on site 
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• Informing field personnel of the potential hazards associated with the site 

• Summoning emergency response personnel 

• Notifying the SHSO and HSM of an emergency 

• Verifying that all emergency equipment is routinely inspected and functional 

• Correcting any work practices or conditions that may result in injury to personnel or 
exposure to hazardous substances 

• Informing the appropriate emergency response agencies of the provisions made herein 

• Evaluating the safety of site personnel in the event of an emergency and providing 
evacuation coordination if necessary 

Maintaining site facilities and assisting site personnel in accessing those facilities 

The PM (or designee) will direct all emergency response activities conducted or managed by CB&I. 

 
9.2 List of Emergency Contacts and Notification 
The Bergholz Volunteer Fire Department, 2470 Niagara Road, Wheatfield, New York, shall be 
contacted prior to initiating site activities.  They shall be advised and notified about upcoming 
site activities and potential emergencies.  This shall be done to ascertain response capabilities 
and to obtain a response commitment. 

The PM will be notified immediately in the event of an emergency.  The PM will immediately 
evaluate the incident and, if necessary, notify emergency response personnel.  If not previously 
notified, the SHSO will be advised of the situation.  Telephone numbers for emergency contact 
personnel are listed in Table 6.  The list will be maintained with current contacts and telephone 
numbers, and will be posted at all CB&I -controlled telephones. 

The information provided to the emergency contact should include the nature of the incident and 
the exact location.  Specifically, the information should include the following: 

• Name and telephone number of the individual reporting the incident 

• Location and type of incident 

• Nature of the incident (i.e., fire, explosion, spill, or release) and substances involved (if any) 

• Number and nature of medical injuries 

• Potential for additional risks or dangers 

• Potential off-site risks or dangers 
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• Movement or direction of spill/vapor/smoke 

• Response actions currently in progress 

• Estimate of quantity of any released materials 

• Status of incident 

Other pertinent information 

9.3 Medical Emergency Response 
Minor injuries will be treated on site by qualified First Aid/CPR providers.  Injuries and illnesses 
that do not require immediate medical care shall be treated at the selected medical care facilities.  
The EMS shall be summoned in the event of moderate to severe physical injury, which requires 
immediate emergency care.  Figure 2, “Hospital Route Map.”  In all cases, the SHSO / PM, or 
approved designee, shall accompany the injured worker to the appropriate medical care facility.  
Figure 3, “Core Health Services Medical Facility Route Map,” contains a map from the site to 
the Core Health Services medical clinic, if it is necessary to assist in transporting personnel with 
minor injuries or illnesses. 

The route to the hospital and the selected urgent care facility shall be posted in the office.  

9.4 Personal Exposure or Injury 
The following procedures will be implemented in the event of a personal injury (other than first 
aid only). 

9.4.1 Serious Exposures or Injuries Requiring Transport by Ambulance 
The SHSO / PM (or designee) will provide support to emergency responders and dedicate 
appropriate project resources to the response effort. 

Upon the realization that an individual(s) needs medical care with transport by ambulance, the 
following procedure will be used when applicable: 

• Administer first aid and contact the SHSO to arrange for dispatch of the EMS. 

• When the situation has been stabilized, decontaminate the injured person (if necessary; 
however, there are probably no situations at the site where it would be critical to 
decontaminate personnel prior to the administration of medical treatment).  Do not perform 
decontamination if it interferes with emergency treatment, such as in a life-threatening 
situation. 

• Notify the HSM. 

• Move the person to the support area if there is no risk of further injury. 
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• Provide an individual to meet the EMS at the project entrance, to minimize time in locating 
the injured worker(s). 

• Wait for emergency care, document the event, and maintain radio contact with the SHSO. 

The SHSO / PM shall determine where the injured person is being transported and will then go 
to that medical facility.  If the SHSO is unable to travel to the medical facility, then the HSM 
must be contacted to gain approval for allowing alternate personnel to go the medical facility. 

In the event of a chemical exposure, the following procedures shall be followed after summoning 
the EMS: 

Skin Contact: 
– Flush with water 
– Remove clothing, flush skin 
– Obtain prompt medical attention, as necessary 

Inhalation: 
– Remove the person from the area 
– Administer first aid/CPR, as needed 
– Obtain immediate medical attention. 

Ingestion: 
– Contact the Poison Control Center for immediate treatment, then obtain immediate 

medical attention 

– Inducing vomiting may cause further injury to the victim; follow instructions from 
the MSDS and/or Poison Control Center 

Eye Contact: 
– Flush eyes immediately with water for a minimum of 15 minutes 
– Obtain immediate medical attention 

9.4.2 Serious Exposures or Injuries Requiring Off-Site Medical Care 
The PM will provide the necessary support and dedicate appropriate project resources to the 
response effort. 

Upon the realization that an individual(s) needs medical care, but not requiring transport by 
ambulance, the following procedure will be used: 

• Administer first aid and contact the SHSO to arrange for transport to medical facility by on-
site vehicle. 

• Notify the HSM. 

• When the situation has been stabilized, decontaminate the injured person. 
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• Move the person to the support area. 

The SHSO, or approved designee, shall transport the injured person to the Core Health Services 
medical facility. 

In the event of a chemical exposure, the following procedures shall be followed: 

Skin Contact: 
– Flush with water 
– Remove clothing, flush skin 
– Obtain prompt medical attention, as necessary 

Inhalation: 
– Remove the person from the area 
– Administer first aid/CPR, as needed 
– Obtain immediate medical attention 

Ingestion: 
– Contact the Poison Control Center for immediate treatment, then obtain immediate 

medical attention 

– Inducing vomiting may cause further injury to the victim; follow instructions from 
the MSDS and/or Poison Control Center 

Eye Contact: 
– Flush eyes immediately with water for a minimum of 15 minutes 
– Obtain immediate medical attention 

9.5 Fire Control 
A 2-A:10-B:C fire extinguisher will be kept at the field office and each work site, at a minimum.  
A 5-B:C fire extinguisher shall be mounted on all heavy machinery and vehicles.  In the event of 
a fire or explosion at the site, the following actions shall be implemented: 

• Evacuate all personnel to a safe location upwind or crosswind of the incident.  Contact the 
SHSO / PM. 

• Concurrently with the above, contact the local fire department, as appropriate. 

If personnel are present who have had training in the use of fire extinguishers, use available fire 
extinguishers to extinguish small fires, if the fire can be safely extinguished.  Personnel routinely 
working at the site should be trained in the use of fire extinguishers. 

Alert the local hospital of the possibility of fire victims, as appropriate. 

Document the incident in the field logbook and follow the procedures for incident reporting. 
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9.6 Spill Prevention and Control 
This spill prevention and control section sets forth the procedures for the coordination of and 
response to potential spills/discharges of fuels, or contaminated water.  The responsibilities of 
site personnel during spills/discharges have been outlined in Section 10.1. 

9.6.1 Pre-emptive Measures 
The following measures shall be taken to minimize the possibility of spills/discharges: 

Site controls are to be maintained so that only authorized personnel have access to work areas. 

Site personnel will be advised of appropriate spill/discharge control measures. 

Appropriate secondary containment structures will be used for storage and transfer of liquid 
hazardous materials and wastes on site. 

9.6.2 Spill Response 
If a hazardous material release is observed at the site, the PM will be immediately notified.  An 
assessment will be made of the magnitude and potential impact of the release.  If it is safe to do 
so, site personnel will attempt to locate the source of the release, prevent further release, and 
contain the spilled and/or affected materials as follows: 

The spill or release area will be approached from upwind. 

Hazards will be identified based on available information from witnesses or material 
identification documents (i.e., placards, MSDSs, and logbooks).  The potential hazards will be 
evaluated to determine the proper personal protection levels, methods, and equipment necessary 
for response. 

If necessary, the release area will be evacuated, isolated, and secured.  

Work zones, including a contaminated reduction zone, shall be set up. 

If possible, spill containment will initially be made without entering the immediate hazard area. 

Entry to the release area will be made by personnel with the PPE, training, methods, and 
equipment necessary to perform the work.  Hazardous spill containment and collection will be 
performed as follows: 

Contain the spill with absorbent socks, booms, granules, or construction of temporary dikes. 

Control the spill at the source by plugging leaks, up righting containers, over packing containers, 
or transferring contents of a leaking container. 

Collect the spilled material with shovels, pumps, or construction equipment as necessary. 

Store the spilled material for further treatment or disposal.  Treatment and/or disposal options of 
the material will depend on the amount and type of material. 
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If site personnel cannot safely respond to an environmental release, evacuation of the area may 
be warranted.  The SHSO will be notified in the event of a spill.  Upon the arrival of any 
emergency responders at the site, the PM will brief them on the incident status and provide 
details on any hazards present. 

9.7 Site Evacuation Procedures 
In the event that site evacuation is required, a continuous, uninterrupted air horn will be sounded.  
Air horns will be located in the office, each active work area, and on all construction equipment.  
Radio or cellular telephone communication may also be used to alert site workers and provide 
special instructions. 

Personnel working in the Work Zone will immediately make their way to the adjacent Support 
Zone for a “head count.”  Depending on the severity of the event and allowable time, personnel 
exiting the Work Zone may be instructed to forgo or modify decontamination procedures.  If the 
office is inaccessible, personnel shall evacuate to a safe upwind location and perform a “head 
count.” 

Personnel in the Support Zone will then report to the office for a “head count” and further 
instructions.  

Situations requiring evacuation may include unusually severe weather conditions, fires, or 
significant chemical spills or releases.  In the event of project evacuation, other than weather 
related, the SHSO and the local fire department will be notified immediately.  A site emergency 
map that delineates evacuation routes, emergency air horn locations, first aid kit locations, rally 
point, and Exclusion Zone perimeters will be provided once the PM has evaluated the site.  Exact 
locations of emergency equipment may be modified by the PM.  In the event changes are made, 
the site emergency map will be updated by the SSO, or designee, and project personnel will be 
notified of changes. 

9.8 Adverse Weather Conditions/Natural Disasters 
Personnel should be aware of the possibility for the occurrence of severe weather such as a 
tornadoes, thunderstorms, hail, winter storms, or high wind.  Necessary precautions or response, 
directed by the PM, will be taken in the event of severe weather.  Local weather broadcasts will 
be monitored by the SHSO, or designee, when the likelihood for severe weather exists.  
Generally, voice communication will be utilized to alert crews to threatening weather.  For most 
types of severe weather, personnel shall take refuge in vehicles or inside the office.  In the event 
of a tornado, personnel should take cover in a basement, ditch, culvert, or interior room of a 
strong building.  Personnel should be aware that ditches and culverts may fill up with water 
quickly and should only use these as shelters as a last resort.  Personnel should be advised to 
leave the project site and take refuge at home or a motel when winter storms are predicted and 
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imminent.  Additional information shall be developed and communicated to personnel before 
commencing new tasks or activities. 

9.9 Emergency Equipment 
At a minimum, the following emergency equipment shall be maintained at the site: 

Fire extinguishers 
First aid kits 
Blood-borne pathogen control supplies or kit 
Emergency eyewash 
Communication devices 

This equipment is to be inspected by the SHSO, or designee, on a weekly basis to verify that they 
are in good condition, ready to use, and easily accessible.  Note: a seal may be maintained on 
first aid kits to indicate if the kit has been accessed within the preceding week.  The weekly 
inspection of the first aid kit will only be necessary if the seal has been broken. 

9.10 Critique and Follow-Up of Emergency Procedures 
The HSM shall be verbally notified immediately and receive a written notification within 
24 hours of all accidents or incidents including releases of toxic chemicals, fires, or explosions.  
The report shall include the following items: 

Name, organization, telephone number, and location of the contractor 

Name and title of the person(s) reporting 

Date and time of accident/incident 

Location of accident/incident (i.e., site location and facility name) 

Brief summary of accident/incident including pertinent details, such as, type of operation 
ongoing at time of accident 

Cause of accident/incident, if known 

Casualties (i.e., fatalities and disabling injuries) 

Details of any existing chemical hazard or contamination 

Estimated property damage, if applicable 

Nature of damage, effect on contract schedule 

Action taken by CB&I to maximize safety and security 

Other damage or injuries sustained (public or private) 
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The SHSO and PM will investigate the cause of the incident to prevent its reoccurrence.  The 
investigation should begin as soon as practical after the incident is under control but no later than 
the first workday after the incident.  Investigations will follow the procedures described below: 

Interview witnesses and participants as soon as possible or practical 

Determine the chronological sequence of events (opinions as to cause should not be solicited at 
this time) 

Note the location, movement, displacement, liquid levels, sounds, noises, or other sensory 
perceptions experienced by the participants or witnesses 

Obtain weather data 

Ascertain the location and position of all switches, controls, etc. 

Verify the condition of all safeguards 

Determine if a revision to emergency procedures is warranted 

After the facts have been collected, causal factors should be identified and controlled/eliminated. 
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Appendix A 
H&S Site Logs and Forms 

HASP Amendment  

Subcontractor HASP Acknowledgement 

Subcontractor Pre –Job Safety Checklist 

Site Entry Log 

Exclusion Zone Entry Log 

Heavy Equipment Inspection Checklist 

Air Monitoring Log(s) 
• Real Time Aerosol Monitoring Log 
• Real Time Air Monitoring Log 
• Combustible Gas/Oxygen Meter Calibration Log 

Tailgate Safety Meeting Form 

Excavation Permit 

Work Warm-up Schedule for 4 Hours Work Shift 

Ladder Inspection Form 

Daily Excavation Inspection Form 

Safe Work Permit Form 

Daily HSE Inspection Form 

Project HSE Inspection Form 

5X5 Card 

 



 

STARRT Card 

JSA Form  

 



 

 
SITE SPECIFIC HEALTH AND SAFETY PLAN  

AMENDMENT DOCUMENTATION 

Project Name:  Project No.:  

Amendment 
No.: 

 Date:  

Amendment Revises: 
Page: 

 Section:  

Task(s) Amendment Affects:*  

 
*(Attach new/revised Job Safety Analyses) 

Reason For Amendment: 

 

 

 

Amendment: (Attach separate sheet(s) as necessary) 

 

 

 

 

 

Completed by:   Approved by:  

 
 

 



 

SUBCONTRACTOR HEALTH & SAFETY PLAN ACKNOWLEDGEMENT 

 

As a duly authorized representative of ____________________________, under contract with   

                                                        (name of subcontractor)                                                                                                                                                                                                                                                                                                                                                          

CB&I Corporation, I have reviewed and adopt the use of the CB&I Site -Specific Health & Safety 

Plan at the _______________ site.  

  

___________________________________ ___________________ 
 (name of subcontractor representative/supervisor) (date) 

___________________________________  
 (signature of subcontractor representative/supervisor) 

*Note: The Site Specific Health & Safety Plan (SSHASP) referred to above has been designed 
for the methods presently contemplated by CB&I for the execution of the proposed work. 
Therefore, this SSHASP may not be appropriate if the work is not performed by or using the 
methods presently contemplated by CB&I. Therefore, CB&I only makes representations or 
warranties as to the adequacy of the SSHASP for currently anticipated activities and conditions.  

 



 

SUBCONTRACTOR PRE-JOB SAFETY CHECKLIST 
 
JOB:       SUBCONTRACTOR: 
LOCATION:   PROJECT NO.  
         Yes   No 
 
Standard emergency signals fully understood?   
Subcontractor responsibility in time of emergency understood?      
Fire and ambulance telephone numbers known?   
Areas for possible evacuation designated?   
Special safety rules for the plant or area known?   
(CB&I will provide printed special rules where available) 
Nature of Chemical or special hazards for area reviewed 
with safety officer?   
Special safety equipment for the area of job known?   
Safety shower and eye wash locations known?   
Smoking area designated?   
Have you been advised of potential hazards, protective 
Measures and availability of hazard information? 
e.g. Health & Safety Plan   
Do you understand you are required to provide your 
employees with the information in (10) above?   
Have you provided MSDSs to CB&I for any hazardous 
material you intend to bring on site?   
Have you submitted training/medical certification records?   
Are your subcontractors aware of the above rules?   

 
Remarks: (Explain all No Answers)  

____________________________________________________________________________________
____________________________________________________________________________________
_______________________________________________________________ 

 

___________________________________   _______________________ 

Subcontractor’s Supervisor     Date 

___________________________________   _______________________ 

Project Manager      Date 

___________________________________   _______________________ 

Project Supervisor      Date 

___________________________________   _______________________ 

Safety Officer       Date  

 



 

SITE ENTRY LOG 
 
Date:   Client:  
 
Location:  Job No.:   

 

Name Representing Time In Time Out 

Do You Have an 
Incident to Report 

Today? 

YES NO 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 

EXCLUSION ZONE ENTRY LOG 
 
 
Date:   Client:  
 
Location:   Job No.:  
 

Name Time In 
Time 
Out Time In 

Time 
Out Time In 

Time 
Out 

Level of 
Protection 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

 



 

EQUIPMENT I.D. No.:                                          EQUIPMENT TYPE:                                  WEEK ENDING: 
HEAVY EQUIPMENT INSPECTION CHECKLIST 

                ITEM INSPECTED     Monday     Tuesday    Wednesday    Thursday      Friday   Saturday    Sunday 

Falling Object Protective Structure (FOP)        
Roll-over Protective Structure         (ROP)        
Seat Belts/Bar(s)        
Side Shields,Screens or Cab (Condition)        
Grab Handles/Steps        
Back-up Alarm Functional?        
Lights Functional? (i.e.Parking,brake,Signal’s)                                       
Guards in place?(i.e. Covers, screen, mud flaps)        
Horn Functional?        
Anti-Skid Tread Steps Clear of Mud?        
Safety Signs ( i.e.Counter balance swing area)        
Fire Extinguisher On Board?        
Oil full / no signs of any leaks?        
Clear of Extra Materials        
Controls function properly?        
Hydraulic System (full and  no leaks)        
Parking Brake Functional?        
Lift Arm and Bucket Functional?        
Tires/Tracks Clean / in good condition?        
Steering Functional?        
OTHER: Trailer, Container, Roll off        
General Condition: Empty/clean?        
Type of Trailer (i.e. Tanker , Container ,other)        
Spill supplies on board?        
PPE adequate  for driver?(i.e. Hard hat, glasses)         
Equipment Hours        
Employee’s Initial’s and Employee No.        

Instructions: Inspect all applicable items indicated, each shift. If an unsatisfactory condition is observed, suspend operation of the equipment and 
report the unsatisfactory condition to the site supervisor immediately. 
 
COMMENTS: ________________________________________________________________________________________________________ 
 
REVIEWED BY: SUPERVISOR’S SIGNATURE: _________________________________ DATE: ____________________________

 



 
REAL TIME AEROSOL MONITORING LOG 

 
Project Name         Project No._________________________________ 
Date___________________________________________ 
 

Sampled By 
Instrument 

Type 
(Mfg/Model/
Serial No.) 

Battery 
Charged 

(Y/N) 
Zeroed (Y/N) Sample Time Sample Readings (mg/m3) Comments 

    Start Finish TWA Shift Average Direct  

          

          

          

          

          

          

          

          

          

          

          

          

          

 
General Weather Conditions:   
   
 



 

REAL TIME AIR MONITORING LOG 
 
 
PROJECT NAME _________________________ LOCATION _________________________  PROJECT NO . _________________________ 
 

 
 
 

Date 

 
 
 

Analyst 

 
 
 

Time 

 
Instrument (Mfg/Model/ 

Serial No.) 

 
 

Concentration 
(Units) 

 
 
 

Location/Activity/Comments 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 



 

COMBUSTIBLE GAS/OXYGEN METER CALIBRATION LOG 
 
Project Name ________________________________ Project No. ____________ 
 
Date __________________ Calibrated by _____________________ 
 
Instrument: Mfg/Model/Serial No. ___________________________________________________ 
 

 
 
 
 

Time 

 
 

Battery 
Charged 

(Y/N) 

 
Audible Alarm 
Check (Y/N) 

 
Zero Checked (Y/N) 

 
 
 

Calibration 
Standard 

 
Calibration 

Standard (%) 

 
Actual Meter 
Reading (%) 

 
Ambient Air Rezero 

Check 
 

 
LEL 

 
 

O2 

 
LEL  
(0%) 

 
O2 

(20.8%) 

 
 

LEL 

 
 

O2 

 
 

LEL 

 
 

O2 

 
LEL 
(0%) 

 
O2 

(20.8%) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Comments  
  
  
  
  

 
 



 

 
TAILGATE SAFETY MEETING FORM 

Project Name/Number:__________________________ Date:____________ Time: ________ 
Client:______________________________________________________________________ 
Work Activities:_______________________________________________________________ 
HospitalName/Address:________________________________________________________ 
Hospital Phone No.:________________________ Ambulance Phone No.:________________ 

Safety Topics Presented 
Chemical 
Hazards____________________________________________________________________ 
___________________________________________________________________________ 
Physical 
Hazards:____________________________________________________________________ 
___________________________________________________________________________ 
Personal Protective Equipment: 
Activity:________________________________ PPE Level:___________________________ 
Activity:________________________________ PPE Level:___________________________ 
Activity:________________________________ PPE Level:___________________________ 
Activity:________________________________ PPE Level:___________________________ 
Activity:________________________________ PPE Level:___________________________ 
New Equipment:_____________________________________________________________ 
Other SafetyTopic(s):__________________________________________________________ 

Attendees 
               PRINTED NAME                                                                   SIGNATURE 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 
_____________________________________   _____________________________________ 

_____________________________________   ____________________________________ 
_____________________________________   _____________________________________ 
Meeting conducted by: 
_____________________________________   _____________________________________ 

 
 



                    EXCAVATION PERMIT    
 
Date: _______________      Time: ________________       Expiration Date: _________________________ 

Job description/location/work order number (Be specific.) 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Have the individuals assigned to this task been trained in excavation safety?       Yes     No 
 

Before Trenching and Excavating 

  Soil Classification  ________________   Distance in feet to utilities, buildings, footings, or pilings 

         Type C     ________________   Distance in feet to sources of vibrations 

         Type B     Yes      No   Have the owners of utilities been notified, if applicable? 

         Type A     Yes      No   Has the ground been disturbed previously? 

         Stable   ________________   List the allowable slope. 

Indicate if the items below are: necessary, adequate, and/or available.      Necessary      Adequate      Available 

    personal protective equipment(be specific)               ________       _______       _______ 

    shoring material                  ________       _______       _______ 

    signs, barricades                  ________       _______       _______ 

    machinery                   ________       _______       _______ 

Check known obstructions:   electrical   telephone   water   sewer   steam
  

      alarm   drain   process   footings   pilings 
 

     concrete encasement   other (specify) _____________________ 

Excavation method:     Backhoe   Hand dig   Ditchwitch  Other (specify): ______ 

________________________________________________________________________________________ 
 

Precautions to be taken:   de-energize lines   ground tools   insulate operator  
 

Trenching and Excavating Checklist 

Size of the excavation:     Depth __________     Width _______     Length _____ Protective system used 
for excavation: 

Are ground conditions changing (particularly after rainfall)?    Yes      No   Sloping 

Is there a concern for the development of a hazardous atmosphere?    Yes  No   Shoring 
 

Ensure that the shoring and/or sloping remains adequate as excavation progresses. Indicate the 
shoring method used and applicable appendix. 

What method shall be used for entry and exit:  stairway    ladder   ramp  [   ]  App. C - Timber shoring 

Has there been a change in vehicular and machinery operation patterns? _____ [   ]  App. E-Alternative to                       
timber shore 

1 of 2 
 



                    EXCAVATION PERMIT    
 
 

Is water removal equipment needed ______ available ______ and operable_____ [   ]  App. F-Selection of 
protect system 

Are portable trench boxes or trench shields adequate?   Yes      No  [   ]  Pre-designed shoring 

Note:  Protection for excavations greater than 20 feet deep (shoring, benching, and sloping 
designs) shall be developed by a registered professional engineer. 

Signatures and Dates 

 Excavation 
Competent 
Person 

Client 
Representative 
(if applicable) 

CB&I 

Supervisor  

CB&I  

HSSE Professional 

Registered 
Professional 
Engineer (if 
applicable) 

Signature 

 

     

Date 

 

     

 Electrical 
Superintendent 

Pipe 
Superintendent 

Equipment 
Superintendent 

Field Engineer Other: 
_______________ 

Signature 

 

     

Date  
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WORK WARMUP SCHEDULE FOR 4 HOURS WORK SHIFT 
 

 
Air Temperature - Sunny Sky No Noticeable Wind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind 

 
 

°C (approx.) 

 
 

°F 

Max. 
Work 
Period 

 
No. of 
Breaks 

Max. 
Work 
Period 

 
No. of 
Breaks 

Max. 
Work 
Period 

 
No. of 
Breaks 

Max. 
Work 
Period 

 
No. of 
Breaks 

Max. 
Work 
Period 

 
No. of 
Breaks 

1.-26° to -28° -15° to -19° (Norm. 
Breaks) 

1 (Norm. 
Breaks) 

1 75 min 2 55 min 3 40 min 4 

2.-29° to -31° -20° to -24° (Norm. 
Breaks) 

1 75 min 2 55 min 3 40 min 4 30 min 5 

3.-32°to -34° -25°to -29° 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency work 
should cease 

4.-35° to -37° -30° to -34° 55 min 3 40 min 4 30 min 5 Non-emergency work 
should cease 

Non-emergency work 
should cease 

5.-38° to -39° -35° to -39° 40 min 4 30 min 5 Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

6.-40° to -42° -40° to -44° 30 min 5 Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

7.-43° & below -45° & below Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

Non-emergency work 
should cease 

 

Schedule applies to moderate to heavy work activity with warm-up breaks of ten (10) minutes in a warm location.  For light-to-moderate work (limited physical movement), apply the 
schedule one step lower.  For example, at -30 F with no noticeable wind (                   0 minutes 
with 4 breaks in a 4-hour period (Step 5). 

The following is suggested as a guide for estimating wind velocity.  If accurate information is not available: 

5 mph: light flag moves; 10 mph: light flag fully extended; 15 mph: raises newspaper sheet; 20 mph: blowing and drifting snow. 

If only the Windchill Factor is available, a rough rule of thumb for applying it, rather than the temperature and wind velocity factors given above, would be:  1) special warm-up breaks 
should be initiated at a wind chill of about 1,750 W/m2/hr; 2) all non-emergency work should have ceased at or before a wind chill of 2,250 W/m2/hr.  In general, the warm-up schedule 
provided above slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and clothing appropriate for winter work.  On the other hand, the chart 
slightly over-compensates for the absolute temperatures in the colder ranges, since windy conditions rarely prevail at extremely low temperatures. 
* From Occupational Health & Safety Division, Saskatchewan Dept. of Labor 
 

 



  LADDER INSPECTION FORM  
 
 
SAFETY INSPECTION FOR LADDERS - MONTHLY 

REGULATION: All ladders shall be maintained in good condition at all times.  The use of ladders with broken or missing rungs or steps; broken or split side-rails or 
other faulty or defective construction are prohibited.  When ladders with defects are detected, they shall be immediately withdrawn from service.  Compliance with 
these regulations is required by Occupational Safety and Health regulations for Construction Part 1926 Subpart X. 

INSTRUCTION: All ladders shall be inspected monthly.  Those that are discovered to have a defect shall be tagged "UNSAFE DO NOT USE" and removed from the 
work area for repair or destruction.  Those that are in good condition shall be color coded with the safety color codes of the month (see CMS-710-02-FM-00502 
Monthly Color Code).  Durable color code material (i.e. colored tape, colored tie-wraps, etc.) shall be placed (one wrap) on the right side rail between the third and 
fourth rungs or steps.  The effective date for color codes shall be the first work day of each month.  Complete this inspection form by placing a check under “OK” if 
the ladder meets requirements of the regulation or a check under “NO” if the ladder is defective and removed from service. Ladders must have an I.D. number. 

COLOR CODE FOR THE MONTH:       INSPECTION  BY:       DATE:    

TYPE OR 
DESCRIPTION
I..D. NUMBER OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO OK NO

FLEXIBLE 
LADDER

OTHERS

CB&I DESIGNED LADDERSPURCHASED & JOB BUILT LADDERS

HOOK 
LADDER

ERECTION 
LADDER

WELDER'S 
LADDER

TRESTLE 
LADDER

EXTENSION 
TRESTLE 

JOB MADE 
LADDER

VERT 
LADDER

STEP 
LADDER

SINGLE 
LADDER

EXTENSION 
LADDER

SECTIONAL 
LADDER

 
 
cc: Project/Facility Mgr., District HSE Mgr., HSE Supervisor, Superintendent 

 



 

                   DAILY EXCAVATION INSPECTION FORM 
 
Name of Excavation Competent Person: _____________________________________________________ 
Date of Inspection: ________________________ 
Excavation/Trench location: _______________________________________________________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Depth: ________________  Width: ___________ Date Opened: _____________________ 

Soil classification:   A    B    C 

Indicate, by marking the test below, how the classification was made. 

 Manual test(s)     Cohesive Cohesive Granular 
       unfissured fissured   
 a)  plasticity     ________ _______ ________ 
 b)  dry strength     ________ _______ ________ 
 c)  thumb penetration    ________ _______ ________ 
 d)  pocket penetrometer    ________ _______ ________ 
 e)  other     ________ _______ ________ 

 Visual test(s) Do as many as possible 
      Cohesive Soil    Granular Soil 
 a) Spoil pile   Remains in clumps   Breaks up easily 
 b) Trench Side   Stands vertical for over 2 hours  Sloughs into 
trench 

The excavation is properly (circle one): 
Shored   (indicate the type of shoring)    closed     open    wood      metal 
Sloped/benched (indicate the slope)  vertical sides   3/4:1   1:1      1 1/2: 1      2:1  

Excavation Checklist:    Morning  Mid-Day   
  Afternoon 
Time:  _________  ________  _________ 
Weather: _________  ________  _________ 
Was atmospheric testing required?   yes  no yes  no yes  no 
Was atmospheric testing done?    yes  no yes  no yes   no 
Is the spoil pile back 3’ from the edge?   yes  no yes  no yes   no 
Have surface encumbrances been removed?  yes  no yes  no yes   no 
Are there any signs of sloughing or cave-in?  yes  no yes  no yes   no 
Is there water accumulation in the bottom?  yes  no yes  no yes   no 
Are there vibration sources near the excavation?  yes  no yes  no yes   no 
Is there adequate access/egress (ladder, ramp, etc.) yes  no yes  no yes   no 
Has the soil been disturbed previously?   yes  no yes  no yes   no 
    Sides   yes  no yes  no yes   no 
    Top   yes  no yes  no yes   no 
 
If the excavation is over 20 feet deep, have engineering 
designs been documented and complied with?  yes  no yes  no yes   no 

 



 

SAFE WORK PERMIT FORM 
 

 
Job Name: Job Number: Company: Non-permit?   YES  NO 

Permit #: 
Entry Supervisor or Person Requesting Permit: 
Location & Description of 
Confined Space: 

 

 
Purpose of Entry: 

 

Craft or Crafts doing work in 
confined space: 

 

Permit Begins: Date:  _________  Time: _________ AM/PM   Permit Expires:  Date:  ________  Time:  ________  AM/PM 
METHOD OF COMMUNICATION Describe: 

Equipment Required For Entry Respirators Required For Entry 
Hard Hats YES NO ARE RESPIRATORS REQUIRED?   YES    NO     

If YES What Type:  ___________________________________________ 
Have Employees Been Trained/Fit Tested/ Med. Evaluation?  YES   NO  

Coveralls YES NO 
Boots YES NO 
Safety Glasses YES NO AIR-PURIFYING:       Half-Mask:  _________       Full-Face:  __________ 

                             Type of Filters:  
__________________________________ 

Safety Goggles YES NO 

Face Shield YES NO AIR-SUPPLIED:  _________and/or  __________and/or  _____________ 

                          Air Bottles             Compressor                   Egress Bottles 
Ear Protection YES NO 

Encapsulated Suit YES NO SELF-CONTAINED BREATHING APPARATUS (SCBA):  _____________________ 
Gloves 
TYPE:_________________ 

YES NO * NOTE:  Air-supplied respirators with egress bottles or SCBA respirators are required 
for atmospheres that are Immediately Dangerous To Life or Health (IDLH) 

Lighting  
TYPE:_________________ 

YES NO List any special: 
Entry Conditions: 
Training Required: 
MSDS reviewed: 
Chemicals in the area: 

Lockout Devices YES NO 
Ventilation (mechanical) YES NO 
Warning Lights YES NO 
Fire Extinguisher YES NO Rescue Equipment required For Entry 
Ventilation/Blower YES NO 
Non-sparking Tools YES NO  
Rescue equipment 
Other:_____________ 

YES 
YES 

NO 
NO 

SCBA YES NO Emergency Services: 
Harness/Lifeline YES NO  

Other:_____________ YES NO Wristlets YES NO  
Special Instructions 
List: 

YES NO Tripod/Manlift YES NO Identify 
Winch YES NO  
First-Aid Kit  YES NO Method of Communication 
Stretcher YES NO  
Other:   Phone Number 

Acceptable Entry Conditions 
Oxygen: 19.5 - 23.5% Flammables/Combustibles Below 10% LEL Other: 
Hydrogen Sulfide  0-10 PPM TLV-TWA Carbon Monoxide: 0 – 10 PPM TLV-TWA Other: 
Testing and Monitoring Checklist 
Make, Model & Serial # of testing Equipment: 

Date Equipment Calibrated: Intermittent Testing Continuous Monitoring 
 Test 1 Test 2 Test 3 Test 4 Test 5  Test 6  Test 7 Test 8 Test 9 

Date:          
Time:          
Oxygen % % % % % % % % % 

LEL % % % % % % % % % 

CO PPM PPM PPM PPM PPM PPM PPM PPM PPM 

H2S PPM PPM PPM PPM PPM PPM PPM PPM PPM 

Toxic:          
______          
______          
Tester Initials:          
Hot Work Permit 
Is Hot Work Permit Required?          YES          NO If YES, Is it attached to this Permit?          YES         NO 
Signature  
of Person Authorizing Entry: 

 
 

    
Date:  Time:  

Cancellation of Permit         
Signature 
Of Person Cancelling Permit: 

 
 

    
Date:  Time:  

Reason 
Permit was Cancelled: 

 

 

 



 

DAILY HSE INSPECTION FORM 
 

 DATE                               PAGE         OF  

 DAILY HSE REPORT Project Name: 

JSA No. Project No. 

Area: SAT SUN MON TUE WED THU FRI 

Work Performed: 

 

 

Safety Inspection Items ( Corrective Action ) Interface Problems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comments/Recommendations 

 
 
 
 
 

HSE Professional’s Signature: _____________________________________  Date: __________________ 
Construction Manager’s Signature:    _________________________________  Date:  __________________                                   
 
File in project HSE files  

 

 



                      Project HSE Inspection Form 

              
 

Project Location         Type of Project         Contract No.         
 
Date         Your Name         Supt.         
         

 Safe At 
Risk 

N/A I/H 

1.0 GENERAL     
1.1 All employees receive video HSE orientation 
and trained in PIP? 

            

1.2 Safety Rule Book distributed with a sign off 
sheet retained as evidence of training?  

            

1.3 HSE meetings held with supervisor and 
subcontractors every two weeks? 

            

1.4 HSE meetings held each week with work 
crews? 

            

1.5 Minutes of jobsite safety meetings recorded 
and kept at jobsite? 

            

1.6 Competent contractor personnel assigned 
responsibility to inspect jobsite for safety? 

            

1.7 Government (OSHA) sign posted?  Form 300 
up-to-date? 

            

1.8 Safety bulletins, accident prevention material, 
safety rules posted? 

            

1.9 Weekly safety inspection reports by 
subcontractor personnel prepared and kept at 
jobsite? 

            

1.10 Minimum two certified First Aid/CPR personnel 
per shift? 

            

1.11 Managing an Incident Poster complete and 
posted? 

            

1.12 Approved and stocked First Aid Kit on jobsite?             
1.13 Good housekeeping maintained? (all)             
1.14 Employees informed on access to med. & 
exposure records? 

            

1.15 Provisions made for vessel to vent during off 
work hours? 

            

1.16 Precautions taken to protect customer’s 
property, employees, and visitors from paint spray & 
abrasive blasting materials? 

            

1.18 Employees informed of any special site or 
customer HSE requirements? 

            

1.19 Subcontractors aware of Employer 
responsibilities?  Complying with CBI requirements? 

            

1.20 Protection over manways/doorsheets?             
1.21 JSA being used to plan new or hazardous 
jobs?  Employees involved in process? 

            

1.22 Atmospheric monitoring performed where 
required?  Documented? 

            

1.23 Vessels and/or pipelines 
isolated/blinded/blanked?  

            

1.24 Appropriate manuals and proper instructions on 
jobsite? 

            

1.25 Dangerous openings fenced or covered?             
1.26 Test water to come through clean lines?             
1.27 Employees informed of evacuation route?             
1.28 All noise areas posted?             
2.0 PERSONAL PROTECTION     

2.1 Hearing protection provided and worn by all 
where noise levels are excessive? 

            

2.2 Hard hats and safety glasses (with ANSI Z87 or 
equiv. side shields) provided for and worn by all? 

            

2.3 Appropriate work gloves worn by employees for 
their assigned work? 

            

2.4 Additional eye and face protection provided for 
and worn by all where exposed to potential eye or 
face injury? 

            

2.5 Adequate footwear worn by employees for their 
assigned work? 

            

2.6 Have respirator users received a medical 
evaluation?  Fit-tested? 

            

2.7 Written Respiratory Protection Program on 
site? 

            

2.8 Are respirators, blast and paint hoods available 
and used? 

            

2.9 Fresh air respirators used for internal spray 
painting? 

            

2.10 Personnel trained in wearing and inspection of 
PPE?  Is PPE being inspected? 

            

2.11 Are burning goggles/face shields available & 
used? 

            

 Safe At 
Risk 

N/A I/H 

2.12 Are approved safety harnesses used where 
required? 

            

2.13 Approved lanyard connected at waist level or 
above to approved anchorage? 

            

2.14 Wire rope, independent lifelines used for each 
employee on suspended scaffold, painter’s boom, air 
buggy and boatswains chairs? 

            

2.15 Supplied air helmet or hood used by all 
operators when abrasive blasting? 

            

2.16 Preventive injections provided for workers 
around raw sewage? 

            

2.17 Airline filtering devices functioning properly?  
Carbon monoxide monitor installed after filter?  Set 
at 10 PPM?  Alarm checked and meter bump 
checked daily with test gas? 

            

2.18 Protective skin cream provided and used by 
painters?  

            

3.0 HAZARD COMMUNICATION 
PROGRAM (OR RIGHT TO KNOW 
PROGRAM) 

    

3.1 Written program on site?             
3.2 Personnel trained and logged in?             
3.3 All material safety data sheets on site? (Current 
within 3 yrs.) 

            

3.4 Containers labeled (other than container that 
contents will be used up in one shift)? 

            

4.0 SANITATION / HEALTH / 
ENVIRONMENT 

    

4.1 Marked & labeled portable containers used to 
dispense  drinking water? 

            

4.2 Single service cups used for drinking water, 
containers provided for new & used cups? 

            

4.3 Adequate number of toilet facilities provided & 
maintained? 

            

4.4 Special washing facilities provided for workers 
handling materials which may be harmful to their 
health? 

            

4.5 Illumination in work areas (including offices, 
shops) adequate? 

            

4.6 Is ventilation adequate?             
4.7 Means provided for waste/scrap removal?             
4.8 Waterless hand cleaner, etc. provided?             
5.0 FLAMMABLE MATERIALS     

5.1 In areas where flammables are stored or where 
operations present a fire hazard “NO Smoking or 
Open Flame” sign posted? 

            

5.2 Fuel containers posted?             
5.3 Indoor and outdoor storage of flammables in 
approved containers or cabinets with warning signs 
posted? 

            

5.4 Form, scrap lumber & all other debris including 
combustible scrap/debris removed from work areas 
at regular intervals? 

            

5.5 Containers provided for collection, separation 
of waste & trash? 

            

5.6 Solvent waste, oily rags & flammable liquids 
kept in fire resistant covered containers until 
removed from worksite? 

            

5.7 Required portable fire-fighting equipment 
available, properly located & maintained?  Inspection 
tags up to date? 

            

5.8 Fuel operated equipment shut off for refueling 
& bonded to fuel tank? 

            

5.9 Are Safety Cans used for flammables?             
5.10 Fire extinguisher operational & available with 
75’ (23m) of each work area?  Have monthly & 
annual inspection tag? 

            

5.11 Fire extinguishers available within 50’ (15m) of 
each work area where flammable liquids are 
used/stored? 

            

5.12 Safety-shutdown on stoves & excess flow 
valves on pre-heater lines? 

            

5.13 Gas manifolds marked & capped?             
5.14 Stationary flammable containers grounded-             
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bonded?  Have spill containment? 
5.15 Combustibles kept 50’ (15m) from welding 
areas? 

            

5.16 Fire extinguishers in cab of crane, hoist, etc.?             
5.17 Non-sparking fans used & bonded to tank for 
ventilation? 

            

5.18 Ventilation fans correctly sized for tank 
volume? 

            

5.19 Ventilation used to prevent flammable vapors 
exceeding 10% of LFL (Lower Flammable Limits)? 

            

5.20 Inside work stopped when flammable vapors 
exceed 10% LFL? 

            

5.21 Oxygen (O2) level not less than 19.5% or 
greater than 22%? 

            

5.22 Flammable liquid containers clearly 
labeled/bonded during use? 

            

5.23 Paint spillage contained & cleaned up daily?             
5.24 Atmospheric monitoring for oxygen & LFL 
performed before entry into enclosed spaces?  
Proper forms completed before starting work & when 
painting?  Tests taken at two-hour intervals, after 
lunch & monitored? 

            

6.0 AIR TOOLS OR EQUIPMENT     

6.1 Hand held powered tools (saws, air impact) 
equipped with guard & ONLY with constant pressure 
switch? 

            

6.2 Hand held powered tools (drills, tappers, 
fastener drivers, disc & belt sanders, power saws 
and angle grinders) provided with momentary 
contact “on-off” switch? 

            

6.3 Devices provided on air power tools to prevent 
tools from becoming accidentally disconnected from 
hose? 

            

6.4 Air hose connections secured?  Wired or 
chained together? 

            

6.5 Air driven nailers operating at more than 100 
psi provided with safety device on the muzzle to 
prevent nail ejection unless muzzle is in contact with 
work surface? 

            

6.6 Airless spray guns (operating at 1000 psi) 
equipped with safety preventing pulling of trigger 
until safety device is manually released? 

            

6.7 Excess flow valves in air lines greater than ½” 
(12.7mm) diameter? 

            

6.8 Blast pots tested & certified?             
6.9 Abrasive blasting equipment, hose, nozzles & 
dead men switch in safe condition?  Static 
dissipating hose used or abrasive pot properly 
grounded? 

            

6.10 Air hoses inspected weekly?             
6.11 Airless spray equipment inspected weekly for 
safe condition?  Static dissipating hose used or 
pump properly grounded? 

            

6.12 Is air for cleaning being used properly (30 psi 
max)? 

            

6.13 Is air receiver test & certified & equipped with 
pop-off safety valve & pressure gauge? 

            

6.14 Man ways free from cables & hoses?             
7.0 POWER TOOLS     

7.1 Power actuated tools provided with safety 
shield/guard & operator has evidence of special 
training in their use? 

            

7.2 Do electric portable power tools have 
grounding conductor or double-insulated? 

            

7.3 All fixed power woodworking tools provided 
with a disconnect switch that can be locked or 
tagged in the off position? 

            

7.4 Defective tools & equipment tagged as unsafe, 
or controls locked in off position, or physically 
removed from site? 

            

7.5 Correct tools provided & used?              
7.6 Abrasive wheels properly handled & stored?             
8.0 ELECTRICAL     

8.1 On power circuits, exposed or concealed where 
accidental contact by tools/equipment may be 
hazardous, warning sign shall be posted and all 
workers advised of hazard? 

            

8.2 Regular inspections made to assure effective 
grounding of noncurrent carrying metal parts of 
portable and/or plug connected equipment or GFCI’s 
installed on all 110-120 V temporary circuits?  MPS 
Log up to date? 

            

 Safe At 
Risk 
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8.3 Temporary lights equipped with guards to 
prevent accidental contact with bulb? 

            

8.4 Receptacles, attachment plugs not 
interchangeable on circuits of different voltages, 
current ratings or type of current (AC or DC)? 

            

8.5 Electrical equipment properly grounded?             
8.6 Approved electrical equipment used 
where flammable vapors may develop? 

            

8.7 Electrical service lines greater than 220V 
elevated or buried? 

            

8.8 Transformers fenced off or elevated?             
8.9 All electrical power cords handled safely, 
grounded & in good repair? 

            

8.10 EPD’s or ELCB’s installed & working on 
220V power sources? 

            

9.0 LADDERS       

9.1 Ladders regularly inspected properly 
constructed, in safe condition & destroyed when 
found defective? 

            

9.2 Side rails extended 3’ (1m) above landing or 
provision of grab rails? 

            

9.3 Top of ladders tied to prevent displacement?             
9.4 Double cleat ladders provided for working area 
having 25 or more workers & two-way traffic is 
expected? 

            

9.5 Double cleat ladders not exceeding 24’ (7.3m) 
in length? 

            

9.6 Single cleat ladders not exceeding 30’ (9.1m) in 
length? 

            

9.7 Cleats inset into edges of side rails or filler 
blocks used? 

            

9.8 No metal ladders used within 15’ (4.6m) of 
electrical lines? 

            

9.9 Stepladders used only in full open position?             
9.10 Stepladders of sufficient height so that top two 
steps do not have to be used to perform work? 

            

9.11 All manufactured single & extension ladders 
equipped with ladder shoes? 

            

9.12 Cable ladders properly secured to structure?             
9.13 Permanent ladders used for access have rest 
platforms every 24’ (7.3m) with climb devices 
installed? 

            

10.0 SCAFFOLDING       

10.1 All open sides & ends of platforms more than 
10’ (3.05m) above ground or floor level, provided 
with top rails (42” high (1.06m), midrail & toe boards 
(4” high (101mm)? Area below scaffold barricaded? 

            

10.2 Where workers pass or work under scaffolds; 
screens or other overhead protection provided? 

            

10.3 Platform planks laid together tight preventing 
tools, etc. from falling though? 

            

10.4 Scaffold guyed or tied to structure every 26’ 
(7.9m) vertically & 30’ (9.1m) circumferentially? 

            

10.5 Scaffolding set plumb with adequate foundation 
bearing plates? 

            

10.6 Platform planks extend over end supports not 
less than 6” (152mm), nor more than 18” (457mm)? 

            

10.7 Planks secured to prevent dislodgment?             
10.8 Ladders used to gain access to scaffold work 
platforms? 

            

10.9 Stairways have handrails?             
10.10 Scaffold trap doors provided & used for 
access from underneath? 

            

10.11 Rest platform (or scaffold trap door) 
provided @ 35’ (10.7m) intervals on tank erection 
ladder? 

            

10.12 Scaffolds erected properly and tagged?              
10.13 Scaffold boards’ ends secure from 
splitting, tested & properly lapped? 

            

10.14 Brackets plumb, inspected & good 
condition?  Bracket posts pinned?  

            

10.15 Tool pails used & secured from falling?             
10.16 Bracket straps welded by qualified 
welders, inspected & circled by qualified inspector? 

            

10.17 Handlines erected tight & clamped off?             
10.18 Handlines erected on top angle or wind 
girders? 

            

10.19 Third handlines installed where needed?             
10.20 Approved scaffolds used at shaft & 
column splices? 

            

10.21 Safety line system installed & used while 
erecting roof framing & roof plates? 
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10.22 Tubular scaffold approved type (2” or 
50.8 mm od.)? 

            

10.23 Tubular scaffold properly erected, braced 
& guyed with access ladders & toe boards? 

            

10.24 Suspended scaffolds, suspended work 
platforms & aerial lifts approved?  Used correctly? 

            

10.25 Insulation link provided when welding 
from suspended platform or suspended scaffold? 

            

10.26 Are independent lifelines with correct 
cable grab device used on suspended work 
platforms & scaffolds (except when suspended from 
crane or derrick)? 

            

10.27 Correct cable grab used on cable 
ladders? 

            

10.28 Boatswain chair on job?  Approved type?             
10.29 Powered single or double point 
suspended scaffold have “U.L.” approved label & 
capacity chart?  

            

11.0 ROLLING SCAFFOLDS (Manually 
propelled) 

    

11.1 Wheel brakes set while in use?             
11.2  No riders on work platform while moving?             
11.3 Work level 6’ (2m) or more above ground floor 
level have guard rails and toe boards? 

            

11.4 All cross & diagonal bracing in place & properly 
connected? 

            

11.5 Height does not exceed 4 times least base 
dimension unless outriggers are used? 

            

11.6 Ladder access to work platform?             
11.7 Are rolling scaffolds properly assembled, 
inspected & tagged? 

            

12.0 SWINGING SCAFFOLDS - 2 points 
Suspension 

    

12.1 Roof hooks or irons securely installed & 
anchored? 

            

12.2 Sheaves fit size of rope used?             
12.3 Equipped with standard guardrails & toe 
boards? 

            

12.4 Load limit marked on each scaffold?             
12.5 Suspension lines inspected before first use & 
frequently during use?  (Record of inspection kept)? 

            

12.6 Each employee equipped with safety harness & 
shock absorbing lanyard & attached to life line? 

            

12.7 Lifeline attached at top to independent support 
& extending to ground level? 

            

12.8 Suspension lines capable of supporting six 
times rated load? 

            

12.9 Power cables for electric hoist machines 
secured to platform to prevent snagging between 
power supply joint & platform? 

            

13.0 FLOOR & WALL OPENINGS     

13.1 Wall openings 30” (762mm) H, 18” (467mm) W 
or greater from which there is a drop of 4’ (1.2m)or 
more & bottom of opening less than 3’ (1m) above 
working surface provided with guardrails? 

            

13.2 Bottom of wall openings less than 4” (102mm) 
above work surface provided with standard toe board 
4” (102mm) high 

            

13.3 Open sided floors 6’ (2m) or more above floor 
or ground level provided with standard railing & toe 
board or other equivalent perimeter protection? 

            

13.4 Stairways when used during construction have 
handrails on all open sides, guardrails at landings & 
filler blocks in all recessed treads? 

            

14.0 MATERIAL HANDLING EQUIPMENT     

14.1 Approved canopy guards on fork lift trucks & 
roll-over protection on all earth moving equipment? 

            

14.2 Rated capacity posted on all lifting, hoisting 
equipment clearly visible to the operator? 

            

14.3 Wire rope inspection within last 30 days?             
14.4 Where mobile cranes are regularly used, daily 
inspections made of critical items & records kept? 

            

14.5 Written tractor, crane, derrick, inspection within 
last 30 days? 

            

14.6 Hand signal chart posted?             
14.7 Qualified personnel operating equipment?             
15.0 CRANES - GENERAL         
15.1 Annual inspection made of crane hoisting 
machinery & record kept of dates & results? 

            

15.2 On tower cranes, daily inspection made of 
rigging? 
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15.3 On tower cranes, weekly inspections made of 
supporting parts, safety appliances & record kept of 
repairs required? 

            

15.4 Where a crane is used – lift log being 
maintained? 

            

15.5 Adequate & safe working conditions?             
15.6 Derrick or crane in safe working condition?  
Operator certified? 

            

15.7 Capacity charts at operator’s station?             
15.8 Written crane, 
derrick/wire rope inspection within last 30 days on 
site?  Annual inspection for hoist & crane available? 

            

15.9 Tail-swing of crane barricaded when within 7’ 
(2.1m) of grade? 

            

15.10 Signal person 
designated? 

            

15.11 No part of crane or load closer than 15’ (4.6m) 
to energized electrical lines? 

            

16.0 EXCAVATIONS, TRENCHING & 
SHORING 

    

16.1 Excavated material effectively stored & 
retained at least 2’ (.6m) or more from edge of 
excavations & trenches? 

            

16.2 Utility company contacted & advised of 
proposed excavation work to determine underground 
utility exposure or when overhead power lines are 
involved? 

            

16.3 Substantial stop logs or barricades installed 
when mobile equipment working adjacent to 
excavation? 

            

16.4 Trenches more than 5’ (1.5m) in depth shored 
to standard, laid back to stable slopes or provided 
with other equivalent protection where hazard of 
moving ground exists? 

            

16.5 Trenches less than 5’ (1.5m) protected where 
hazardous ground movement exists? 

            

16.6 Trenches in hard or compact soil shored to 
standard when depth is more than 5’ (1.5m) & 8’ 
(2.4) or more in length? 

            

16.7 In lieu of shoring in hard or compact soil, trench 
above the 5’ (1.5m) level sloped (slope not steeper 
than a 1’ (.3m) rise to each 1.5’ (.45m) horizontal)? 

            

16.8 Trenches 4’ (1.2m) deep or more provided with 
ladder located no more than 25’ (7.6m) of lateral 
travel? 

            

17.0 WELDING, CUTTING, BURNING       
17.1 Proper PPE provided, in good condition & 
being used? 

            

17.2 All oxygen & fuel gas gauges in working 
condition? 

            

17.3 All oxygen & fuel gas hoses in good condition & 
free of grease & oil? 

            

17.4 Burning torch equipped with back flow 
prevention devices for both oxygen & fuel gas at the 
torch? 

            

17.5  Back flash arrestors on regulators used for 
flame cutting? 

            

17.6 Mechanical lighters used for lighting torches?             
17.7 Oxygen & fuel gas cylinders stored in upright 
position in designated areas with caps in place?  
Cylinders tied off?  Oxygen stored 20’ (6.1m) from 
fuel gas cylinders? 

            

17.8 Electric arc welding cables in good condition & 
properly attached by lugs to weld machine? 

            

17.9 Welder’s shields & helper’s goggles in good 
condition & equipped with proper lenses? 

            

17.10 Fire extinguishers provided within 25’ (7.6m) 
of welding, cutting or burning operations? 

            

17.11 All welding cable positioned to eliminate 
tripping hazards? 

            

18.0 ROOFING       

18.1 Safety harness and life lines or catch platform?             
18.2 Roofing bracket scaffolds secured?             
18.3 Crawl or chicken ladders secured & evenly 
spaced cleats? 

            

Flat & Low Pitch Roofs Less than 4/1 Pitch?             
18.4 Warning line 6’ (2m) from roof edge in work 
area? 

            

18.5 Safety harness & lines in use at perimeter or 
standard handrails or equivalent? 

            

18.6 Protective equipment used when handling hot 
pitch? 
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18.7 Ladder access same as for pitch roofs?             
18.8 Materials stored 6’ (2m) from edge?             
18.9 All openings covered or protected by 
guardrails? 

            

19.0 CONCRETE FORMING & POURING       

19.1 Vertical re-steel & anchor bolts protected by 
covering when employees working above? 

            

19.2 Employee wearing safety harness or equivalent 
when 6’ (2m) or more adjacent work surface? 

            

19.3 Walk & standing boards provided when pouring 
horizontal surfaces on re-steel? 

            

19.4 Employees provided with & using PPE, while 
pouring concrete? 

            

19.5 No riding concrete buckets?             
19.6 All pump crete lines secured at all joints?             
19.7 Concrete trucks blocked when discharging on a 
slope? 

            

19.8 Shoring & re-shoring adequate for support?             
19.9 Properly guarded work platform for walls, 
columns, beams, etc.? 

            

19.10 Power troweling machines equipped with 
positive on/off switch? 

            

20.0 STEEL ERECTION       

20.1 Decking or safety nets 2 stories or no more 
than 30’ (9.1m) where erection is being performed? 

            

20.2 Safety railing no less than 1/2” (13mm) wire 
rope 42” (1.07m) high around the perimeter of all 
temporary planked or metal docked floors?  
Minimum of 3 cable clips per interconnecting eye? 

            

21.0 DEMOLITION       

21.1 Dust controlled by wetting?             
21.2 Employees provided with dust respirators & 
goggles? 

            

 Safe At 
Risk 

N/A I/H 

21.3 Chutes properly erected & drop area 
barricaded off? 

            

21.4 Floor openings protected?             
21.5 Employee access to building provided with 
overhead protection? 

            

21.6 Stairways in building used for access properly 
lighted & maintained? 

            

22.0 RADIATION       
22.1 Radiation operators certified?              
22.2 Are film badges, dosimeters & alarm rate 
meters worn by all x-ray personnel? 

            

22.3 Survey meters used?  Calibrated?             
22.4 Warning signs & lights installed?             
22.5 Radioactive source properly stored?             
22.6 Alarm rate meters worn where required?             
23.0 RIGGING       
23.1 Adequate equipment available to perform the 
job safely?  

            

23.2 Crosby cable clips used, properly installed, 
correct number, size & torque where required? 

            

23.3 All ropes, cables & hooks inspected daily 
before use & are in safe condition? 

            

23.4 2L43-D is used to hang internal painters rigging 
from center vent or manhole? 

            

23.5 Slings proper size, safe condition?  Capacity 
marked? 

            

23.6 All hooks moused?             
23.7 Guy lines marked where needed?             
23.8 Plate clamps in safe 
working condition?  Capacity marked?  Correct 
inspection color? 

            

23.9 Plate spreaders marked with capacity & 
weight? 

            

  
 

REMARKS:  (Were At Risk and Imminent Hazard conditions corrected?)         
       
       
       
Original: Construction Office Project HSE Signature:         Date         
Copy: Project HSE File 
Copy: Construction Manager File Construction Manager Signature         Date         
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Sample STARRT Card 
 
 

Front  
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Sample STARRT Card 
 
 

Back 
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JSA Form  

 
Pre-Job Preparation 

1. Get Permit for Job 
2. Fill out JSA 
3. Review JSA (EVERYONE) 
4. Sign JSA (EVERYONE) 

Safety Access / Location Employee Authorization to STOP Work 
Eye Wash / Safety Shower: I have been given authorization, without fear of reprimand or retaliation, to immediately 

STOP any work activity that presents a danger to me, my co-worker or the public; get 
involved, question and rectify any situation that is identified as not being in compliance 
with our safety and health policies; to report any unsafe conditions or acts to supervision 
and question any activity that involves violation of established Safety and Health policies. 

Wind Direction: 

Evacuation Route: 

 Assembly Point: 

Job Tasks: (What are you doing?) Potential Hazards: Recommended Action or Procedure to 
eliminate / mitigate Hazards 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

 Crew Name Signatures 
     
     
     

 Job Close Out 
Any incidents / Injuries / Near miss / STOP work reported? 
List: 

Job Audited  
Time: 
Supervisor / Auditor Signature: 

Recommendations:  

Before starting work:  Is this the SAFEST way to do this JOB? 
“I will not put myself or let my co-workers perform any task that I would not allow my son or daughter in, on or around." 

Consider the following and check the items which apply to the job, then review with the work crew. 
Consider the following and check the items which apply to the job, then review with the work crew. 

PERMITS WELDING HAZARDS ELECTRICAL HAZARDS / BODY EMERGENCY PERSONAL PROTECTIVE EQUIP. 
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JSA Form  

(ENVIRONMENTAL) EQUIPMENT (PPE) 
 Excavation / Trench 

(“One Call” made) 
 Flash burns  Electrical Shock  Locked & Tagged out  Fall Potential  Fire Extinguishers  Rubber Gloves 

 Cold Work  Combustibles  Heat Stress  Try Start / Stop 
Switch 

 Pinch Points  Safety Shower  Leather Gloves 

 Hot Work  Spark 
Containment 

 Heavy Objects  GFCI Test  Slip-Trip Potential  Evacuation Route  Special Purpose Gloves 

 Entry Permit / Confined 
Space 

 Shields  Hot / Cold Surf. or 
Mat. 

 Assured Grounding  Other Lifts / Rigging  Slicker Suit 

 Line Breaking  Grounding  Inadequate Lighting  Extension Cord 
Inspection HAZARDS / CHEMICALS  Critical Lift  Acid Suit 

 
 

 

Signed Off When 
Complete 

 Fire 
Extinguisher  

 
 

 

Line Breaking –  
 
Check List attached OTHER WORK IN AREA 

 
 

 

Chemical Burn Skin 
 
Chemical Burn Eyes 

 
 

 

Manual Lifting  
 

 

Rubber Boots 

Softeners Metatarsals  
LO/TO  Water Hose 

 Other  Fire Blanket  Noise  Others Working 
Overhead 

 Flammable  Proper Rigging 
Practices 

 Respirator 

ACCESS 

 
 

 

Fire Watch 
Leads routed 
overhead 7’ / 
not in walk way 

 
 

 

Sharp Objects 
 
Other 

 
 
 

 

Type Work Others 
Doing: 
 

 
 
 

 

Ingestion 
 
 
Other 

 
 

 

Chain fall, Come a 
long  
Inspected - in good 
condition 

 
 
 

 

½ face  

Full Face 
 Scaffold (properly 

inspected ____) 
 Sewer Covers  Poor Access / Egress  PPE Due to Other 

Work 
 Inhalation  Crane  PAPR 

 Ladder (Tied off ____) OVERHEAD 
WORK TOOLS  Other  Skin Contamination  Forklift  Fresh Air 

 Man lift  (inspected)  Barricades  Proper Tools for the 
Job Confined Space Know the Following:  Operator Certificate  Hearing Protection  

 Personnel Basket 
(inspected & approved 
____) 

 
 

 

Hole Cover  Good Tool Condition • Possible hazards within the confined space 
• First signs of exposure 
• How to summons help 
• How to track personnel 
• Entering and exiting the confined space 
• Maintain contact with all entrants by voice or 

visual 
Do not attempt to rescue unless you are a part of a 
Trained in confined space rescue.   
Remain at entry point; assume no duties that will take 
you from there. 
Signs posted to identify confined space? 

 Condition of 
Equipment – 
Inspection Checklist  

 
 

 

Safety Harness 
Signs Approved Anchor Points 

 Operator Training  Handrail  Qualifications  Rigging and Lifting 
JSP - Required 

 Mono Goggles (vented / non-
vented) 

Worksite Stretches: 
• Before shift / Pre-task / End of shift 

 Current Inspection Barricades  Face Shield 

• Stretch to a point where you feel a mild tension 
and relax as you hold the stretch. 

 
 

 

Tool Tethers  
 
Tool Lanyards 

 
 

 
 

 

Tags on all sides 
 
Stands Used 

 
 

 
 

 

Kevlar Gloves  
 
Kevlar Sleeves 
 
Fire Retardant Clothing  

• Stretches should be held for 10-30 seconds. 
• Always stretch within your comfort limits, never to 

the point of pain. 
42” high 

    Caution / Yellow  Safety glasses with ANSI app. 
Side Shields  

  Danger / Red  Welding hood 

  Taken down at the 
end of shift  

Burning Goggles 
Other 
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Appendix B 
Activity Hazard Analysis 

 

 
 



 

 

 

JOB SAFETY ANALYSIS FOR TRUCK LOADING AND EQUIPMENT OPERATIONS 

Task Breakdown Potential Hazards Critical Safety Practices 

Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

Truck, Equipment 
Loading and 
Unloading 

Struck By/ Against 
Heavy Equipment 

• Wear reflective warning vests when exposed to 
vehicular traffic 

• Obey posted speed limits 
• Isolate equipment swing areas  
• Make eye contact with operators before approaching 

equipment  
• Understand and review hand signals 

Warning vests, Hard 
hat, Safety glasses, 
Steel toe work boots 

 

 Handling Heavy 
Objects 

• Observe proper lifting techniques  
• Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
• Use mechanical lifting equipment (hand carts, trucks) 

to move large, awkward loads 

  

 Inhalation and Contact 
with Hazardous 
Substances 

• Provide workers proper skin, eye and respiratory 
protection based on the exposure hazards present 

• Avoid unnecessary contact with contaminated 
materials 

• Review hazardous properties of site contaminants with 
workers before operations begin  

• Stay up-wind of soil pile 
• Monitor breathing zone air to determine levels of 

contaminants 
• Dampen soil using light water spray to prevent fugitive 

dust emissions 
• Stage stockpile on plastic sheeting 
• Cover stockpiled soil with plastic sheeting at the end of 

the shift to prevent fugitive dust emissions 
• Conduct air monitoring / sampling to determine 

exposure levels 

nitrile  gloves, 
neoprene boots  

Mini-RAM, 

 Sharp Objects • Wear cut resistant work gloves when the possibility of 
lacerations or other injury may be caused by sharp 

Leather gloves  

 
 



 

JOB SAFETY ANALYSIS FOR TRUCK LOADING AND EQUIPMENT OPERATIONS 

Task Breakdown Potential Hazards Critical Safety Practices 

Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

edges or objects  
• Maintain all hand and power tools in a safe condition  
• Keep guards in place during use 
 

Truck, Equipment 
Loading and 
Unloading 
(Continued) 

Slips, Trips, Falls • Clear walk ways, work areas of equipment, tools and 
debris  

• Mark, identify, or barricade other obstructions 
• Use 3 point contact when ascending/descending heavy 

equipment 
• Park heavy equipment on level ground to avoid 

potential sprains/strains when ascending/descending 

  

 Caught In/ Between 
Moving Parts 

• Identify and understand parts of equipment which 
may cause crushing, pinching, rotating or similar 
motions 

• Assure guards are in place to protect from these parts 
of equipment during operation 

• Wear proper work gloves when the possibility of 
pinching, or other injury may be caused by moving/ 
handling large or heavy objects 

• Maintain all equipment in a safe condition 
• Keep all guards in place during use 
• Avoid moving hydraulic, dump or loading equipment  

  

 High Noise Levels • Use hearing protection when exposed to excessive 
noise levels (greater than 85 dBA over an 8-hour work 
period) 

• Assess noise level with sound level meter if 
possibility exists that level may exceed 85dBA TWA 

Ear plugs Sound Level 
Meter 

 High/Low Ambient 
Temperature 

• Monitor for Heat/Cold stress in accordance with 
CB&I Health and Safety Procedures # HS400, HS401 

• Provide fluids to prevent worker dehydration 
• Follow work/rest schedule in the HASP 

 Meteorological 
Equipment 

 
 



 

Appendix C 
Accident Forms 

 
 



 

CB&I Accident / Incident Terminology 
 
Tier I Minor Incident 
An event that causes or had potential to cause only minor damage or injury requiring only first aid treatment. 
 
• A small fire not requiring assistance to extinguish. 
• Near misses where injury or damages could have occurred, but are limited to first-aid injuries and property 
damage of less than $5,000. 
• Motor Vehicle Accident with damage less than $5,000 
• Fall into water or resulting in deployment of lanyard. 
• Environmental spill less than 25 gallons; 
o That does not violate any reportable quantity 
o And does not contact a navigable waterway. 
 
Tier II Serious Incident 
Any event that required or had the potential to require emergency services for treatment of an injury or control 
of hazards to personnel or the environment to include: 
 
• Recordable injuries/illnesses 
• Restricted workday injuries/illnesses 
• Any incident that causes damage to equipment requiring extensive repair or causes a disruption in work 
progress 
• Near misses where injury or damages could have occurred, but are limited to recordable injuries, restricted 
work injuries, or property damage of $5,000 to $50,000 
• Serious environmental consequences (any quantity of release to the environment requiring reporting to 
relevant governmental agencies). 
• Reputation or community relations affected 
• Environmental spill of 25 to 1,000 gallons, 
o That does not contact a navigable waterway 
o but is in violation of a reportable quantity 
• High potential incidents as defined above 
• Could affect reputation or community relations 
 
Tier III Major Incident 
Any event causing or having the potential to cause multiple injured/ill personnel requiring emergency services, 
permanently disabling injuries/illness, fatalities, property damage in excess of $50,000, disruption of critical 
plant systems, or environmental impacts requiring regulatory notifications to include: 
 
• Injuries/illnesses that cause lost work time 
• Fatality 
• Hospital admittance (excluding emergency room outpatient care) 
• Major fire or chemical spill, greater than 1,000 gallons, or a spill of any amount that contacts a navigable 
waterway, 
• Radiation exposure 
• Lost radioisotope 
• Bomb threat, weapons discharge, terrorist act, NGO confrontation 
• ISOS evacuation 
• Any injury or illness meeting the definition of lost time 
• Any incident causing damage to equipment or resources that will disrupt work activities 
• Near misses where injury/illness or damages could have occurred, but are limited to lost time 
injuries/illnesses, multiple injury medical services, permanent disability, fatality, or property damage greater that 
$50,000 
• Any incident requiring use of outside services 
• Any incident receiving news coverage 

 
 



 

Tier IV Crisis 
Tier IV Reporting—Any event requiring initiation of the Crisis Management Plan. 
The Trigger Point for any natural crisis is loss of life, hospitalization of multiple personnel, significant destructive 
impact to work activities, or a delay in the resumption of work activities for 24 hours or more. In addition to the 
Natural Crisis, many of the countries in which CB&I operates have actual or potential areas of risk due to 
political instability, war, terrorism, or high crime rates, these include: 
 
• Airline Incident—The Trigger Point is any airline accident with CBI employees or assets involved. 
• Bomb Threat—The Trigger Point is any direct or indirect bomb threat against employees, the facility, or its 
assets. 
• War or Military Conflict—The Trigger Point is any war or military conflict that directly or indirectly affects 
personnel and assets. 
• Acts of Terrorism—The Trigger Point is any act of terrorism that directly or indirectly affects personnel and 
assets. 
• Civil Disturbances (including demonstrations, protests, and other 
confrontations)—The Trigger Point is any civil disturbance that directly or indirectly affects personnel and 
assets. 
• Kidnap and Ransom—The Trigger Point is any act of kidnap and/or ransom demand that directly or 
indirectly affects personnel and assets. 
• Extortion Demands—The Trigger Point is any act of extortion made against CB&I personnel to perform acts 
of kidnapping, injury, and assassination. 
• Detention by Host Government—The Trigger Point is any act of detention by a host government that 
directly or indirectly affects personnel and assets. 
 

 
 



 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

1. Notify Supervisor for all incidents (no matter how 
minor)  

Injured person, first person recognizing 
incident,  driver/passenger, or employee 
causing damage 

Immediately 

All incidents no matter how 
minor 

In person or by     
telephone                                   

 

2. For life-threatening injuries/illnesses  - contact 
local emergency personnel 

                                                                      

 For non life-threatening injuries/illnesses -  
transport injured person to doctor at an occupational 
medical facility 

For vehicle accidents – make scene safe, notify 
police, aid injured parties 

For equipment/property damage - make scene 
safe, prevent further damage or injuries 

Site Supervisor 

Immediately (concurrently with next step 
if injury or illness) 

Site Supervisor 

Immediately (concurrently with next step 
if injury or illness) 

Driver/passenger 

Immediately 

Employee causing damage 

Immediately 
 

In case of serious injury or 
illness requiring off-site medical 
care 

Via ambulance 

 

 
Via vehicle    
 
 
 
 

Site Supervisor or Site Safety Officer must 
immediately go to emergency care facility.   
 
 
Site Supervisor or Site Safety Officer must 
transport and stay with injured person until 
released from care 
 
 

3. Notify CORE (for injuries/illnesses to CB&I 
employees only) 

Site Supervisor 
Immediately, prior to transporting the 
injured employee, unless injuries are life 
threatening 

♦ Serious injury requiring off-
site medical care 

♦ If employee states that 
he/she has been exposed to 
any chemical or biological 
substance 

877-347-7429 

 
♦ Not required for temporary agency and 

contract labor 
♦ Provide name of injured employee, name 

and phone # of treating medical facility, 
description of the incident 

♦ CORE will help with medical facility 
coordination and follow-up care 

 
 



 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

4. Notify Regional EHS Manager  Site Supervisor 
Immediately (concurrently with providing 
transportation to occupational medical 
facility or EMS transport to hospital) 

All incidents  See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

♦ Contact should be made prior to sending 
the individual for medical care 

♦ Regional EHS Manager will notify Troy 
Allen as appropriate 

 

5. Contact CB&I Notification Hotline/Help Desk Site Supervisor 
As soon as possible.  Prior to sending 
an individual for medical treatment 

♦ Illness and/or injury (doctors 
cases and above) 

♦ Property damage (damage 
> $5,000.00) 

♦ Vehicle accidents (All) 
♦ Criminal activity (i.e. bomb 

threat, theft) 
♦ Natural disaster (all) 
♦ Explosion and/or fires 

(damage > $5,000.00 or 
result in injury) 

♦ Environmental 
spills/releases (incidents 
that requires regulatory 
notification or have an offsite 
impact) 

♦ Regulatory agency visit 
♦ Fatalities 

CB&I Notification 
Hotline/Help Desk 
Phone Number 866-
299-3445 

Note:   Outside  
the Continental US 
call 

   225-215-5056 

 

 

 
  

 
 



 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

6. Complete forms: Injuries and illnesses 

♦ Authorization for Release of Protected Medical 
Information 

♦ Authorization for Treatment of Occupational 
Injury/Illness 

♦ Return-To-Work Examination Form 

and  fax to CORE 

and  fax to Loss Prevention Manager (Casey Parker) 

Injured employee and medical facility 
personnel (Site Supervisor is responsible 
for verifying forms are completed)  

 
Prior to leaving medical facility 

♦ Serious injury requiring off-
site medical care 

♦ If employee states that 
he/she has been exposed to 
any chemical or biological 
substance 

Fax to CORE 
Medical at 225-
756-2673 

Fax to Loss 
Prevention 
Manager (Melanie 
Felker  at 225-
987-8101) 

Site Supervisor or Site Safety Officer must 
take these forms with him/her to occupational 
medical facility or hospital (Contained in HS 
020) 

7. Call Project Manager and notify of incident  Site Supervisor 
As soon as reasonably possible   

   Project Manager will report incident to upper 
levels of Operations/Business Line 
Management 

8. Call back Regional EHS Manager to report on status 
of injured/ill employee 

Site Supervisor 
Prior to employee leaving medical facility 

All injuries and illnesses 
requiring off-site medical care 

See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

  

9. Complete forms:  
OSHA Recordable Cases 
Supervisor’s Employee Injury/Illness Report Form 
Injured Employee Statement 
Witness Statement Form(s) 
First Aid Cases 
Supervisor’s Employee Injury/Illness Report 
Injured Employee Statement 
Witness Statement Form(s) 

Fax completed forms to CB&I Corporate Claims 
and Regional EHS Manager and CORE.  

♦ Site Supervisor 

♦ Witnesses 
 
As soon as possible – no later than 24 
hours 

All injuries, illnesses, and first 
aid cases CB&I Corporate 

Claims 
Department Fax 
(225-932-2636) 

CORE  Fax 225-
756-2673 

 
See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Site Supervisor should have these forms with 
him/her at all times (Contained in HS 020) 

 
 



 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

10. Complete forms:  
Chargeable Vehicle Accidents 
Vehicle Accident Report 
Witness Statement Form(s) 
Driving Record Certification (Procedure HS800) 
Non-Chargeable Vehicle Accidents 
Vehicle Accident Report 
Witness Statement Form(s) 
Equipment, Property Damage and General Liability 
Incidents 
Equipment, Property Damage and General Liability 
Loss Report 
Witness Statement Form(s) 

Fax completed forms to CB&I Corporate                                          
Claims and Regional EHS Manager. 

♦ Site Lead / Supervisor 

♦ Witnesses 
 
As soon as possible – no later than 24 
hours 

 
All vehicle accidents and /or all 
property damage 

CB&I Corporate 
Claims 
Department (225-
932-2636) 

 
See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Supervisor should have these forms with 
him/her at all times (Contained in HS 020) 

11. Complete forms:  

OSHA Recordable Cases 
Incident Investigation Report 

First Aid Cases 
Incident Investigation Report 

Chargeable Vehicle Accidents 
Incident Investigation Report 

Non-Chargeable Vehicle Accidents 
Incident Investigation Report 

Equipment, Property Damage and General Liability 
Incidents 
Incident Investigation Report 

Near Miss 
Incident Investigation Report 

Fax completed forms to Regional EHS Manager  

Site Supervisor  
As soon as possible – no later than 72 
hours of incident 

 CB&I Corporate 
Claims 
Department (225-
932-2636) 
  
See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Supervisor should have these forms with 
him/her at all times (Contained in HS 020) 

 
 



 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

12. Perform “Accident Review Board” (ARB) and fax to 
Regional EHS Manager.  

Site Supervisor/Project Manager  
Within 10 days of incident 

 OSHA Recordable Cases 
 

 Chargeable Vehicle Accidents 

 

  ARB must include: Regional Manager, 
Project Manager, Employee’s Direct 
Supervisor, 
Regional EHS Manager, and  
 

 
 



 

                                      First Aid Report 

 
 
Date of Report: ____________________________ Name of Working Partner: ___________________ 
Date & Time Injury/Illness occurred: ____________ _________________________________________ 
_________________________________________ Job Title: _________________________________ 
Time In: __________________________________ Experience of Working Partner: _______________ 
Time Out: ________________________________ _________________________________________ 
 How Long on This Site: ______________________ 
Employee Name: __________________________  
SS#: ____________________________________ Subcontractor: ____________________________ 
Date of Hire: ______________________________ Foreman: ________________________________ 
Job Title: _________________________________ Supervisor: _______________________________ 
Experience: _______________________________  
How Long on This Site: ______________________  
  
Work Location/Area: __________________________________________________________________ 
 
Location of injury/illness:            
 
Description of injury/illness:          
          
          
          
     
 
Description of first aid administered:          

 
Allergies: __________________________________________________________________ 
 
Physician referral?    (Y)  yes, (N)  no, or (U)  unknown 

Return to work?     (Y)  yes  (N)  no, or (U)  unknown 
Tetanus up to date?     (Y)  yes, (N)  no, or (U)  unknown 
Restricted duty?     (Y)  yes, (N)  no, or (U)  unknown 
Recordable?     (Y)  yes, (N)  no, or (U)  unknown 
Workman’s comp?     (Y)  yes, (N)  no, or (U)  unknown 
Any related previous injury/illness?    (Y)  yes, (N)  no, or (U)  unknown 
 
If yes, describe:            
             
 

Name of person/persons giving treatment:    ___________________________ 
    
 

Reviewed by:    ________   
 
Date: ______________________     The employee is being released to return to 

work without restrictions. 

 
 



 

                                      First Aid Report 

Time: ______________________      

Date of injury:________________ Please sign and return to the CB&I Safety 
office. 

To:___________________________________ 
(Supervisor) 

 
Contractor Safety 

  
 

______________________________________ 
Was seen in the first aid office today for   

Superintendent 

treatment of _______________________________  

  

      __ Foreman ___________________________ 

  

_________________________________________ Employee      

 

Treated by: 
____________________________________ 

 
HSE Manager 

  

 
 

 
 



 
 

 
 

 
Medical Forms: Authorization For Release of Protected 

Medical Information  

 
- Medical Forms 

Authorization for Release of Protected Medical Information 
Printed Name:   Date of Birth:   

Address:   

 Home Telephone:   
Authority to Release Protected Health Information  
I hereby authorize the release of medical information, identified in this authorization form, and provide such 
information to: 

____________________ CB&I 
____________________ AND ____________________ 
____________________ ____________________  
____________________ ____________________ 
_____ ______________  ____________________ 

The information to be released includes the following: 
Complete health record Discharge summary Progress notes 
History and physical exam Consultation reports X-ray films / images 
Laboratory test results X-ray & Image reports Itemized bill 
Diagnosis & treatment codes Complete billing record  

Other (specify)   

Purpose of the Requested Disclosure of Protected Health Information 
I am authorizing the release of my protected health information.   

Drug and/or Alcohol Abuse, and/or Psychiatric, and/or Human Immunodeficiency Virus/Acquired 
Immunodeficiency Syndrome (HIV/AIDS) Records Release 

I understand if my medical or billing record contains information in reference to, psychiatric care, sexually transmitted 
disease, hepatitis B or C testing, previous drug and/or alcohol abuse and/or other sensitive information, I agree to its 
release. 

Check One:  Yes  No 

I understand if my medical or billing record contains information in reference to HIV/AIDS testing and/or treatment I 
agree to its release.  

Check One:  Yes  No 

Right to Revoke Authorization 
Except to the extent that action has already been taken in reliance on this authorization, the authorization may be 
revoked at any time by submitting a written notice to The Corporate Claims Dept. at 2103 Research Forest 
Drive, The Woodlands, TX 77380. Unless revoked, this authorization will expire at which time completion of 
treatment for the injury or illness has been accomplished. 

Re-disclosure 
I understand the information disclosed by this authorization may be subject to re-disclosure by the 
recipient and no longer be protected by the Health Insurance Portability and Accountability Act of 1996.  

Signature of Patient or Personal Representative Who May Request Disclosure 
I understand that I do not have to sign this authorization. However, if health care services are being provided to me 
for the purpose of providing information to a third-party (e.g., fitness-for-work test), I understand that services may be 
denied if I do not authorize the release of information related to such health care services to the third-party. I can 
inspect or copy the protected health information to be used or disclosed. I hereby release and discharge CB&I of 
any liability and the undersigned will hold CB&I harmless for complying with this Authorization.  

Signature:   Date:   

Description of relationship if not patient:   
 

 
 



 
 
 

 

 
 

Near Miss Report  

 
 

     

Incident Date Reported By Work Unit Project Name Incident Number 
     
     

Description (What, Where, When, Who, How) 
 
 
 
 
 
 
 
 

Please check all that apply:  
 Unsafe Act  Unsafe Equipment 
 Unsafe Condition  Unsafe Use of Equipment 
 Improper PPE  Housekeeping 

Why was the unsafe act committed, and/or why was the unsafe condition present? 

What Corrective Actions have/will be taken to prevent similar incidents? 

 

Person responsible for follow-up Expected completion date Actual completion date 

   

Verified By: 

 

  

Supervisor Name:  
 

Signature:  

 

 
 

 
 



 
CBI INCIDENT REPORT 

 
 

NOTIFICATION 
*  Required Fields 
*Incident Date: *Incident time: *Location: 
                  
* City  State (Province): * Country 
                  
* Client name:        Employee type:        

Involved parties: If other involved parties, please specify: Project Manager 
                  
Construction Manager Superintendent Foreman 
                  
* Project type: * Project type subcategory: 
            
* Incident summary: 
      
      
      
*  Incident detailed description: 
      
      
Immediate actions taken: Responsible Supervisor: 
            
       
Tier 1   
Project HSSE Manager District HSSE Manager Area HSSE Manager 
                  
Onsite Senior Operations Manager   
        
Tier II   
Corporate Manager HSSE Systems Global VP HSSE VP Project Services 
                  
Country/District/Unit Operations Manager CBI Lummus Construction/Fabrication VP 

CBI SPS Area Operations VP 
CBI Lummus/SPS Sector VP of Operations 

                  
Sector President Sector HSSE Director  
             
Tier III   
Chief Executive Officer 
      

Chief Operating Officer 
      

Additional People to Notify:   
        
INCIDENT DETAILS  
* Required Fields 
* Occupation:        
* All Consequences of the Incident: 

     Environmental      Equipment Damage or Loss      Fire 
     Residual Hazard/Effect      Injury or Illness      Motor Vehicle Accident 
     Near Miss      Security  

Initial Risk Assessment: 
     Consequence: Probability: 
          Insignificant      Rare 
          Minor      Unlikely 
          Moderate      Possible 
          Major      Likely 
          Catastrophic     Almost Certain 
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ILLNESS/INJURY (IF APPLICABLE) 
* Required Fields 

   Injury * Injury summary:   
   Illness       

Injury detailed description: 
      
* Injured or Ill person:        * Employee Type:         Privacy Concern:   

* Employer:        

* Classification: 
 First Aid                             Medical Treatment Injury – Recordable                                   Restricted Work Duty    

 Lost Time Injury                 Occupational Illness   Non Work Injury or Illness    Fatality  N/A       
*Justification for injury classification: 
      
* Days Lost/ 
   Restricted Duty 

Time Period: 
      

No. of days lost/restricted: 
      

Type: 
  Days lost 

 
  Restricted Duty 

* Bodily Location: 

  Abdomen   Feet   Lower Arm   Spinal - Thoracic 
  Ankle   Fingers   Lower Leg   Toes 
  Back     Genitals   Mouth   Tooth/Teeth 
  Chest   Groin   Neck   Upper Arm 
  Ears   Hands   Shoulders   Upper Leg 
  Elbow   Head   Spinal - Cervical   Wrist 
  Eyes   Hips   Spinal - Lumbar                             
  Face   Knees   Other:  _____________________________________ 

* Nature: 

  Amputation – including Enucleation – loss of eyeball  Bruise, Contusion 
  Bite, Sting   Cancers 
  Burn – Hot, Cold, Chemical,  Radiation, Frostbite   Crushing Injury 
  Concussion, Unconscious   Dermatitis 
  Cut,  Laceration, Puncture   Disorder Due to Physical Agents – other than toxic agents 
  Disorders Associated with Repeated Trauma   Exhaustion, Heat Stroke 
  Electric Shock   Fracture, Chip – excluding vertebral column 
  Foreign Body/Sliver/Chip, Dust   Fracture, Chip – including vertebral column 
  Hearing Loss   Infectious and Parasitic Diseases 
  Ingestion   Internal Injury, Hernia 
  Intracranial Injury – including concussion   Joint Dislocation 
  Loss of Senses, Faculties, Shock   Lung Problem, Dust Related 
  Lung Problem, Toxic Agent Related   Massive Trauma, Other 
  Poisoning and Toxic Effects   Scratch, Abrasion, Irritation 
  Skin Disease, Disorder   Sprain, Strain, Torn 
  Suffocation, Inhalation   Superficial Injury 
      All Others:    __________________________________________________________________________________ 
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*Mechanism: 

   Being hit by moving objects   Contact or exposure to heat and cold 
   Contact with electricity   Contact with/or exposure to biological factors 
   Exposure to mechanical vibration   Exposure to mental stress factors 
   Exposure to particles or contaminants   Exposure to radiation 
   Exposure to sharp, sudden sound   Exposure to variations in pressure – other than sound 
   Falls from height   Falls on the same level – including trips and slips 
   Hitting objects with part of a body   Long term contact with chemical or substance 
   Long term exposure to sounds   Repetitive movement with low muscle loading 
   Pinch points   Slide or cave-in 
   Single contact with chemical or substance –excludes  

        insect and spider bites   Vehicle accident 

   Unspecified mechanism or injury/illness    All others: ____________________________________ 

*Source of Injury 

   Biological Source    Chemicals 
   Human Source    Indoor environment 
   Live animals    Machinery and fixed plant 
   Mobile plant    Non-living animals 
   Non-metallic substances    Non-physical source 
   Non-powered equipment    Non-powered hand tools 
   Outdoor environment    Powered equipment, tools and appliances 
   Road transport    Underground environment 
   Unspecified source    Other:  _____________________________________ 

Information about the Physician or other Health Care Professional 
Name of Physician or other Health Care Professional:        
Facility where treatment given:        Street Address:        
City:        State:        Zip Code:         
Was employee treated in emergency room?         Yes        No Was employee hospitalized overnight as an in-patient?   Yes      No 
Information about the Case 
Time the employee began work:   What was the employee doing before the incident occurred?   
            
How did the injury occur?          

What was the injury or illness?          

What object or substance directly caused harm?        If fatality, date of death:        
ENVIRONMENTAL (IF APPLICABLE) 
* Required Fields 
* Type Of  Ecological Loss   

  Fauna   Flora   Habitat/Wetland   Archaeological   Other 

If Other Type of Ecological Loss, please 
specify: 

Impact Initiating Event: If other Impact Initialing Event, please specify 

                  

Contaminants (Spill or Release Only) 
Contaminant type:        
Volume release (number):        Volume recovered (number):        Sensitivity type:        
Unit:        Unit:        Unit:        
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Area/Distance 
Area impacted:        Unit:          Km from sensitive area:        Mi from sensitive area:        

Sensitivity type – Area:        

Flora/Fauna 
Species impacted:        Common name:        Number of species:        

CITES Species:        Protected species:        

Comments:   
      
      
      
Documents:   
      
      

EQUIPMENT DAMAGE OR LOSS (IF APPLICABLE) 
* Required Fields 
* Equipment damage or loss classification: Operator name: Owner details: 

     Damage                Loss            CBI                    Non CBI 
     Theft       Facility               Other 

Equipment description:   
      
      
Model:        Year:        Serial number:        
FIRE (IF APPLICABLE) 
* Required Fields 
* Description:   
      
      
Materials involved:        
Source of fuel: Type of fuel: Source of ignition: 
                  
Source of oxygen: Method of extinguishment:  
             

RESIDUAL HAZARD/EFFECT (IF APPLICABLE) 
* Required Fields 
Specific hazard location:        
* Hazard category:        Hazard subcategory:        

* Summary:   
      
Detailed Description: 
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MOTOR VEHICLE ACCIDENT (IF APPLICABLE) 
* Required Fields 
Company driver name: Non-company driver name: Weather conditions: 
                  
Time of day:        Road type:        Road surface condition:        
Vehicle type:        Vehicle model:        Vehicle make:        
Vehicle year:        Registration plate number:        Site permit number:        
License expiry date:        Work hours (number):         Company Vehicle:        Yes        No 
Approximate vehicle speed at impact:        Length of skid marks:        
Vehicle direction of travel:        Number of passengers:        
3rd Party involved?         Yes        No 3rd Party driver/passenger:       Driver license number:        

NEAR MISS (IF APPLICAPLE) 
* Required Fields 
High Potential   (HIPO)    
* Possible Consequences of the Incident: 

     Environmental      Equipment Damage or Loss      Fire 

     Residual Hazard/Effect      Injury or Illness      Motor Vehicle Accident 

     Security   

What happened?  (Description of the incident) 
      
      
      
What unsafe acts and/or conditions contributed to this incident? (Immediate cause). 
      
Initial Risk Assessment: 
     Consequence: Probability: 
          Insignificant      Rarer 
          Minor      Unlikely 
          Moderate      Possible 
          Major      Likely 
          Catastrophic     Almost Certain 

SECURITY (IF APPLICABLE) 
* Required Fields 
Type of security: If other type of security incident, please specify: 
            
Security Details:        
Victim Details 
Is the victim an employee:                     Yes        No Security victim:        
Name of victim, if non-employee: Address of victim, if non-employee: 
            
Offender/Suspect Details 
Is the offender/suspect an employee:    Yes        No Security Offender or Suspect:         
Name of Offender/Suspect, if non-employee:       Gender:        
Resolution 
Resolution outcome:        Resolution property:        

Further Details:   
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INVESTIGATION 
* Required Fields 
* Start date:         End Date:        Investigation Team Leader:        

Investigation Team: Detailed description of investigation findings: 
            
  
  
Final Risk Assessment: 
     Consequence: Probability: 
          Insignificant      Rarer 

          Minor      Unlikely 

          Moderate      Possible 

          Major      Likely 

          Catastrophic     Almost Certain 

Direct cost:        Est. indirect cost:        Est. total cost impact:        
Additional people to notify: 
      
Click here if Causal Analysis is required:     Was a Tap Root Analysis required?   Date Tap Root completed: 

Is the Investigation complete?       Yes        No              Yes        No       

Documents:        
      

ACTIONS (IF APPLICABLE) 
* Required Fields 

* Location:          Country:          

* Assigned by:        * Due Date:        * Due Opened:        

* Action category: * Action source: * Consequence as source of action: 

                  

* Assigned to:        Work Order number:        

Notice of Violation/Disciplinary Action Required:      Yes        No IDLH Situation?       Yes        No 

* Action Title: Action description: 

            

Attachments:        
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NOV/DISCIPLINARY ACTIONS (IF APPLICABLE) 
* Required Fields 

* Date of Incident/Inspection:       * Date that Notice was received:       Person disciplined:       

Employer:  * Location/Plant name: 

            

Type:        Regulation/Standard:        

Description: 

      

      

      

Original proposed fine:        * Date resolved:        Actual $ paid:        

Running comments:   

      

Update Date:         

*  Name of Government Agency:        If other Agency, please specify:       

Contact information for person at agency:        
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CAUSAL ANALYSIS (IF APPLICABLE) 

IMMEDIATE CAUSAL FACTORS 
Were ACTIONS adequate?       Yes        No Were CONDITIONS adequate?       Yes        No 

If no, reasons actions not adequate If no, reasons not conditions not adequate 

  Following Procedures   Protective Systems 
      Individual  Guards/safety device utilization 
      Group  Guards/safety device functionality 
      Supervision  PPE utilization 
      Operating equipment w/o authority  PPE functionality 
      Improper position/posture  Warning systems effectiveness 
      Overexertion – physical capabilities  Warning systems functionality 
      Work or motion at improper speed  Isolation (LOTO) 

 Improper loading   
 Shortcuts   

  Use of Tools or Equipment   Tools, Equipment & Vehicles 
      Use of tools  Equipment/tools utilization 
      Use of equipment  Equipment/tools functionality 
      Use of defective tools  Equipment/tools preparation 
      Use of defective equipment   Defective vehicle 
      Improper placement of tools/equipment  Proper vehicle for purpose 
      Operating equipment at improper speed  Vehicle preparation 
      Servicing of equipment in operation   

  Use of Protective Methods   Work Exposure To: 
      Prescribed PPE not used  Fire or explosion 
      PPE used improperly  Noise 
      Servicing energized equipment  Energized electrical systems 
      Lack of knowledge of job hazards  Energized systems (non-electrical) 
      Equipment/materials not secured  Radiation 
      Disabled guards/warning systems  Temperature extremes 
      Removed guards/warning devices  Hazardous chemicals/substances 
      PPE not available  Mechanical hazards 

   Clutter or debris 
   Storms of acts of nature 
   Slippery floors or walkways 

  Inattention/Lack of Awareness   Workplace Environment 
      Horseplay  Congestion or restricted motion 
      Acts of violence  Lighting 
      Failure to warn  Ventilation 
      Decisions/judgment  Clearance 
      Distracted by other concerns  Layout (ergonomics) 
      Inattention to footings/surroundings   
      Routine activity (complacency)   
      Use of drugs or alcohol   
      Use of prescribed medications   
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CAUSAL ANALYSIS (IF APPLICABLE) cont. 

CONTRIBUTORY CAUSAL FACTORS 
Were PERSONAL FACTORS adequate? 

 Yes    No 

Were JOB FACTORS adequate?     Yes    No 

If no, reasons personal factors  not adequate If no, reasons job factors not adequate 

  Physical Capability   Training/Knowledge Transfer Purchasing/Material Handling (Cont) 
      Vision  Knowledge transfer  Material packing 
      Hearing  Recall of training  Material shelf-life exceeded 
      Other sensory impact (smell/touch)  Training provided for work  Ident. of  hazardous material 
      Respiratory capacity   Leadership (Mgmt)  Salvage and/or waste disposal 
      Physical disabilities  Conflicting roles or responsibilities  Use of ES&H data 
      Temporary disability (broken leg)  Leadership practices   Tools and Equipment 
      Inability to sustain body positions  Correct of reported hazard  Assessment of needs/risks 
      Restricted range – body movement  Identification of hazards  Ergonomic considerations 
      Substance sensitivities or allergies  Management of change  Standards/specifications 
      Size or strength  Incident reporting/invest.  Availability (Tools/equipment) 
      Medication  Safety meetings  Adjustment/repair/maintenance 

  Physical Condition  Performance Measurement  Salvage and reclamation 
      Previous injury or illness   Contractor Selection/Oversight  Removal/replaced wrong item 
      Fatigue (workload, lack of rest)  Contractor pre-qualifications  Equipment record history 
      Performance loss (temp., 02 level)  Contractor selection   Policies/Standards/Procedures 
      Blood sugar deficiency  Non-approved contractor  PSP for the work performed 
      Impairment (drug or alcohol use)  Oversight  Development of PSP 

  Behavioral Aspects   Engineering/Design  Implementation of PSP 
     Examples by supervision  Technical design  Enforcement of PSP 
     Critical behaviors not identified  Standards/specs/criteria  Communication of PSP 
     Critical behaviors not reinforced  Assessment of potential failures   Communication 
     Unsafe behaviors not identified  Ergonomic design  Horizontal (peer-to-peer) 
     Response to unsafe acts  Monitoring of construction  Vertical (employee to super) 
     Productivity incentives  Assessment/operational readiness  Between organizations 
     Time and cost constraints  Monitoring of initial operation  Between work groups 

  Skill Level  Evaluation/documentation change  Between shifts 
 Assessment of required skills   Work Planning  Communication methods 
 Practice of required skills  Work planning  Communication method available 
 Performance of skills  Preventative maintenance  Instructions 
 Skill  Repairs  Job turnover 

  Other  Wear and tear  Communication of ES&H data 
 Judgment  Reference materials  Standard terminology 
 Memory  Audit/inspection/monitoring  Verification practices 
 Poor condition or reaction time  Job placement (personnel)  Language differences 
 Emotional upset   Purchasing/Material Handling   
 Fears and phobias  Item(s) received   
 Preoccupied with problems/concerns  Research on requirements   
 Conflicting directions/demands  Mode or route of shipment   
 Confusing directions/demands  Handling of materials   
 Frustration  Storage of materials/parts   
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Name/Subject:             
Badge #:      Date:       
Foreman’s Name:______      ___ DOC #:   
          File #: ____________ 

(These forms must be attached to each accident or injury report) 

 Formal Near Miss/Incident Investigation Report   (5050-24.003)  Page 1 of 9 
 Employee Statement         Page 2 of 9 
 Foreman’s Statement        Page 3 of 9 

         Page 4 of 9 
 Copy of JSA for the date of injury. (Attach to Foreman’ Statement) 
 Copy of Safety Work Permit. (If, applicable)     
 Witness Statement  (if, applicable)      Page 5 of 9 
 Vehicle Accidents (if applicable)       Page 6 of 9 
 Environmental of chemical hazard incident (if applicable)   Page 7 of 9 
 Utility Damage (if applicable)       Page 8 of 9 
 HSE Professional’s Summary       Page 9 of 9 
 Safety Investigation Report  (for Document Control) 
 W/C Worksheet 
 Drug Screen  (if required)    Date:     
 Entered on Accident/Incident Log ( if required)  Date:     

(Attach only if, medical treatment is refused) 

 Refusal of Medical Treatment  (if applicable)    

MEDICAL  (INCLUDES ALL OF THE ABOVE AND THE FOLLOWING) 

 Insurance Claim Form or (E –1) 
 Medical Authorization for Medical Care or Testing 
 Release for Medical Opinion and Return to Work (if applicable) 
 Any Medical information from Doctors office. 

Equipment/Property Damage 

 Equipment Inspection  Type of  Equipment:      

Notifications 

 Reported to Carrier on  Date:     Via:    
 Reported by :_________________Contact Name:    Ext #:    

 Reported to Site Manager Date:     Via:    
 Reported by:__________________   

 Reported to Director HSE  Date:     Via:    
 Reported by:__________________   

Reviewed for Completeness 
(Make sure that all forms have signatures along with date and times are correct.) 

Reviewed by:         Date:    
Reviewed by:         Date:    
Reviewed by:         Date:    
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HAZARD COMMUNICATION WRITTEN PROGRAM 
  (Projects) 
 

 
Contract #  Textron  

 
This program has been prepared to comply with the requirements of CMS-710-PR-00400 (as 
well as the US Federal OSHA standard 1926.59) and to insure that information necessary for 
the safe use, handling and storage of hazardous chemicals is provided to and made available to 
employees. 
 
This program includes guidelines on identification of chemical hazards and the preparation and 
proper use of container labels, placards and other types of warning devices. 
 

A. Chemical Inventory 
 
 1.   CB&I  maintains an inventory of all known  
  
  chemicals in use on the worksite.  A chemical inventory list is available from   
    Site Supervisor . 
    
 2. Hazardous chemicals brought onto the worksite by this Company will be included on 

the hazardous chemical inventory list. 
 
B. Container Labeling 
 
 1. All chemicals on site will be stored in their original or approved containers with a 

proper label attached, except small quantities for immediate use.  Any container not 
properly labeled should be given to  Site Supervisor  for labeling or 
proper disposal 

 2. Workers may dispense chemicals from original containers only in small quantities 
intended for immediate use.  Any chemical left after work is completed must be 
returned to the original container or  Site Supervisor  for proper 
handling.                                                                                         

 3. No unmarked containers of any size are to be left in the work area unattended. 
 
 4.   CB&I  will rely on manufacturer applied labels 

whenever  
     possible, and 

will ensure that these labels are maintained.  Containers that are not labeled or on 
which the manufacturer’s label has been removed will be relabeled with NFPA 
labels. 

 
 5.  CB&I  will ensure that each container is labeled with   
   
  the identity of the hazardous chemical contained and any appropriate hazard 

warnings. 
 
 

 



 
 

HAZARD COMMUNICATION WRITTEN PROGRAM 
  (Projects) 
 
C. Material Safety Data Sheets (MSDS) 
 
 1. Employees working with a Hazardous Chemical may request a copy of the material 

safety data sheet (MSDS).  Requests for MSDS’s should be made to 
   Site Supervisor . 
    
 2. MSDS’s will be available to all employees on the site to provide immediate reference 

to chemical safety information 
 
D. Employee Training 
 

Employees will be trained to work safely with hazardous chemicals.  Employee training 
will include: 
(1)  Methods that may be used to detect a release of a hazardous chemical in the 

workplace, 
(2)  Physical and health hazards associated with chemicals, 
(3)  Protective measure to be taken, 
(4)  Safe work practices, emergency responses and use of personnel protective 

equipment, 
(5)  Information on the Hazard Communication standard including 

• Labeling and warning system, 
• An explanation of Material Safety Data Sheets. 

 
E. Personal Protective Equipment (PPE) 
 

Required PPE is available from  Site Supervisor .  Any employee 
found in  
violation of PPE requirements may be subject to disciplinary action up to and including 
discharge. 
 

F. Emergency Response 
 
 1. Any incident of over exposure or spill of a hazardous chemical/substance must be 

reported to   Site Supervisor  at once. 
   
 
 2. The foremen or the immediate supervisor will be responsible for insuring that proper 

emergency response actions are taken in leak/spill situations. 
 
G. Hazards of Non-Routine Tasks 
 
 1. Supervisors will inform employees of any special tasks that may arise which would 

involve possible exposure to hazardous chemicals. 
 
 2. Review of safe work procedures and use of required PPE will be conducted prior to 

the start of such tasks.  Where necessary, areas will be posted to indicate the nature 
of the hazard involved. 

 



 
 

HAZARD COMMUNICATION WRITTEN PROGRAM 
  (Projects) 
 
 
H. Informing Other Employers 
 
 1. Other employers, if working in this facility, are required to adhere to the provisions of 

the Hazard Communication Standard. 
 
 2. Information on hazardous chemicals known to be present will be exchanged with 

other employers working in this facility.  These employers will be responsible for 
providing necessary information to their employees. 

 
 3. Other employers, if working in this facility, will be provided with a copy of  CB&I  
  hazard communication program.            
 
I. Posting 
 
  CB&I  has posted information for employees at this facility on 
the  
 (Company Name) 
Hazard Communication Standard.  This information can be found at  Plant office.(Location) 

 



 

Add MSDSs here  
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Acronyms and Abbreviations 

BAT Bell Aerospace Textron Facility 
DNAPL dense non-aqueous phase liquid 
ELAP Environmental Laboratory Accreditation Program 
GWMP Groundwater Monitoring Plan 
H2S hydrogen sulfide
HASP Health and Safety Plan 
IP Interface Probe
LEL lower explosive limit  
MS/MSD matrix spike/matrix spike duplicates 
NCSD Niagara County Sewer District 
NYSDEC New York State Department of Environmental Conservation 
Off-Site System Off-Site Groundwater Extraction System 
On-Site System On-Site Groundwater Treatment System 
PID photoionization detector
POTW Publicly Owned Treatment Works 
PPE personal protective equipment 
ppm parts per million
QA/QC Quality Assurance/Quality Control 
QAPP Quality Assurance Project Plan 
Shaw Shaw Environmental and Infrastructure, Inc. 
SOP Standard Operating Procedure 
SPDES State Pollutant Discharge Elimination System 
Textron Textron Inc.
USEPA United States Environmental Protection Agency 
VOC volatile organic compounds 
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1.0 Introduction 

1.1 General 

This work plan serves as the Groundwater Monitoring Plan (GWMP) for the former Textron Inc. 
(Textron) facility located in Wheatfield, New York.  This plan is a revision to the GWMP dated 
October 1998, (Golder Associates, Inc.) previously used by Textron and approved by the New 
York State Department of Environmental Conservation (NYSDEC).  Textron has performed over 
19 years of groundwater monitoring to evaluate the performance of the Off-Site Groundwater 
Extraction System (Off-Site System) and over 17 years of groundwater monitoring for the On-
Site Groundwater Treatment System (On-Site System).  This monitoring includes both 
groundwater quality monitoring, through annual collection and analysis of samples for volatile 
organic compounds (VOC), and hydraulic monitoring, through quarterly groundwater gauging 
events. 

The current requirement for groundwater quality monitoring, which includes monitoring points 
for both the On-Site and Off-Site systems, is an annual event conducted every October.  This 
plan involves collecting groundwater samples from a combination of 31 monitoring and 
extraction wells on even numbered years and a combination of 23 monitoring and extraction 
wells on odd numbered years.  All groundwater samples are analyzed for VOCs in accordance 
with United States Environmental Protection Agency (USEPA) SW 846 Method 8260.  Field 
parameters (pH, specific conductance and temperature) are collected as part of the sampling 
process as detailed in Section 4.0. 

The requirements for hydraulic monitoring of both the On-Site and Off-Site systems are the 
completion of semi-annual groundwater gauging events (April and October) in 52 monitoring 
and extraction wells.  The data is then utilized to evaluate the hydraulic response from the 
extraction of groundwater by the On-Site and Off-Site systems.  

1.2 Background 

1.1.1 Site Geology 
The site is underlain by approximately 15 feet to 30 feet of silty and clayey overburden.  Beneath 
the overburden, the bedrock stratigraphy consists of four zones.  The zones are based on 
lithology and permeability characteristics as follows: 
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 Zone 1 comprises approximately the upper 10 feet to 20 feet of Dolostone bedrock and 
occurs to depths of 25 feet to 50 feet below ground surface.  It is thinly bedded to 
laminated Dolostone of moderate to high permeability and constitutes the upper bedrock 
aquifer; 

 Zone 2 is a massive Dolostone layer that averages approximately 8 feet in thickness.  It 
directly underlies Zone 1 and considered a bedrock aquitard that restricts the vertical 
movement of groundwater; 

 Zone 3 is a porous, vuggy Dolostone of moderate permeability that varies in thickness 
from 18 feet to 28 feet.  It constitutes an aquifer beneath Zone 2; and 

 Zone 4 is a massive low permeability Dolostone underlying Zone 3. 

1.1.2 Off-Site and On-Site Groundwater Extraction Systems 
Textron is currently operating two groundwater extraction systems, designated as the Off-Site 
and On-Site Groundwater Extraction Systems.  The Off-Site System is located south of the 
former Textron, Inc. Wheatfield Facility and the On-Site System is located on the former 
Facility.  Figure 1 is a site layout showing the locations of the groundwater extraction systems 
and groundwater monitoring wells for both the Off-Site and On-Site Systems. 

The Off-Site System consists of six Zone 1 bedrock groundwater extraction wells (EW-1 through 
EW-6, connected by a subsurface double containment pipeline that discharges the extracted 
groundwater to the Niagara County Sewer District (NCSD) Publicly Owned Treatment Works 
(POTW).  The Off-Site System has been operating since March 1993.  Extraction well EW-1 
was taken out of service during system star-up in March 1993 based upon the hydraulic response.  
Extraction well EW-6 was taken off-line April 11, 1996 in an attempt to reduce the constituent 
concentration at the southern boundary of the dissolved phase plume.  The cessation of pumping 
at EW-6 has allowed EW-5 to draw the dissolved phase plume boundary to the north. 

The On-Site System consists of seven Zone 1 bedrock extraction wells (EW-7, EW-8, DW-9, 
DW-10, DW-11, DW-12 and EW-13) connected by a subsurface double-containment pipeline 
that delivers the extracted groundwater to the On-Site Treatment Plant.  At the Treatment Plant, 
the groundwater is stripped of VOCs and the water is discharged to the Walmore Road storm 
sewer, in accordance with the State Pollutant Discharge Elimination System (SPDES) permit 
NY 0000469.  The On-Site System has been in operation since February 1995.  Extraction well 
DW-9 was taken out of service on May 26, 1998, in order to concentrate remedial efforts on the 
down-gradient side of the dense non-aqueous phase liquid (DNAPL) plume located near DW-12.  
In September 1998 extraction well EW-13 was installed between extraction wells EW-7 and 
EW-8 to create a more robust hydraulic barrier along the southern property boundary. 
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2.0 Monitoring Program Objectives 

The objectives of the GWMP are to collect representative field readings and groundwater quality 
samples to: 

 Assess changes in the groundwater chemistry over time;

 Demonstrate that the Off-Site and On-Site remedial systems are performing as intended
(reduction in contaminate concentration over time);

 Obtain analytical results that are precise, accurate, representative, comparable, and
complete;

 Monitor groundwater elevations and drawdown patterns during operation of the
extraction systems; and

 Provide a measure of protection of human health and the environment through continuing
groundwater monitoring.
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3.0 Groundwater Monitoring Requirements 

3.1 Sample Location and Frequency 

The monitoring and extraction wells to be sampled annually are listed on Table 1; the locations 
of these points are shown on Figures 2 and 3.  The groundwater samples will be analyzed for 
VOCs using USEPA SW-846 Method 8260.  The Site Specific Health and Safety Plan (HASP) 
designed for the Former Textron Wheatfield Site is included as Appendix A.  If entry into the 
extraction well vaults is deemed necessary, the procedures for confined space entry is detailed in 
Section 3.1.12 of the HASP apply. 

3.2 Laboratory Requirements 

The analytical laboratory contracted to analyze the groundwater and Quality Assurance/Quality 
Control (QA/QC) samples, in accordance with this plan, has submitted the following, which are 
included as Appendix B: 

 Documentation that the laboratory is certified by New York State Department of Health 
under the Environmental Laboratory Accreditation Program (ELAP); 

 A laboratory Quality Assurance Project Plan (QAPP); and  

 Any planned modifications of USEPA SW-846 Method 8260. 

The parameters to be analyzed for using USEPA SW-846 Method 8260 are listed on Table 2.  
The minimum QA/QC data and information to be included with the analytical laboratory results 
are outline in Appendix B.  The analytical laboratory must be approved by Textron prior to 
award of the monitoring contract. 

3.3 Hydraulic Monitoring Requirements 
Hydraulic monitoring will be performed to evaluate the hydraulic response of the overburden, 
Zone 1 and Zone 3 aquifers to the extraction of groundwater by the On-Site and Off-Site 
Systems.  Hydraulic monitoring points are listed on Table 3 and shown on Figure 1.  Semi-
annual hydraulic monitoring events (April and October) will be performed throughout the 
operation of the extraction systems. 

Groundwater elevations will be measured from each of the listed monitoring points.  The 
procedure for manually measuring a water level in a monitoring well using and electric water 
level meter is detailed in the Standard Operating Procedures (SOPs) located in Appendix C. 
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4.0 Sampling Equipment and Procedures 

4.1 Sampling Protocols 

These protocols have been developed to minimize potential contamination of groundwater 
samples during collection and to minimize potential sample degradation prior to analytical 
testing.  The following is a step-by-step procedure listing for the collection of groundwater 
samples from the monitoring and extraction wells.  The SOP procedures are also listed in 
Appendix C.  Sampling of the extraction wells will be accessed through the sampling port of the 
well head (or the stilling well for EW-13).  The following are the protocols and procedures to be 
followed for sampling the monitoring and extraction wells: 

 Inspect the well casing or vault entranceway for damage or inadvertent entry, note any
evidence on the Well Inspection Forms, the field notebook and on the Field Sampling
Data Sheet; and

 Wear appropriate personal protective equipment (PPE) as specified in the Site-Specific
HASP.

MONITORING WELLS 
 Unlock and remove the well cap.

 Obtain air quality readings at the well head using a photoionization detector (PID)
instrument (Mini RAE or similar) and record readings on the Field Sampling Data Sheets.

 Measure the static water level in the well with an Interface Probe (IP).  The IP must be
washed with Alconox detergent and water, then triple rinsed with deionized water
between individual wells to prevent cross-examination.

 Calculate the volume of water in the well (well volume) using the measurements shown
on Field Sampling Data Sheets.  Well volume must be documented on the same forms.

 Place polyethylene sheeting near the well casing (but out of walk ways to avoid slip, trip
and fall hazards) to prevent contact of sampling equipment with the ground in the event
sampling equipment is dropped.

 Purge each well by removing a minimum of three well volumes, or if the well yield is
low, by removing water to within 6-inches from the bottom of the well (i.e., purged
‘dry’).  All purge water must be containerized.

– If the well goes “dry” (within 6-inches of the well bottom)  before the required
volumes are removed, the well may be sampled when it recovers 80 percent of the
initial static volume
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 Purge the well using one of the methods described below. Purged water must be 
containerized and delivered to the On-Site Treatment Facility for proper disposal along 
with the decontamination fluids unless otherwise directed by the NYSDEC. 

– Peristaltic, whale or Grundfos pump method will consist of a polyethylene tube 
connected to the pump discharging into containers.  Each well will have a dedicated 
length of tubing to prevent cross-contamination between wells.  The lower end of the 
tube will be positioned just below the water surface and lowered, as necessary, during 
pumping.  This process will allow stagnant water to be removed from the well and 
allow representative water from the formation flow into the well; 

– Bailer method will consist of a dedicated stainless steel or Teflon bailer attached to a 
new polypropylene or nylon rope.  The bailer will be lowered slowly into the well to 
minimize the disturbance of the water. 

 Groundwater quality meters will be washed with Alconox detergent and water, then triple 
rinsed with deionized water between individual wells to prevent cross-examination.  Field 
parameters (i.e., pH, specific conductivity, and temperature) will be collected during 
purging.  These parameters should be recorded after a well volume has been purged for a 
minimum of two measurements during purging.  Field parameter measurements and 
observations will be recorded on the Field Sampling Data Sheet.  Purging will be 
considered “complete” if the following conditions are met: 

– Consecutive pH readings are ±0.2 pH units of each other 

– Consecutive water temperatures are ±0.5°C of each other 

– Consecutive measured specific conductance is ±10 percent of each other. 

If these parameters are not met after purging a volume equal to 3 to 5 times standing water 
volume in the well, the NYSDEC and Shaw Environmental and Infrastructure, Inc. (Shaw) 
Project Manager will be contacted to determine the appropriate action(s). 

 Obtain sample from well with a bailer suspended on new, clean nylon twine or using low 
flow sampling techniques using care to not agitate the sample.  Dedicated bailers or 
polyethylene tubing must be used in each well.   

 When sampling, the bailer must be lowered slowly into the well to minimize the 
disturbance of the water.  The initial sample/bailer volume will not be used for VOC 
analysis due to possible degassing.  This volume will be used for the measurement of final 
field parameters (pH, Specific Conductivity and temperature). Record field parameters on 
the Field Sampling Data Sheet. 

 Collect VOC sample.  Carefully pour directly into the appropriate sample bottles. Sample 
bottles must be obtained from the laboratory. 
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 Place analytical samples in cooler and chill to at least 4°C. Samples must be shipped or 
delivered to the analytical laboratories within 24 hours of collection. 

 Decontaminate any sample pumps between each well following the procedures listed in 
the SOPS (Appendix C); the polyethylene tubing and twine must be properly discarded. 

 Re-lock well cap. 

 Wrap dedicated sampling equipment (bailers and hoses) with suitable material 
(e.g., aluminum foil or plastic bags). Discard cord, gloves, etc, according to HASP 
procedures. 

 Complete field logbook, sample sheet, custody seals, and pertinent chain-of-custody 
forms. 

EXTRACTION WELLS 
 Open the hatch and lower a multi-gas meter and a PID into the vault to check for the 

presence of hydrogen sulfide (H2S), oxygen deficiency, percent lower than the lower 
explosive limit (percent LEL) and organic vapors.  If the level of H2S is greater than 
10 parts per million (ppm), the oxygen is less than 19.5 percent, the percent LEL is greater 
than 20, or the concentration of organic vapors detected is greater than 5 ppm above 
background for a minute, withdraw from the area and follow HASP requirements. 

 If entry into the vault is necessary, as the vaults are considered to be a confined space, all 
personnel entering a vault must adhere to confined space entry procedures as defined by 
Occupational Safety and Health Administration for confined space entry; 

 The extraction wells will be sampled using dedicated polypropylene tubing attached to the 
top of the sampling port (except DW-9, EW-6 and EW-13 which must be sampled with a 
bailer in the manner of the monitoring wells as described above).  Slowly open the 
sampling port valve by turning the control lever to the ‘on’ position. Purge the system for 
at least 1 minute prior to sampling.  Extend tubing to the sample container(s) and collect 
the sample(s). (NOTE:  Pump for the extraction well must be operating for at least five 
minutes immediately prior to sampling).  Record volume of water purged prior to 
sampling; 

 Immediately prior to purging and after purging, record pH, specific conductivity, 
temperature and physical appearance (e.g., color, turbidity, odor, etc) on the Field 
Sampling Data Sheets.  The water quality meters will be triple rinsed with deionized water 
before and after use.  A minimum of two measurements will be made and recorded for 
each parameter.   

 After obtaining the field parameter measurements, collect the sample for VOC analysis 
from the sampling port.  Carefully pour directly into the appropriate sample bottles. 
Sample bottles must be obtained from the laboratory. 
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 Place analytical samples in cooler and chill to at least 4°C. Samples must be shipped or 
delivered to the analytical laboratories within 24 hours of collection. 

 Slowly close the sampling port valve by turning the control lever to the ‘off’ position. 
Close hatch on the vault. 

 Wrap dedicated sampling equipment (bailers and hoses) with suitable material 
(e.g., aluminum foil or plastic bags).  Discard cord, gloves, etc, according to HASP 
procedures. 

 Complete field logbook, sample sheet, custody seals, and pertinent chain-of-custody 
forms. 

Extraction well DW-9 and EW-6 currently have no pump (inactive as approved by the 
NYSDEC) and will be sampled with a bailer in the same manner as the monitoring wells.  These 
locations will not be purged prior to sampling, per NYSDEC approval, due to the large purge 
volume that would be required. 

4.2 Sample Custody 
A Field Sampling Data Sheet will be filled out by the sampler for each sampling point.  These 
sheets will be provided as an appendix within the monitoring report.  The following information 
is documented on these forms: 

 Site name (BAT), Sample ID and other identifiers 

 Date and time 

 Information regarding purging the well prior to sampling 

 Field parameter results including pH, specific conductivity and temperature 

 Purge and sampling methods used, such as bailer, peristaltic pump, etc, Note the material 
of the equipment (polyethylene, polypropylene, Teflon, etc) 

 Field observations/sampling conditions (e.g., weather) 

 Appearance of sample (color, turbidity, sediment, LNAPL, DNAPL, etc) 

 Sampler’s identity and signature. 

In order to maintain the legal integrity of the groundwater samples, strict chain of custody 
procedures will be followed.  To ensure that the samples have not been tampered with between 
the time of collection until the sample is in the custody of the contracted analytical laboratory, 
the samples will be: 
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1. In the sampler’s possession; 

2. In the sampler’s view; 

3. Locked in a secure area to prevent tampering 

4. In a shuttle or cooler sealed with a tamper proof chain of custody seal. 

A written chain of custody record of the transference of samples will be maintained. These 
documents will be presented as an Appendix in the monitoring report. 

All sample bottles will be properly labeled.  When transferring the possession of samples, the 
person making the transference will sign and record the date and time on the chain of custody 
record.  The number of custodians of the samples will be limited to the fewest possible.  The 
chain of custody record for will be sealed in the sample cooler/shuttle and transported to the 
laboratory.  Upon receipt, the seal will be broken by the analytical laboratory and the condition 
of the samples, temperature of the cooler/shuttle and the date and time received will be recorded 
on the chain of custody record form by the person checking in the samples.  The chain of custody 
record will be included in the laboratory’s analytical report. 

4.3 Sample Designation 
The samples collected from the former Textron site are identified by the site code, well 
designation and sampling date.  The site code is ‘BAT’, which stands for the (former) Bell 
Aerospace Textron facility.  The well designation will be used as shown on Table 1.  The 
sampling date is a six digit numeric code with the following structure YYMMDD (YY=year, 
MM=month, DD=day).  For example, the date code for October 20, 2012 would be 121020.  The 
sample name for a groundwater sample collected from monitoring well 87-20(1) on October 20, 
2012 would be BAT-87-20(1)-121020. 



Page 10 

Groundwater Monitoring Plan Shaw Project No. 135428
Former Textron, Inc.        April 2012

X\Textron\2012 GMP\Final

5.0 Quality Assurance/Quality Control  

QA can briefly be defined as the process for ensuring that all data and the decisions based on that 
data are technically sound, statistically valid and properly documented.  The complete QA plan is 
detailed in Shaw’s Quality Assurance Project Plan dated February 2012.  QC procedures are the 
tools employed to measure the degree to which the QA objectives are met.  QA/QC procedures 
for field activities and laboratory procedures will be consistent with protocols specified below. 
Field activity protocols are addressed in the preceding section and in Shaw’s SOPS 
(Appendix C).  Field duplicates, field blanks, equipment blanks, trip blanks and matrix 
spike/matrix spike duplicates (MS/MSDs) will be obtained as discussed below. 

 Trip Blank

Trip blanks are used to monitor potential aqueous sample volatile organic contamination
during shipment to and from the laboratory.  It also provides information on laboratory
water quality since the laboratory provides the trip blank water.  One trip blank will be
submitted for analysis for each day aqueous matrix volatile organic samples are collected.
A trip blank will be included in each cooler that contains aqueous matrix volatile organic
samples, therefore all volatile organic samples and containers will be shipped to and from
the laboratory in the smallest number of coolers possible in order to minimize the number
of trip blanks required.  The Trip Blank identification will contain the date coding as
described in Section 4.3.

Example: Trip Blank-121020 or TB-121020 

 Equipment Blank

Equipment blanks are not required when dedicated sampling equipment is used.  If non-
dedicated sampling equipment is used in the soil sampling program, equipment blanks
will be analyzed at a frequency of not less than 5 percent (one equipment blank per every
20 samples collected).  The Trip Blank identification will contain the date coding as
described in Section 4.3.  They receive the following code:

Example: BAT-Equipment Blank-121020 or BAT-EB-121020 

 Field Blank

Field blanks are used to determine if contamination is being introduced by the sampling
environment during sample collection.  Field blanks will be prepared when equipment
blanks are not necessary (i.e., dedicated equipment is used for sample collection).  The
field blank will be prepared at one of the sampling points by exposing deionized water to
the air and transferring the water to a set of sampling bottles.  Field blanks will be
obtained each day of sampling or every 20 samples, whichever is more frequent.
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Examples: BAT-Field Blank-121020 or BAT-FB-121020 

 Duplicate Samples

Duplicate samples are sent "blind" to the laboratory. They will receive the following
appropriate designation with the date code:

Example: BAT-Dup 1-121020   

The sample location where a blind duplicate is collected will be marked both on the field
sampling data sheet and on the copy of the chain-of-custody record retained by Shaw.  A
blind duplicate sample will be collected at a frequency of one per every 20 samples.

 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

QA/QC samples will include MS and MSD samples at a frequency of not less than
5 percent (one MS/MSD pair per every 20 samples collected).  They will receive the
following code:

Examples:  BAT-87-20(1)-121020 MS and BAT-87-20(1)-121020 MSD

 Split Samples

Split samples are used in a sampling program to assess the replication of results from the
same analysis between two laboratories.  In this case, the NYSDEC and the USEPA have
the right to split samples with Textron and have all or a portion of the analytical
parameters tested by their laboratory of choice.  A split sample will be identified by
inserting an ‘S’ after the sample designation, as described in Section 4.3.

Example: BAT-87-20(1)-121020 S 

If split samples are to be collected, the following procedure is to be used:

– Groundwater will be poured from the same bailer into four 40 milliliter vials for VOC
analysis, two vials will be kept by the sampling subcontractor and two will be
relinquished to agency personnel.

Table 4 provides a summary of the estimated QA/QC samples to be obtained during 
implementation of this GWMP. 
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6.0 Health and Safety 

Personnel performing the sampling will adhere to all safety requirements for contractors and/or 
visitors of the former Textron facility.  Personnel visiting the site or performing sampling will at 
minimum wear Level D protection (suitable field boots, protective gloves, safety glasses/goggles 
and hard hat).  Other safety equipment which is deemed necessary when activities require, is 
detailed in the HASP included as Appendix A. 
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Table 1
Groundwater Monitoring Points

Former Textron, Inc.
Wheatfield, New York 

FREQUENCY
ANALYTICAL

WELL NUMBER ANNUAL (A) ANNUAL (B) METHOD
OVERBURDEN MONITORING WELLS
87-10(0) X 8260
87-14(0) X X 8260
87-20(0) X X 8260
B-8 X 8260
TOTAL OVERBURDEN SAMPLES PER EVENT 4 2
ZONE 1 MONITORING WELLS
87-01(1) X 8260
87-02(1) X 8260
87-08(1) X 8260
87-17(1) X X 8260
87-19(1) X X 8260
87-20(1) X X 8260
87-21(1) X X 8260
87-22(1) X X 8260
89-04(1) X 8260
89-14(1) X X 8260
89-15(1) X X 8260
93-03(1) X X 8260

X X 8260
TOTAL ZONE 1 SAMPLES PER EVENT 13 9
ZONE 3 MONITORING WELLS
87-02(3) X 8260
87-13(3) X 8260
TOTAL ZONE 3 SAMPLES PER EVENT 2 0
OFF-SITE EXTRACTION WELLS
EW-2 X X 8260
EW-3 X X 8260
EW-4 X X 8260
EW-5 X X 8260
EW-6 X X 8260
TOTAL OFF-SITE EXTRACTION WELL SAMPLES PER EVENT 5 5
ON-SITE EXTRACTION WELLS
EW-7 X X 8260
EW-8 X X 8260
DW-9 X X 8260
DW-10 X X 8260
DW-11 X X 8260
DW-12 X X 8260
EW-13 X X 8260
TOTAL ON-SITE EXTRACTION WELL SAMPLES PER EVENT 7 7

GRAND TOTAL SAMPLES PER EVENT 31 23

(A) Annual sampling to be conducted in October of even-numbered years.
(B) Annual sampling to be conducted in October of odd-numbered years.

A water level reading will be taken from each well shown during each monitoring event.  
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Table 2
Parameter List for US EPA SW-846 Method 8260

Former Textron, Inc.
Wheatfield, NY

VOCs by EPA Method 8260

  Chloromethane
  Vinyl chloride
  Chloroethane
  Bromomethane
  1,1-Dichloroethene
  Acetone
  Carbon Disulfide
  Methylene chloride
  trans-1,2-Dichloroethene
  1,1-Dichloroethane
  cis-1,2-Dichloroethene
  2-Butanone
  Chloroform
  1,1,1-Trichloroethane
  Carbon Tetrachloride
  Benzene
  1,2-Dichloroethane
  Trichloroethene
  1,2-Dichloropropane
  Bromodichloromethane
  cis-1,3-Dichloropropene
  4-Methyl-2-pentanone
  Toluene
  trans-1,3-Dichloropropene
  1,1,2-Trichloroethane
  Tetrachloroethene
  2-Hexanone
  Dibromochloromethane
  Chlorobenzene
  Ethylbenzene
  m/p-Xylenes
  o-Xylene
  Styrene
  Bromoform
  1,1,2,2-Tetrachloroethane
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Table 3
Hydraulic Monitoring Points

Former Textron, Inc.
Wheatfield, New York 

87-01(0) 588.10
87-01(1) 587.99
87-02(1) 589.21
87-02(3) 588.63
87-04(0) 589.32
87-04(1) 589.08
87-04(3) 589.49
87-05(1) 589.37
87-05(3) 589.46
87-08(1) 589.48
87-10(0) 587.30
87-10(1) 587.52
87-12(1) 583.84
87-13(0) 589.77
87-13(1) 590.06
87-13(3) 589.91
87-14(0) 589.56
87-14(1) 589.06
87-14(3) 590.35
87-15(0) 590.70
87-15(1) 590.27
87-15(3) 589.87

87-16(3B) 590.51
87-17(0) 589.50
87-17(1) 589.62
87-18(0) 585.95
87-18(1) 586.02
87-19(1) 581.47
87-20(0) 578.77
87-20(1) 579.01
87-21(1) 577.33
87-22(1) 583.97

NOTES:

MSL = Mean sea level.

(**) = Water level elevation measured from

         top of vault grate.

Well Name
Top of Riser 

Elevation   
(Feet MSL)
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Table 3
Hydraulic Monitoring Points

Former Textron, Inc.
Wheatfield, New York 

Well Name
Top of Riser 

Elevation   
(Feet MSL)

89-04(1) NA
89-12(1) 586.60
89-14(1) 587.59
89-15(1) 588.76
93-03(1) 572.30
96-01(1) 585.18
B-8(0) 590.26
EW-2 568.15
EW-3 569.56
EW-4 570.07
EW-5 569.47
EW-6 568.17

EW-7 (**) 580.96
EW-8 (**) 578.44
DW-9 (**) 581.30
DW-10 (**) 583.95
DW-11 (**) 583.05
DW-12  (**) 580.48

EW-13 579.84

NOTES:

MSL = Mean sea level.

(**) = Water level elevation measured from

         top of vault grate.
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Table 4
Summary of QA/QC Sampling Program

Former Textron, Inc.
Wheatfield, New York

Sampling Event QA/QC Sample Number of Samples Frequency Remarks

Blind Duplicate 2 1 per 20 samples Collected from two Zone 1 wells
Field Blank 2 1 per 20 samples Collected near two Zone 1 wells
MS/MSD 2 1 per 20 samples Collected from two Zone 1 wells
Trip Blank 2 1 per cooler Assumption that sampling will take 2 days

Sampling Event QA/QC Sample Number of Samples Frequency Remarks

Blind Duplicate 2 1 per 20 samples Collected from two Zone 1 wells
Field Blank 2 1 per 20 samples Collected near two Zone 1 wells
MS/MSD 2 1 per 20 samples Collected from two Zone 1 wells
Trip Blank 2 1 per cooler Assumption that sampling will take 2 days

** MS/MSD samples will not be collected from the same wells as the Blind Duplicates**

Summary of QA/QC Sampling Program (even numbered years)

Summary of QA/QC Sampling Program (odd numbered years)

October
even numbered year

** MS/MSD samples will not be collected from the same wells as the Blind Duplicates**

October
odd numbered year
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Table 1 
Site Emergency Form 

Category Information 
Possible Contaminants of 
Concern 

Vinyl Chloride, Carbon Disulfide, Methylene Chloride, 1,2 
Dichloroethene, 1,2 Dichloroethane, Chloroform, 1,1,1 
trichloroethane, Carbon Tetrachloride, Trichloroethylene 

Minimum Level of Protection Level D 
Hazard Determination*  
Office Telephone 518-783-1996 
Site Location Address 2221 Niagara Falls Blvd., Niagara Falls, NY 

*See Section 7.0of the Master HASP for site emergency contingency procedures. Do not endanger 
your own life. Survey the situation before taking any action. 

Table 2  
Emergency Phone Numbers* 

Contact Phone Number 
Ambulance 911 
Fire 911 
Police 911 
Poison Control 1-800-222-1212 
Local Shaw Corp. Medical 
Provider 

See Occupational Health Clinic 

Shaw, Medical Case 
Manager 

Dr. Nassetta, MD, MPH, Consulting Medical Director, 
CORE  (877) 347-7429  
Fax: (225) 295-4846 

Hospital Name Niagara Falls Memorial Medical Center 
621 10th Street 
Niagara Falls, NY 14301 
(716) 278-4000 

Occupational Clinic Name Niagara Falls Memorial Medical Center (Occupational 
Health) 
621 10th Street 
Niagara Falls, NY 14301 
(716) 278-4000 

Project Manager (PM) Cecelia Campbell (412) 858-3977 
Site Safety & Health Officer 
(SSHO) 

Kevin Cronin  
(716) 871-2060 

Health & Safety Rep (HSR) Greg McElroy  
(412) 858-1542 

Client Contact Greg Simpson  
(401) 457-2635 
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National Response Center 800-424-8802 
State Agency New York State Department of Environmental Conservation 
Shaw Transportation Spill 
Emergency Information 
(CHEM-TREC) 

(800) 424-9300 

Shaw (Hot Line) (866) 299-3445 

*In the event of any emergency contact Project Manager (PM) or the Health and Safety 
Representatives 

Table 3 
Utility Marker Emergency Telephone Numbers 

Utility Color 
Code 

Telephone Number 

Water Blue (716) 283-9770 x 221 (City of Niagara Falls) 
Gas Yellow (716) 857-7076 / (800) 444-3130 Emergency (National Grid) 

Electric Red (716) 857-7076 National Grid 

Telephone/Cable Orange (716) 686-4458 (Time Warner), (585) 687-5117 (Fibertech), 
(800) 252-1133 (AT&T) 

Sewer Green (716) 283-9770 x 221 (City of Niagara Falls) 
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Figure 1 
Site Location
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Figure 2 
Hospital Map 

 

Hospital Directions:  
1. Start out going WEST on NIAGARA FALLS BLVD / US-62 toward NY-182 W / 

PORTER RD. 
0.4 mi

2. Turn SLIGHT RIGHT onto NY-182 W / PORTER RD. 2.3 mi

3. Turn LEFT onto PACKARD RD / NY-182 / PORTER-PACKARD RD / CR-82. Continue 
to follow PACKARD RD / CR-82. 

1.7 mi

4. Turn RIGHT onto US-62 BR N / NIAGARA FALLS BLVD.   0.2 mi

5. US-62 BR N / NIAGARA FALLS BLVD becomes US-62 N / WALNUT AVE 1.8 mi

6 Turn RIGHT onto 10TH ST.   0.0 mi

7. 621 10TH ST is on the RIGHT.   0.0 mi
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Hospital Information: 
Category Information 

Name:  Niagara Falls Memorial Medical Center 
Address: 621 10th Street  
City, State: Niagara Falls, NY 
Phone: 716-278-4000 
Emergency Phone: 911 Tri-County Ambulance 

 

Note: The Occupational Health Center and Hospital are at the same location.
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Emergency First Aid Procedures 
Observe the following steps in the event of an emergency. See Table 2 for a list of emergency phone 
numbers.  

Site Location 

See Figure 2 for a map to the nearest hospital.  See Table 3 for utility marker emergency phone numbers.  

1. Survey the situation. Do not endanger your own life. Do not enter a confined space to rescue someone 
who has been overcome unless properly equipped and trained. Ensure all protocols are followed 
including that a standby person is pre-sent. If applicable, review MSDS to evaluate response actions 
for chemical exposures. 

2. Call 911 (if available) or the fire department immediately. Explain the physical injury, chemical 
exposure, fire, or release. 

3. Decontaminate the victim without delaying life-saving procedures. 

4. If the victim's condition appears to be non-critical, but seems to be more severe than minor cuts, 
he/she should be transported to the nearest hospital by trained Emergency Medical Services (EMS) 
personnel: let the doctor assume the responsibility for determining the severity of the injury. If the 
condition is obviously serious, EMS must transport the victim. 

5. Notify the PM, SS, SM, and the SHSO. Complete the appropriate incident investigation reports. 

Stop Bleeding and CPR Guidelines 

To Stop Bleeding 
Perform the following steps to stop bleeding. Responder must have a current certificate to administer first 
aid. 

1) Give medical statement. 

2) Assure airway, breathing, and circulation. 

3) Use direct pressure over the wound with clean dressing or your hand (use non-permeable gloves). 
Direct pressure will control most bleeding. 

4) Bleeding from an artery or several injury sites may require direct pressure on a pressure point. Use 
pressure points for 30 to 60 seconds to help control severe bleeding. 

5) Continue primary care and seek medical aid as needed. 

CPR 
Perform the following steps to administer CPR. Responder must have a current certificate to administer 
CPR. 

1) Give medical statement. 

2) Arousal: Check for consciousness. 

3) Open airway with chin-lift. 

4) Look, listen, and feel for breathing. 
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5) If breathing is absent, give 2 slow, full rescue breaths. 

6) Check the pulse for 5 to 10 seconds. 

7) If pulse is present, continue rescue breathing: 1 breath every 5 seconds. 

8) If pulse is absent, initiate CPR; 30 compressions for each two breaths. 
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Injury Management/Incident Notification 
Observe the following injury management/incident notification procedures and practices: 

Injury Management 
Observe the following injury management procedures and practices: 

 Once a personal injury incident is discovered the first action will be to ensure the injured party 
received appropriate medical attention.  

 If it is safe to do so, the nearest workers will immediately assist a person who shows signs of 
medical distress or who is involved in an accident.  

 The work crew supervisor will be summoned. The work crew supervisor will immediately make 
contact with the PM or other designated individual to alert them of the medical emergency. The 
work crew supervisor will advise and perform the following “Care of the Employee”: 

- Location of the victim at the work site. 

- Nature of the emergency. 

- Whether the victim is conscious. 

- Specific conditions contributing to the injury, if known. 

- Escort the injured person to the occupational clinic or hospital or arrange for ambulance. 

- Contact CORE  ((877-347-7429) to inform them of the clinic or hospital the employee is going to 
be treated and to arrange for a drug and alcohol test 

Notification Requirements 
Directly After “Care of the Employee,” make the following notifications, in order: 

 Contact the PM and H&S Manager (or Project CIH) immediately 

 Contact CORE  877-347-7429) prior to or during treatment 

 Contact the Shaw Help Desk within 1 hour at (866) 299-3445 

 PM will contact upper line management 

 The H&S Manager will facilitate the incident investigation 

All client requirements will also be adhered to pertinent to personal injury incident reporting. 

Incident Other Than Personal Injury 
All incidents including fire, explosion, property damage, environmental release etc. will be responded in 
accordance with the site specific Health and Safety Plan.  In general this includes securing the site 
appropriate to the incident, turning control over the emergency responders, or securing the site and 
summoning appropriate remedial personnel or equipment.  Shaw will immediately notify the client of any 
major incident, fire, equipment/ property damage, and environmental incident with a preliminary report.  
A full report will be provided within 72 hours. 
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Motor Vehicle Incidents 

All motor vehicle accidents will be reported to the Help Desk, Project Management, and H&S. H&S will 
determine whether the motor vehicle incident requires the driver of the vehicle to obtain a drug and 
alcohol test.  In general all chargeable, at fault accidents will require the operator to submit to a drug and 
alcohol screening. Special note regarding any incident: Should you become involved in any incident 
always contact the Regional H&S Manager (or Project CIH) for guidance. 
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1.0 Introduction 
 
The policy of Shaw Environmental, Inc. (Shaw) is to provide a safe and healthful work environment for 
all employees.  Shaw considers no phase of operations or administration to be of greater importance than 
injury and illness prevention. Safety takes precedence over expediency and shortcuts. Shaw believes that 
all accidents and injuries are preventable. Shaw will take every reasonable step to reduce the possibility of 
injury, illness, or accident. 
 
This Health and Safety Plan’s (HASP) objective is to help establish safe working conditions at the site. 
Safety procedures and protective equipment are chosen according to potential hazards. Specific hazard 
control methods have been evaluated and selected to minimize the potential of accident or injury. 
 
This HASP prescribes the procedures that must be followed during specific site activities. Operational 
changes that could affect the health and safety of personnel, the community, or the environment will not 
be made without the prior approval of the Project Manager (PM) and the Health and Safety Manager 
(HSM). 
 
The provisions of this plan are mandatory for all personnel and subcontractors assigned to the project. All 
visitors to the work site must abide by the requirements of this plan. All project participants will attend a 
pre-job briefing where the contents of this HASP will be discussed. Project staff assigned to this project 
must sign the Agreement and Acknowledgement Sheet (see Appendix A) to confirm that they understand 
and agree to abide by the provisions of this plan. 
 
All work will comply with the Occupational Safety and Health Act (OSHA) standard, “Hazardous Waste 
Operations and Emergency Response” (29 CFR 1910.120), Shaw Health and Safety Procedures, and other 
federal, state, and local procedures that require the development and implementation of a HASP. 
Generation of this document certifies that the workplace has been evaluated for hazards. A hazard 
assessment has been performed and the adequacy of the personal protective equipment (PPE) selected 
was evaluated as required by 29 CFR 1910.132(d), 1910.134, 1926.25, and 1926.55, and is duly noted by 
the signature(s) and date appearing on the cover page of this document. 
 
1.1 Site Description/Background Information 
The Off-Site System consists of six (6) Zone 1 bedrock groundwater extraction wells (EW-1 through EW-
6), connected by a subsurface double-containment pipeline that discharges the extracted groundwater to 
the Niagara County Sewer District (NCSD) Publicly Owned Treatment Works (POTW). The Off-Site 
System has been operating since March 1993. Extraction well EW-1 was taken out of service during 
system start-up in March 1993, based on the hydraulic response observed during system start-up. EW-6 
was taken off-line on April 11, 1996 in an attempt to reduce the constituent concentration at the southern 
boundary of the dissolved phase plume in the area of EW-6. The cessation of pumping at EW-6 has 
allowed EW-5 to draw the dissolved phase plume boundary (just south of EW-6) to the north toward EW-
5. 
 
The On-Site System consists of seven (7) Zone 1 bedrock groundwater extraction wells (EW-7, EW-8, 
EW-13 and DW-9 through DW-12) connected by a subsurface double containment pipeline that delivers 
the extracted groundwater to the On-Site Treatment Plant. At the Treatment Plant, the water is stripped of 
volatile organic compounds (VOCs), which are discharged to the atmosphere under a NYSDEC approved 
permit. The water ultimately is discharged to the Walmore Road storm sewer under a National Pollution 
Discharge Elimination System permit. Construction of the system was initiated on September 20, 1993 
and was substantially completed in late 1994. Start-up of the system began in April 1995. DW-9 was 
taken off-line on May 26, 1998 in order to focus remedial efforts on the southern facility property line 
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near wells EW-7 and EW-8. In order to form a more robust hydraulic barrier between EW-7 and EW-8, 
extraction well EW-13 was added to the system approximately midway between these wells and was 
activated on September 25, 1998. 
 

1.2 Scope of Work 
The principal tasks to be conducted are listed below: 
 
• Mobilization 
• System Operations and Maintenance 
• System Service and Repairs 
• Gauging of wells 
• Annual groundwater sampling 
• Semi-annual discharge monitoring 
• Monthly discharge monitoring 
 

1.3 Key Safety Personnel 
Shaw will oversee and act accordingly during all phases of the project.  The following management 
structure will be instituted to successfully and safely completing this project. 
 
Health and Safety Advisor 
Greg McElroy 
Shaw Monroeville, PA 
(412)-858-1542 
 
The specific duties of the technical advisors include: 
 

 Providing technical input into the design and implementation of the site HASP 

 Advising on potential for worker exposure to project hazards along with appropriate methods and/or 
controls to eliminate site hazards. 

 

The following people share responsibility for health and safety at the site. See Section 1.3.1 for a 
description of the role and responsibility of each. 

Program Manager 
David Stoll, P.G. 

(office) 518-785-2362 
(cellular) 518-526-2322 

Project Manager 
Cecelia Campbell 

(office) (412) 858-3977 
(cellular) (518) 281-2034 

Site Supervisor 
Cecelia Campbell 

(office) (412) 858-3977 
(cellular) (518) 281-2034 

Site Health and Safety Officer 
Kevin Cronin 

(office) (716) 871-2060  
(cellular) (716) 472-0434 

Client Representative 
Greg Simpson 

(office)  (401)-457-2635 
(cellular) N/A 

Health and Safety Manager 
Greg McElroy 

(office) (412)-858-1542  
(cellular) (412)-759-5302 

Director, Health & Safety  
Clifford Florczak 

(office) 312-499-3503 
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1.3.1 Responsibilities of Key Personnel 
1.3.1.1 Project Manager 

The PM has authority to direct response operations; the PM assumes total control over site activities. In 
addition, the PM: 
 

 Prepares and organizes background review of the project, the work plan, and the field team. 

 Obtains permission for site access and coordinates activities with appropriate officials. 

 Sees that the work plan is properly carried out and on schedule. 

 Briefs the Site Supervisor (SS), Site Health and Safety Officer (SHSO), and field personnel on 
specific assignments. 

 Together with the SS and SHSO, sees that health and safety requirements are met. 

 Consults with the Health Safety Representative (HSR) regarding unsafe conditions, incidents, or 
changes in site conditions or the scope of work. 

 Ensures Company Accident/Incident report procedures are followed (see Appendix B). 

 

1.3.1.2 Site Supervisor 

 
The SS Reports to the PM, has authority to direct response operations, and assumes control over on-site 
activities. In addition the SS: 
 

 Conducts daily safety meetings. 

 Executes the work plan and schedule. 

 Manages the construction operations. 

 In conjunction with the SHSO, conducts periodic field health and safety inspections to ensure 
compliance with this HASP. 

 Enforces safety procedures. 

 Coordinates with the SHSO in enforcing worker protection levels. 

 Enforces site control. 

 Notifies, when necessary, local public emergency officials. 

 In conjunction with the SHSO, responsible for following-up on incident reports to the PM. 
 
1.3.1.3 Site Health and Safety Officer 

The SHSO advises the PM on all aspects of health and safety on site.  The SHSO stops work if site 
operations threaten worker or public health and safety; also informs the HSR of any changes in site 
conditions or project status. In addition, the SHSO: 
 

 Conducts periodic inspections to assess whether the HASP is being followed. 

 Periodically inspects protective clothing and equipment. 
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 Sees that protective clothing and equipment are properly stored and maintained. 

 Controls entry and exit at the access control points. 

 Performs air monitoring in accordance with this HASP. Maintains and oversees operation of 
monitoring equipment and interpretation of data from the monitoring equipment. 

 Monitors workers for signs of stress, including heat stress, cold exposure, and fatigue. 

 Enforces the “buddy” system. 

 Is informed of emergency procedures, evacuation routes, and telephone numbers of the local 
hospital, poison control center, fire department, and police department. 

 Notifies, when necessary, local public emergency officials. 

 Communicates incidents promptly to SS and PM. 

 Maintains communication with HSR on site activities. 

 If applicable, ensures decontamination and disposal procedures are followed. 

 Maintains the availability of required equipment. 

 Advises appropriate health services and medical personnel of potential exposures. 

 Notifies emergency response personnel in the event of an emergency. Coordinates emergency 
medical care. 

 
1.3.1.4 Work Team 

The Work Team reports to the SS for on-site activities. Work parties must comprise at least two people 
for trench entry. In addition, the Work Team: 

 Safely completes on-site tasks required to fulfill the work plan. 

 Complies with the HASP. 

 Attends and participates in daily safety meetings. 

 Notifies the SS and SHSO of suspected unsafe conditions. 

 Reports all incidents to the SS and SHSO. 
 

1.4 Health and Safety Training Programs 
This Section describes the health and safety training programs that site personnel must comply with. 
 

1.4.1 Medical Surveillance 
This program tracks the physical condition of the company's employees in compliance with Department 
of Transportation (DOT) regulations and Occupational Safety and Health Administration (OSHA) 
standards, and other customer requirements. In addition, medical surveillance will consist of the 
following: 
 

 Medical examinations and consultations must be completed for all employees prior to assignment, 
annually, upon termination, and in the event of injury and/or illness resulting from exposure at the 
work site. 
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 Dr. William Nassetta (MD, MPH), of CORE will review all medical examinations and will be 
available for medical consultation on an as needed. 

 

1.4.2 Training 
Training requirements and programs will comply with the OSHA Hazardous Waste Operations and 
Emergency Response regulation, 29 CFR 1910.120. Training requirements will consist of the following: 
 

 Field personnel must complete a minimum of 40 hours of hazardous waste activity instruction. 

 Field personnel must complete a minimum of three days of supervised field instruction. 

 Field personnel performing drilling/drilling oversight must complete CPDO in-house training. 

 Field personnel assigned to the site will also receive 8 hours of refresher training each year. 

 On-site managers and supervisors directly responsible for employees engaged in hazardous waste 
operations will receive an additional 8 hours of supervisory training. 

 Field personnel assigned to site will also receive first aid/CPR and blood borne pathogen training. 

 Other training may be required depending on the task to be performed (e.g., con-fined space, 
excavation/trenching, underground storage tank removal, fall protection, respiratory protection, and 
hazard communication). See the Job Safety Analyses (JSA) in Appendix C. 

 

1.4.3 Initial Orientation 
Hazardous Waste Operations Initial Health and Safety Orientation will consist of the following: 
 

 All project participants engaged in site operations will attend an initial site orientation where this 
HASP will be discussed and followed. Personnel will acknowledge having been given the 
orientation by signing the agreement and acknowledgement form in Appendix A. 
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2.0 Hazard Analysis 
 
See Section 2.1 for the chemical hazards caused by groundwater contamination. See Section 2.2 for 
chemical handling procedures to be followed when handling corrosive materials. JSAs for specific work 
tasks will be developed in the field. They will be appropriate for site conditions and will be reviewed 
during daily tailgate safety meetings. Any JSAs developed for ongoing operations will be included in 
Appendix C. See Section 3.1 for general guide-lines that are common to most projects. 

Any change in the scope of work will require an amendment to this HASP. Any task con-ducted beyond 
the scope of work identified in this HASP must be evaluated using the JSA process. The PM and Site 
Manager (SM) will be responsible for identifying conditions that are beyond the scope of work and 
communicating to the HSR. The HSRs will work with the PM and SM to develop JSAs or provide 
guidance in the development of JSAs. JSAs will be reviewed and approved by the HSR and PM by the 
HASP amendment prior to initiating the task. See Appendix B for the JSA format. The completed JSAs 
must accompany the HASP. 

A JSA, according to Shaw policy and procedure HS045, will be completed daily of each tasks by the site 
supervisor or foreman responsible for the task(s). The SSO will facilitate the process and help guide the 
supervisor in correctly assessing each task for the proper hazards and controls. JSAs are completed in-
depth at the beginning of each task identified herein, and for new tasks that develop. However, as the 
work progresses, the JSAs are modified each day to address changes in work practices, site conditions, 
process changes, or unusual occurrences. If no modifications are necessary, the JSAs must still be 
completed, noting such. As work changes can happen at any time, these JSAs may be necessary to be 
modified more than once a day per task. 

The supervisor, foreman, and SSO share the responsibility to review these JSAs with the work crew each 
day and when JSAs are modified on such days. The JSA 045 procedure allows for signature of work 
crews, who must sign the bottom form of the JSA for the task that they are working on, acknowledging 
that they have been briefed. The JSA process is actually the same as a “safe work permit,” where the 
supervisor or foreman grants permission to work only after the initial assessment of hazards has been 
made and proper work controls or injury minimization measures have been communicated and 
understood by affected workers. 

Although daily JSAs capture the changes that may occur throughout the project, the changes that are 
made shall be used to update the initial JSA (045) weekly or bi-weekly.  This is important, especially for 
long-term projects, in that it serves to maintain an up-to-date JSA for reference and/or training/orientation 
purposes. 

Although this HASP contains the safety requirements for the identified work tasks, this process is critical 
to identifying changes in the hazard scenario or identifying new hazards that need to be addressed. If there 
are any questions regarding this process or assistance is required, contact the local health and safety 
manager or Project CIH. 
 

2.1 Contaminants of Concern Profile 
See Table 4 for a summary profile of the hazards and control measures to follow for the contaminants of 
concern (COC). This profile is based on recent site history and site characterization. For more detailed 
and specific information, always refer to the Material Safety Data Sheet (MSDS) or equivalent 
information for the compound (see Appendix D). 
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Table 4 Contaminants of Concern Profile 

Contaminant Physical/Chemical 
Characteristics                  

(Target Organs/ Route of Entry) 

OSHA 
PELs 
TWA 

(STEL) 

ACGIH 
TLVs 
TWA 

(STEL) 

NIOSH 
REL 
TWA 

(STEL) 
Vinyl Chloride Colorless gas or liquid (below 7°F) 

with a pleasant odor at high 
concentration. 

MW:62.5               VP: 3.3 atm 
BP: 7°F                  FRZ: -265°F 
Sol: 0.1%               UEL: 33.0%       
FL.P Not listed      LEL: 3.6%       
IP: 9.99 eV 
 

Target organs – liver, CNS, blood, 
resp sys, lymphatic system 

 
Route of Entry – Inhalation and 
contact 

NA NA NA 

Carbon Disulfide Colorless to faint-yellow liquid with a 
sweet ether-like odor. [Note: Reagent 
grades are foul smelling.] 
MW:76.1           VP: 297 mm Hg 
BP: 116°F          FRZ: -169°F 
Sol: 0.3%           UEL: 50.0%      
FL.P -22°F        LEL: 1.3%       
IP: 10.08eV 

Target Organs - central nervous 
system, peripheral nervous system, 
cardiovascular system, eyes, kidneys, 
liver, skin, reproductive system. 

Route of Entry – Inhalation, skin 
absorption, ingestion skin and/or eye 
contact 

20 ppm code: 
M 
 

10 ppm 1 ppm 
(3mg/m3) 
ST 10 ppm 
 

Methylene Chloride Colorless liquid with a chloroform-
like odor. 

MW:84.9           VP: .0000002 mm Hg 
BP: 104°F          FRZ: 198°F 
Sol: 2%              UEL: NA      
FL.P 374°F        LEL: NA       
IP: 10.70eV 

Target organs – Eyes, liver, spleen, 
CVS 
Route of Entry – Inhalation, ingestion, 
contact 

25 ppm ST 
125 ppm 
 

50 ppm Ca 
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1,2 Dichloroethene 
 

Colorless liquid with a mild 
chloroform-like odor. 

MW:97.0             VP: 180-265 mm Hg 
BP: 118 to 140°F  FRZ: -57 to -115°F 
Sol: 0.4%                 UEL: 12.8%       
FL.P 36 to 39°F       LEL: 5.6%       
IP: 9.65 eV 
 
Target organs – Eyes, respiratory 
system, CNS 

 
Route of Entry – Inhalation, ingestion 
and contact 

200 ppm 200 ppm 200 ppm 

1,2 Dichloroethane 
 

Colorless liquid with a pleasant, 
chloroform-like odor. [Note: 
Decomposes slowly, becomes acidic 
& darkens in color.] 

 MW:99.0                VP: 64  mm Hg 
BP: 182°F               FRZ: -32°F        
Sol: 0.9%                UEL: 16%      
FL.P 36 to 39°F       LEL: 6.2%       
IP: 11.05 eV 
 
Target organs – Eyes, skin, kidneys, 
liver, central nervous system, 
cardiovascular system  
 
Route of Entry – inhalation, ingestion, 
skin absorption, skin and/or eye 
contact 

TWA 50 
ppm, 
 

5 ppm Ca 
TWA 1 
ppm 
 

Chloroform Colorless liquid with a pleasant odor. 

MW:119.4               VP: 160 mm Hg 
BP: 143°F               FRZ: -82°F        
Sol: 0.5% (77°F)     UEL: NA       
FL.P 36 to 39°F       LEL: NA       
IP: 11.42 eV 
 
Target organs – Liver, kidneys, heart, 
eyes, skin, central nervous system  
 
Route of Entry – inhalation, skin 
absorption, ingestion, skin and/or eye 
contact 
 

50 ppm 
 

10 ppm Ca ST 2 
ppm 

1,1,1-Trichloroethane  
 

Colorless liquid with a mild 
chloroform-like odor. 

MW:133.40          VP: 100 mm Hg 
BP: 165°F             FRZ: -26°F 
Sol: Not Listed       UEL: 16.0%       

350 ppm 350 ppm 350 ppm 
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FL.P Not listed      LEL: 7.0%       
IP: Not Listed 

Target organs – CNS, kidneys, liver 
and cardiovascular system 
 
Route of Entry – Inhalation, ingestion 
and contact 

Carbon Tetrachloride Colorless to water-white liquid with 
an odor like carbon tetrachloride at 
high concentrations 

MW:153.8             VP: 91 mm Hg 
BP: 170°F              FRZ: -9°F 
Sol: 0.05%            UEL: Not listed       
FL.P Not listed      LEL: Not listed       
IP: 11.47  eV 
Target organs – central nervous 
system, eyes, lungs, liver, kidneys, 
skin 

 
Route of Entry – inhalation, skin 
absorption, ingestion, skin and/or eye 
contact 

TWA   10 
ppm 
 

S, 5 ppm / 
10 STEL 
 

Ca ST  2 
ppm 
 

Trichloroethylene Colorless to water-white liquid with 
an odor like carbon tetrachloride at 
high concentrations 

MW:187.4             VP: 285 mm Hg 
BP: 118°F             FRZ: -31°F 
Sol: 0.02%(77°F)  UEL: Not listed       
FL.P Not listed      LEL: Not listed       
IP: 11.99 eV 

Target organs – CNS 
 
Route of Entry – Inhalation and 
contact 

100 ppm  50 ppm 25 ppm (10 
Hour TWA) 

Ca – Substances that NIOSH considers to be potential occupational carcinogens 
C – Ceiling  
NIOSH – National Institute for Occupational Safety and Health 
OSHA – Occupational Safety and Health Administration 

PEL – Permissible exposure limit 
REL – Recommended exposure limit 
STEL – Short-term exposure limit 
TWA – Time-weighted average 
TLV – Threshold limit values 
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2.2 Hazard Communication Procedures 
The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards of all 
chemicals located at this field project site are communicated according to 29 CFR 1926.59 to all Shaw 
personnel and Shaw subcontractors. Personnel must follow the hazard communication procedures listed 
in Sections 2.2.1 and 2.2.2 when handling corrosive materials. 

2.2.1 Corrosive Material Handling Procedures 
Corrosive materials include acids and bases.  They are extremely corrosive materials with a variety of 
uses.  Acids include hydrochloric, nitric, and sulfuric acids.  Bases include sodium hydroxide. Observe 
the following procedures when working with corrosive materials: 
 

 Wear gloves and eye-splash protection while using acid dispensed from a small dropper bottle 
during water sampling. 

 Wear a full-face, air-purifying respirator equipped with combination cartridges (organic vapor/acid 
gas) as well as Tyvek coveralls and nitrile gloves for large volume applications. 

 Have an eyewash bottle and/or portable eyewash station on site. 

 Cap all drums after dispensing chemicals. 

 Do not add anything into a virgin chemical drum, including unused product. 

 Avoid mixing strong acids and bases. Consult HSR for task-specific evaluation. If mixing is 
absolutely necessary, do it slowly. Avoid vapors or fumes that are generated. 

 When diluting acids, add the acid to water in small quantities and mix cautiously. 

 When diluting bases, add water to the base in small quantities and mix cautiously. 
 

2.2.2 Hazard Communication Program 
2.2.2.1 Container Labeling 

Shaw personnel will ensure that all drums and containers are labeled according to contents. These drums 
and containers will include those from manufacturers and those produced on site by operations. All 
incoming and outgoing labels shall be checked for identity, hazard warning, and name and address of 
responsible party. 
 
2.2.2.2 Employee Information and Training 

An ongoing corporate training program will train employees on chemical hazards. In addition, chemical 
hazards will be communicated to employees through daily safety meetings and by an initial site 
orientation program.  At a minimum, Shaw and related subcontractor employees will be instructed on the 
following: 
 

 Chemicals and their hazards in the work area. 

 How to prevent exposure to these hazardous chemicals. 

 What the company has done to prevent workers' exposure to these chemicals. 

 Procedures to follow if they are exposed to these chemicals. 
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 How to read and interpret labels and MSDS for hazardous substances found on Shaw sites. 

 Emergency spill procedures. 

 Proper storage and labeling. 
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3.0 Hazard Identification and Control 
 
In addition to the Task-Specific JSAs, Section 3.1 lists the general procedures and practices common to 
most projects. For additional information, refer to Shaw required health and safety procedures or consult 
with your health and safety professional. A copy of all required Shaw Health and Safety Procedures are 
maintained in each Shaw vehicle or can be obtained from the Shaw office managing this project. Shaw 
Health and Safety Procedures shall be followed at all times. 
 

3.1 General Hazards and Controls 

3.1.1 General 
 

 Observe the following general procedures and practices: 

 Legible and understandable precautionary labels shall be affixed prominently to containers of 
potentially contaminated soil, water, and clothing. 

 No food or beverages shall be present or consumed in a Contamination Reduction Zone (CRZ) or 
Exclusion Zone (EZ). These are only allowed in designated areas of the support zone. 

 No tobacco products shall be present or used, and cosmetics shall not be applied in a CRZ or EZ. 
These are only allowed in designated areas of the support zone, if areas have been designated. 

 Beards, facial hair, or other facial obstructions that interfere with respirator fit will preclude 
admission to the EZ when respirators are required. 

 An emergency eyewash unit shall be located immediately adjacent to employees who handle 
hazardous or corrosive materials, including decontamination fluids. All operations involving the 
potential for eye injury, splash, etc., must have approved eyewash units locally available capable of 
delivering at least 0.4 gallons per minute for at least 15 minutes. 

 All on-site activities will be conducted during daylight hours. If work after dusk becomes necessary 
due to an emergency, adequate lighting must be provided and notification of such activity made to 
the location contact. 

 Hazardous work, such as handling hazardous materials and heavy loads, and equipment operation, 
etc., should not be conducted during severe storms. 

 All temporary electrical power must have a ground fault circuit interrupter (GFCI) as part of its 
circuit if the circuit is not part of permanent wiring. All equipment must be suitable and approved 
for the class of hazard present. 

 

3.1.2 Incident Reporting 
Observe the following incident reporting procedures and practices: 
 

 All occupational injuries/illnesses, vehicle accidents, and near miss incidents must be reported 
promptly to the PM and HSR and investigated (See Appendix B for incident forms). 

 Immediately notify the PM and HSR when an incident occurs. 

 All OSHA recordable injuries/illnesses and chargeable vehicle accidents must be reviewed by an 
Accident Review Board report. 
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3.1.3 Daily Safety Meetings 
Daily safety meetings make accident prevention a top priority for everyone and make them aware of 
important accident prevention techniques. Observe the following daily safety meetings procedures and 
practices: 
 

 Daily safety meetings will be held each morning prior to site activities  

 Direct Shaw subcontractors are required to attend all tailgate meetings.  

 The tailgate meeting form in Appendix B will be used to document the meeting. 
 

3.1.4 Safety Inspections 
Observe the following safety inspection procedures and practices: 
 

 The SS, with assistance from the SHSO, will inspect the site as appropriate and interview one or 
two site workers regarding areas of safety concerns or ideas for safety improvement.  

 Any personnel who identify safety and occupational health deficiencies and will bring them to the 
attention of the SS and SHSO and will suggest corrective measures.  

 Formal safety review inspections will be conducted as needed and recorded and filed for reference 
by project management (see Appendix B for Inspection Check-list). These inspections will be 
shared by the PM, SS, and SHSO. Subcontractor supervisory personnel will be asked to participate 
in inspections.  

 Any deficiencies in the effectiveness of this HASP will be immediately brought to the attention to 
the PM and HSR and corrected. 

 

3.1.5 Slip/Trip/Fall 
Observe the following procedures and practices to prevent slips/trips/fall:  

 Inspect each work area for slip/trip/fall potential prior to each work task. 

 Slip/trip/fall hazards identified must be communicated to all personnel. Hazards identified shall be 
corrected or labeled with warning signs to be avoided. 

 All personnel must be aware of their surroundings and maintain constant communication with each 
other at all times. 

 

3.1.6 Underground/Utility Line Contact 
See Appendix B for Underground Utility Contact Prevention Management Plan. See Table 3 for utility 
marker emergency phone numbers. Observe the following underground/utility line contact procedures and 
practices: 
 

 Review HS308 regarding training requirements, completion of utility mark-out documentation and 
pre-drilling/boring/direct push check list and variance request. 

 Contact client or facility owner to have utility lines marked prior to excavation/trenching or drilling. 

 Refer to site drawings or customer interviews if on private property for utility locations. 

 Hand dig, probe, post hole dig or air knife to 5 feet down and 5 feet to each side of utility marker to 
avoid breaking utility lines. 
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3.1.7 Sites Containing Fiber Optic Cables 
Because of the sensitivity of fiber optic cables and the cost costs of damaging them, the following 
process, effective immediately, will be adopted as mandatory and as a minimum effort. 
 
1) When a Shaw PM or staff person becomes aware that a site requiring subsurface work contains a fiber 

optic cable within 50 feet of the outside working boundary, he/she will immediately notify the 
PM/BLM. The BLM—or if no BLM is in place the PM—will immediately notify the Area Manager 
and the HSR. The PM and the HSR will develop a work plan capable of accomplishing site activities 
while guaranteeing that fiber optic cables will not be affected. 

2) Any subsurface activities conducted at a site as described in item 1, will require the on-site presence 
of the HSR or a designee as affirmed in writing by the HSR. 

3) No subsurface work will occur at a site as referred to in item 1, without the owner of the fiber optic 
cable being present. 

4) The fiber optic cable will not be considered located unless a representative of the owner of the fiber 
optic cable has visited the site, confirmed the location of the cable, and signed the work plan which 
shall contain a site plan indicating the locations(s) of the subsurface work and location of the fiber 
optic cable. 

5) Deviation from any of the above points, items 1 through 4, must be approved by the Area Manager. 

 

3.1.8 Overhead Utility Line Contact 
Observe the following overhead utility line contact procedures and practices: 
 

 Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines. 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

 Conduct a daily site inspection to determine where activities will take place and the location of 
overhead utilities and overhead obstructions. Once identified place-warning tape on poles and/or 
guy wires and attempt to plan the work so that no contact will be made with the overhead utilities or 
obstructions. Share the in-formation with the all site personnel. 

 As a precaution, a spotter will be used at all times during the construction phase when near 
overhead utilities or overhead obstructions. If contact is deemed un-avoidable, consult with the plant 
manager and HSR to evaluate the area to deter-mine if the particular overhead utility or obstruction 
can be removed prior to engaging in the activity. 

 

3.1.9 General Falls/Ladders 
Observe Shaw Procedure HS302. In addition, observe the following general falls/ladders procedures and 
practices: 
 

 Assess work areas for fall hazards. A fall protection system is required if work is conducted six feet 
or over. 

 Use Type 1A rated ladders. 
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 Make sure ladder rungs are sturdy and free of cracks. 

 Use ladders with secure safety feet. 

 Pitch ladders at a 4:1 ratio. 

 Secure ladders at the top or have another person at the bottom to help stabilize it. 

 Ladders used to access an upper landing surface shall extend at least three feet above the upper 
landing surface. 

 Do not use ladders for access to air stripper towers above six feet. Instead, use aerial lift. 

 Use non-conductive ladders near electrical wires. 

 The top step of a stepladder should not be used as a step. 

 Do not carry any object or load that could cause a loss of balance or a fall. 
 

3.1.10 Heavy Equipment Operations 
Observe the following heavy equipment operations procedures and practices: 
 

 Wear leather gloves while attaching support members to protect against pinching injuries. 

 While working from elevated levels greater than six feet, ensure that all employees have 100% fall 
protection with full body harnesses and guardrails. 

 Do not stand under loads that are being raised or lowered with cranes or aerial lifts. 

 The subcontractor or Shaw Operator must conduct pre-operational inspections of all equipment. In 
addition, daily inspections will be conducted on the equipment prior to site activities. 

 Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines. 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

 Always stay out of the swing radius of all heavy equipment. Always use a spotter during movement 
of equipment. The spotter and others, as appropriate, shall maintain constant communication with 
the operator. 

 All operators must have adequate training and be qualified to operate the particular heavy 
equipment unit. 

 Conduct site evaluation to determine proper positioning for the unit. Make sure surface is level. 
Cordon off holes, drop-offs, bumps or weak ground surfaces. 

 When using a crane, do not use hands when the load is being lifted or lowered. Use non-conductive 
tag line to help direct and position the load. 

 Never climb a raised platform or stand on the mid-rail or top-rail. 

 Tools should always be hung or put into a belt whenever possible. 
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3.1.11 Excavation and Trenching 
Observe Shaw Procedure HS307. In addition, observe the following Excavation and Trenching practices 
and procedures: 
 

 Ensure a competent person is assigned. 

 A competent person shall inspect excavations and documents at least daily and when needed 
(Follow Shaw Procedure HS307). 

 Check for utilities (see Underground Utility Line Contact, Appendix B). 

 Have a Professional Engineer (PE) evaluate all excavations deeper than 20 feet. 

 Use protective systems (sloping, shoring, shielding) for entry in trenches over five feet deep. 

 Provide for rescue for cave-ins. 

 Place spoils a minimum of two feet from edge. 

 Monitor excavations over four feet deep for hazardous atmospheres and LEL/oxygen. 

 Place ladders within 25 feet of lateral travel if the excavation is over four feet deep. 

 Place barriers around excavations near pedestrian access. 

 Follow work zone security procedures of Section 6.1. 
 

3.1.12 Confined Spaces 
Observe Shaw Procedure HS300. In addition, observe the following confined spaces procedures and 
practices: 
 

 Ensure employees are trained in the hazards of confined spaces. 

 Post Confined Space Entry Permits at the entrance to the space. 

 Have a copy of the confined space entry procedure available. 

 Establish a rescue plan. Evaluate to ensure rescuers are qualified.  

 Ensure an entry supervisor is present at each permit-required entry. 

 Ensure the required extraction/fall protection devices are being used properly. 
 

3.1.13 Electric Shock 
Observe Shaw Procedure HS315. In addition, observe the following procedures and practices to prevent 
electric shock: 
 

 Maintain appropriate distance from overhead utilities: 

- Maintain at least 10 feet from overhead power lines, up to 50 kV. 

- For voltages over 50 kV, add 0.4 inches per kV to obtain the safe distance between equipment and 
power lines. 

- If voltage is unknown, remain at least 20 feet from overhead power lines. 

 Use ground-fault circuit interrupters as required. 

 Perform lockout/tagout LO/TO procedures in accordance with Shaw Procedure HS315. 
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 Use three-pronged plugs and extension cords. 

 Contact your local underground utility-locating service. 

 Follow code requirements for electrical installations in hazardous locations. 

 Always use qualified electricians to install electrical equipment and when con-ducting 
troubleshooting activities within 10 feet of exposed live wires. 

 

3.1.14 Hand and Power Tools 
Observe the following procedures and practices when working with hand and power tools: 
 

 Keep hand tools sharp, clean, oiled, dressed, and not abused. 

 Worn tools are dangerous: e.g., the “teeth” in a pipe wrench can slip if worn smooth; an adjustable 
wrench will slip if the jaws are sprung; hammerheads can fly off loose handles. 

 Tools subject to impact (chisels, star drills, and caulking irons) tend to “mush-room.” Keep them 
dressed to avoid flying spalls. Use tool holders. 

 Don't force tools beyond their capacity. No “homemade” handles or extensions (cheaters) are 
permitted! Don't use tools for pry bars. 

 Flying objects can result from operating almost any power tool, so always warn people in the 
vicinity and use proper eye protection. 

 Each power tool should be examined before use for damaged parts, loose fittings, and frayed or cut 
electric cords. Tag and return defective tools for repairs. Inspect also for adequate lighting, proper 
lubrication, and abandoned tools or material that could “vibrate into trouble.” 

 Air must be shut off or the electric cord unplugged before making tool adjustments. Air must be 
“bled down” before replacement or disconnection. 

 Proper guards or shields must be installed on all power tools before issue. Do not use improper tools 
or tools without guards in place.  

 Replace all guards before start-up. Remove cranks, key, or wrenches used in ser-vice work. 
 

3.1.15 Physical Injury 
Observe the following procedures and practices to prevent physical injuries: 
 

 Wear hard hats and safety glasses when on site. 

 Maintain visual contact with the equipment operator and wear an orange safety vest when heavy 
equipment is used on-site or when adjacent to or in roadways. 

 Avoid loose-fitting clothing. 

 Prevent slips, trips and falls—keep work area uncluttered. 

 Keep your hands away from moving parts (i.e., augers). 

 Test the emergency shutoff switch on the drill rig daily. 
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3.1.16 Vehicular Traffic 
Observe the following procedures and practices regarding vehicular traffic: 
 

 Wear traffic safety vest when vehicle hazard exists.  

 Use cones, flags, barricades, and caution tape to define work area. 

 Use vehicle to block work area. 

 Engage police detail for high-traffic situations. 

 Always use a spotter in tight or congested areas for material deliveries. 

 Review Shaw Procedure HS800, Motor Vehicle Operation. 
 

3.1.17 Noise 
Observe Shaw Procedure HS402. In addition, observe the following procedures and practices regarding 
noise: 
 

 Wear hearing protection when equipment such as a drill rig, jackhammer, cut saw, air compressor, 
blower or other heavy equipment is operating on the site. 

 Wear hearing protection whenever it is necessary to speak above normal conversational speech due 
to loud noise—this much noise indicates the need for protection. 

 Conduct noise monitoring of suspected high noise operations at the beginning of the workday or 
start up of new operations to verify noise control/hearing protection requirements. 

 

3.1.18 Lifting and Material Handling 
Observe the lifting and material handling procedures and practices: 
 

 Use leather gloves when handling metal, wire rope, sharp debris, or transporting materials (wood, 
piping, drums, etc.). 

 The size, shape, and weight of the object to be lifted must first be considered. No individual 
employee is permitted to lift any object that weights over 60 pounds. Multiple employees or 
mechanical lifting devices are required for objects over the 60-pound limit.  

 Plan a lift before doing it. Bend at the knees and lift with the legs; keep the natural curves of the 
back; do not use back muscles. 

 Check route for clearance. 

 Use the buddy system when lifting heavy or awkward objects. 

 Do not twist body while lifting. 

 Know the capacity of any handling device (crane, forklift, chainfall, come-along) that you intend to 
use. 

 Use tag lines to control loads. 

 Ensure that your body, material, tools, and equipment are safe from such unexpected movement as 
falling, slipping, rolling, tripping, bowing, or any other un-controlled motion. 

 Trucks (i.e., flat beds) hauling equipment or materials must not be moved once rigging has been 
released. 
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 Chock all material and equipment (such as pipe, drums, tanks, reels, trailers, and wagons) as 
necessary to prevent rolling. 

 Tie down all light, large-surface-area material that might be moved by the wind. 

 When working at heights, secure tools, equipment, and wrenches against falling. 

 Do not store materials or tools on ducts, lighting fixtures, beam flanges, hung ceilings, or similar 
elevated locations. 

 Fuel-powered tools used inside buildings or enclosures shall be vented and checked for excessive 
noise 

3.1.19 Fire Control 
Observe the following fire control procedures and practices: 
 

 Smoke only in designated areas. 

 Keep flammable liquids in closed containers. 

 Keep site clean; avoid accumulating combustible debris such as paper. 

 Follow Hot Work Safety Procedures when welding or performing other activities requiring an open 
flame. 

 Isolate flammable and combustible materials from ignition sources. 

 Ensure fire safety integrity of equipment installations according to NEC specifications. 
 

3.1.20 Static Electricity/Transfer of Flammable Liquids 
Observe the following procedures and practices regarding static electricity when transferring flammable 
liquids: 
 

 Do not create static discharge in flammable atmosphere. 

 Electrically bond and ground pumps, transfer vessels, tanks, drums, bailers, and probes when 
moving flammable liquids. 

 Electrically bond and ground vacuum trucks and the tanks they are emptying. 

 Do not splash fill containers with flammable liquids. 

 Pour flammable liquids slowly and carefully. 

 Two Fire extinguishers (2A20: BC) must be available, charged, inspected, and readily accessible. 
 

3.1.21 Wells 
Observe the following procedures and practices for well installation, well development, well 
abandonment, well gauging, well bailing, and soil/groundwater sampling: 
 

 Wear appropriate PPE to avoid skin, eye, and inhalation contact with contaminated groundwater 
and/or soil. 

 Stand upwind when conducting tasks and minimize possible inhalation exposure, especially when 
first opening monitoring wells. 

 Conduct air monitoring to determine level of respiratory protection. 
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 Use engineering controls such as portable air movers to draw away or blow away chemical vapors. 
 

3.1.22 Insects/Spiders 
Observe the following procedures and practices regarding insects/spiders: 
 

 Tuck pants into socks. 

 Wear long sleeves. 

 Use insect repellent. 

 Avoid contact by always looking ahead to where walking, standing, sitting, leaning, grabbing, 
lifting, or reaching into. 

 Check for signs of insect/spider bites, such as redness, swelling, and flu-like symptoms. 
 

3.1.23 Ticks 
Observe the following procedures and practices regarding ticks: 
 

 Do not detach a tick with bare fingers—bacteria from a crushed tick may be able to penetrate even 
unbroken skin. Use fine-tipped tweezers. 

 Grip the tick as close to skin as possible and gently pull it straight away from until it releases its 
hold. 

 Do not twist the tick as when pulling; do not squeeze its bloated body. Doing so may inject bacteria 
into your skin. 

 Thoroughly wash hands and the bite area with soap and water. Then apply an antiseptic to the bite 
area. 

 Save the tick in a small container with the date, the location of the bite on your body, and the 
probable location of initial contact with the tick. 

 Notify the SSHO of any tick bites as soon as possible. 
 

3.1.24 Poisonous Snakes 
Observe the following procedures and practices regarding poisonous snakes: 
 

 Avoid walking in areas where snakes may nest or hide. When walking, always look ahead for signs 
of snakes. 

 Use extreme caution when moving or lifting objects that could be used by snakes as cover. 

 Never reach under or behind objects or into other areas where snakes may hide. 

 Poisonous snakebites are medical emergencies—seek immediate medical treatment. 

 Wear sturdy leather boots. 
 

3.1.25 Poisonous Plants 
Poisonous plants include poison ivy, poison oak, and poison sumac. Observe the following procedures 
and practices regarding poisonous plants. 
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 Avoid entering areas infested with poisonous plants. 

 Immediately wash any areas that come into contact with poisonous plants. 

 Use PPE when there is possibility of contact with poisonous plants. 
 

3.1.26 Heat Stress 
Observe Shaw Procedure HS400. In addition, observe the following general procedures and practices 
regarding heat stress: 

 Increase number of rest breaks and/or rotate workers in shorter work shifts. 

 Watch for signs and symptoms of heat exhaustion and fatigue. 

 During hot months, plan work for early morning or evening. 

 Use ice vests when necessary. 

 Rest in cool, dry areas. 
 
3.1.26.1 Signs, Symptoms, and Treatment 

Adverse climatic conditions are important considerations in planning and conducting site operations. 
High ambient temperature can result in health effects ranging from transient heat fatigue, physical 
discomfort, reduced efficiency, personal illness, increased accident probability, etc., to serious illness or 
death. Heat stress is of particular concern when chemical protective garments are worn since they prevent 
evaporative body cooling. Wearing personal protective equipment places employees at considerable risk 
of developing heat stress. 

Heat stress is caused by a number of interacting factors, including environmental conditions, clothing, 
workload, and the individual characteristics of the worker. Because heat stress is probably one of the most 
common (and potentially serious) illnesses, regular monitoring and other preventive precautions are vital. 

Heat Rash. Heat rash can be caused by continuous exposure to hot and humid air and skin abrasion from 
sweat soaked clothing. The condition is characterized by a localized red skin rash and reduced sweating. 
Aside from being a nuisance, the ability to tolerate heat is reduced. To treat, Keep skin hygienically clean 
and allow it to dry thoroughly after using chemical protective clothing. 

Heat Cramps. Heat cramps are caused by profuse perspiration with inadequate electrolytic fluid 
replacement. This often robs the larger muscle groups (stomach and quadriceps) of blood which can cause 
painful muscle spasms and pain in the extremities and abdomen. To treat, remove employee to a cool 
place and give sips of water or an electrolytic drink. Watch for signs of heat exhaustion or stroke. 

Heat Exhaustion. Heat exhaustion is a mild form of shock caused by increased stress on various organs 
to meet increased demand to cool the body. Onset is gradual and symptoms should subside within one 
hour. It symptoms include weak pulse; shallow breathing; pale, cool, moist skin; profuse sweating; 
dizziness; fatigue. To treat, remove employee to a cool place and remove as much clothing as possible. 
Give sips of water or electrolytic solution and fan the person continuously to remove heat by convection. 
Do not allow the affected per-son to become chilled—treat for shock if necessary. 

Heat Stroke. Heat stroke is the most severe form of heat stress; the body must be cooled immediately to 
prevent severe injury and/or death. This is a medical emergency! Symptoms include red, hot, dry skin; 
body temperature of 105◦ Fahrenheit or higher; no perspiration; nausea; dizziness and confusion; strong, 
rapid pulse. Since heat stroke is a true medical emergency, transport the victim to a medical facility 
immediately. Prior to transport, remove as much clothing as possible and wrap the victim in a sheet 
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soaked with water. Fan vigorously while transporting to help reduce body temperature. Apply cold packs, 
if available; place under the arms, around the neck, or any other place where they can cool large surface 
blood vessels. If transportation to a medical facility is delayed, reduce body temperature by immersing 
victim in a cool water bath (however, be careful not to over-chill the victim once body temperature is 
reduced below 102o F). If this is not possible, keep victim wrapped in a sheet and continuously douse 
with water and fan. 

3.1.26.2 Prevention 

The implementation of preventative measures is the most effective way to limit the effects of heat-related 
illnesses. During periods of high heat, adequate liquids must be provided to re-place lost body fluids. 
Replacement fluids can be a 0.1 percent salt-water solution, a commercial mix such as Gatorade, or a 
combination of these with fresh water. The replacement fluid temperature should be kept cool, 50o F to 
60o F, and should be placed close to the work area. Employees must be encouraged to drink more than 
the amount required to satisfy thirst. Employees should also be encouraged to salt their foods more 
heavily during hot times of the year. 

Cooling devices such as vortex tubes or cooling vests can be worn beneath impermeable clothing. If 
cooling devices are worn, only physiological monitoring will be used to deter-mine work activity. 

All workers are to rest when any symptoms of heat stress are noticed. Rest breaks are to be taken in a 
cool, shaded rest area. Employees shall remove chemical protective garments during rest periods and will 
not be assigned other tasks. 

All employees shall be informed of the importance of adequate rest and proper diet including the harmful 
effects of excessive alcohol and caffeine consumption. 
 
3.1.26.3 Monitoring 

Heat stress monitoring will be required when employees are working in environments exceeding 90ºF 
ambient air temperature. If employees are wearing impermeable clothing, this monitoring will begin at 
78ºF. There are two general types of monitoring that the health and safety representative can designate to 
be used: wet bulb globe temperature (WBGT) and physiological. Attachment 2 (see Appendix B) will be 
used to record the results of heat stress monitoring. 

Wet Bulb Globe Temperature (WBGT). The WBGT index is the simplest and most suitable technique 
to measure the environmental factors which most nearly correlate with core body temperature and other 
physiological responses to heat. When WBGT exceeds 25.9oC (78oF), the work regiment in Table 1 and 
Figure 1 of the section Heat Stress in the latest edition of the “American Conference of Governmental 
Industrial Hygiene (ACGIH) Threshold Limit Value (TLV) Booklet” should be followed. 

Physiological. Physiological monitoring can be used in lieu of, or in addition to, WBGT. This monitoring 
can be self-performed once the health and safety representative demonstrates appropriate techniques to 
affected employees. Since individuals vary in their susceptibility to heat, this type of monitoring has its 
advantages. The two parameters that are to be monitored at the beginning of each rest period are: 

 Heart Rate – The maximum heart rate (MHR) is the amount of work (beats) per minute a healthy 
person’s heart can be expected to safely deliver. Each individual will count his/her radial (wrist) 
pulse as early as possible during each rest period. If the heart rate of any individual exceeds 75 
percent of their calculated maximum heart rate (MHR = 200 - age) at the beginning of the rest 
period, then the work cycle will be decreased by one-third. The rest period will remain the same. An 
individual is not permitted to return to work until his/her sustained heart rate is be-low 75 percent of 
their calculated maximum heart rate. 



Shaw Environmental, Inc. 

X/Textron/HASP/Textron HASP 2012             Revision 0 – March, 2012 
23 

 Temperature – Each individual will measure his/her temperature with a thermometer for one 
minute as early as possible in the first rest period.  If the temperature exceeds 99.6oF at the 
beginning of the rest period, then the work cycle will be decreased by one-third.  The rest period 
will remain the same. An individual is not permitted to return to work if his/her temperature exceeds 
100.4oF 

3.1.26.4 Training 

Employees potentially exposed to heat stress conditions will be instructed on the contents of this 
procedure.  This training can be conducted during daily tailgate safety meetings. 

3.1.27 Cold Stress 
  Observe Shaw Procedure HS401. In addition, observe the following procedures and practices regarding 
cold stress: 
 

 Take breaks in heated shelters when working in extremely cold temperatures. 

 Upon entering the shelter, remove the outer layer of clothing and loosen other layers to promote 
evaporation of perspiration. 

 Drink warm liquids to reduce the susceptibility to cold stress. 

 Be aware of cold stress symptoms, including shivering, numbness in the extremities, and 
sluggishness. 

 Follow cold stress procedures in Appendix B, per Shaw Procedure HS400. 
 

3.1.28 Inclement Weather 
Observe the following procedures and practices regarding inclement weather: 

 Stop outdoor work during electrical storms, hailstorms, and other extreme weather conditions such 
as extreme heat or cold. 

 Take cover indoors or in vehicle. 

 Listen to local forecasts for warning about specific weather hazards such as tornadoes, hurricanes, 
and flash floods. 

 

3.1.29 Welding, Cutting, Brazing 
Observe Shaw Procedure HS314. In addition, observe the following procedures and practices when 
welding, cutting, or brazing: 
 

 Conduct fire safety evaluation. 

 Complete Hot Work Permit using form from Appendix B. 

 Follow JSA guidelines for hot work (see Appendix C) if applicable. 

 Ensure flammable materials are protected from hot work, sources of ignition. 

 Ensure fire watch/fire extinguisher is on standby by hot work location. 

 Follow Shaw Procedure HS304, Compressed Gas Cylinders. 
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3.1.30 Heavy Equipment Decontamination 
Observe Shaw Procedure HS303. In addition observe the following heavy equipment decontamination 
procedures and practices: 
 

 Wear modified Level D protection, including a face shield and safety goggles. 

 Ensure that other personnel are out of the area prior to decontamination. 

 Secure the area around the decontamination pad with cones, caution tape, or barricades. 

 Ensure that safe work practices and precautions are taken to minimize the potential for physical 
injury from high-pressure water spray. 

 The pressure washer wand must be equipped with a safety release handle. 

 Follow Shaw Procedure HS303 for pressure washing. 

 Ensure that the area is clean after equipment is decontaminated. Barricades, cones, or caution tape 
must be left in place and secured at all times. 

 

3.1.31 Cleaning Equipment 
Observe Shaw Procedure HS303. In addition, observe the following procedures and practices when 
cleaning equipment: 
 

 Wear appropriate PPE to avoid skin and eye contact with isopropyl alcohol, Alconox, or other 
cleaning materials. 

 Stand upwind to minimize any potential inhalation exposure. 

 Dispose of spent cleaning solutions and rinses accordingly. 

 Follow Shaw Procedure HS303 for pressure washing. 
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4.0 Air Monitoring/PPE 
4.1 Air Monitoring 
Air monitoring must be performed on all sites in accordance with Shaw Environmental & Infrastructure, 
Inc. practices. Organic vapor and/or concentrations are monitored in the field with either a 
photoionization detector (PID) or flame ionization detector (FID). Flammable vapors and/or gasses are 
monitored with an oxygen/combustimeter (O2/LEL) real-time instrument. Airborne dust/particulate 
concentrations are measured with a real-time aerosol monitor (using a scattered light photometric sensing 
cell) when there are visible signs of air-borne dust. Both area and personal air monitoring readings are to 
be taken to characterize site activities. Air monitoring results must be documented on the Air Monitoring 
Forms (see Appendix B) or in the field logbook.  

Calibration and maintenance of air monitoring equipment must follow manufacture specifications and 
must be documented. Re-calibration and adjustment of air monitoring equipment must be completed as 
site conditions and equipment operation warrant. Record all air monitoring equipment calibration and 
adjustment information on forms in (see Appendix B) or in the field logbook. 

Air monitoring action levels (see Table 5) have been developed that stipulate the chemical concentrations 
in the breathing zone that require an upgrade in level of PPE. Action levels are typically set at one-half of 
the OSHA Permissible Exposure Limit (PEL), National Institute for Occupational Safety and Health 
(NIOSH) Recommended Exposure Limits (REL), or the American Conference of Governmental 
Industrial Hygienists (ACGIH) Threshold Limit Values (TLV). The rationale for establishing action 
levels is based on the available data that characterizes COCs in soil or water. 

All on-site workers must be properly fitted with PPE (i.e., respirators) and have been trained in their use 
(i.e., donning and doffing). Air monitoring measurements will be taken in the breathing zone of the 
worker most likely to have the highest exposure. Transient peaks will not automatically trigger action. 
Action will be taken when levels are consistently exceeded in a 5-minute period. Similarly, if chemical 
odors are detected that are a nuisance, bother-some, or irritating, an upgrade in respiratory protection can 
provide an extra level of comfort or protection when conducting site activities. See Section 4.1.1 for 
guidelines for frequency of air monitoring. See Table 7 for a description of PPE levels. See Table 8 for 
task-specific protection level and task-specific air monitoring requirements. 

Conduct air monitoring when the possibility of volatilization exists (e.g., new monitoring well, well 
containing known product). 

Air movers or other engineering controls that exhaust or dilute solvent vapors emanating from monitoring 
wells or present when conducting intrusive activities can be used to down-grade PPE requirements. 
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Table 5 
Air Monitoring Action Levels 

Instrument* Function Measurement Action 
PID (11.7*eV 
lamp) - Measures 
Total Organic 
Vapors 

Conduct air monitoring for 
volatile organic compounds 
during activities where 
contaminated media are 
present. Make sure that a 
background reading is 
taken before the start up of 
activities and periodically 
thereafter. 

0 - 5 ppm above 
background 

Modified Level D 

>5 - 25 ppm 
above 
background 

Modified Level D 

>25 ppm above 
background 

Upgrade to Level C. Coordinate 
with PM and HSR for guidance 

>250 ppm Stop work required. Leave work 
area, contact PM and HSR for 
guidance 

Oxygen/Combusti
meter (O2/LEL)  
Measures oxygen 
level (O2) and 
lower explosive 
limit (LEL) 

Conduct air monitoring for 
O2/LEL when conditions 
exist where flammable 
vapors/gases and/or oxygen 
deficiency or enrichment 
can occur. 
A decreased O2 reading of 
0.1% (e.g., 20.9% to 
20.8%) actually represents 
a change in the total air 
envelope of approximately 
0.5% or 5,000 ppm. This 
represents little hazard if 
the displacing gas is inert; 
if the displacing gas is 
toxic/flammable/reactive, 
such a concentration 
represents a real hazard. 
Verify reasons for O2 
depletion by conducting air 
monitoring with 
instruments that can 
measure suspected 
contaminants (PID/FID) or 
that can confirm presence 
of contaminants (detector 
tubes or chemical specific 
real-time air monitors). 

O2 = 20.9 % Acceptable 
O2 >19.5 - 
20.8% 

Verify reasons for O2 depletion 
with appropriate air monitoring 
instrumentation before work 
continues. Utilize appropriate 
engineering controls/PPE once 
atmospheric contaminants have 
been verified. 

O2 >20.9 % - 22 
% 

Verify reasons for O2 enrichment 
before entering area. Utilize 
appropriate engineering 
controls/PPE to control O2 enriched 
atmosphere. 

O2 >22 % Leave area immediately; this 
atmosphere is extremely flammable. 
Notify PM or HSR for guidance. 

O2 <19.5% Leave area immediately; this 
atmosphere is oxygen deficient. 
Verify reasons for O2 depletion 
with appropriate air monitoring 
instrumentation before work 
continues. Utilize appropriate 
engineering controls/PPE once 
atmospheric contaminants have 
been verified. 

LEL <10% Acceptable conditions. Continue 
normal activity. 

LEL >10% Leave area immediately. Contact 
PM or HSR for guidance on venting 
and other safety measures. 

*Note: Instruments must be calibrated according to manufacturer's recommendations. 
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4.1.1 Air Monitoring Frequency Guidelines 
Conduct periodic monitoring when: 
 

 It is possible that an immediately dangerous to life or health (IDLH) condition or a flammable 
atmosphere has developed, or 

 There is an indication that exposures may have risen over established action levels, permissible 
exposure limits, or published exposure levels since the last monitoring. Look for a possible rise in 
exposures associated with these situations: 

- Change in site area - work begins on a different section of the site. 

- Change in contaminants – handling contaminants other than those first identified. 

- Visible signs of particulate exposure from intrusive activities such as drilling/boring and 
excavation. 

- Perceptible chemical odors or symptoms of exposure. 

- Change in on-site activity – one operation ends and another begins. 

- Handling leaking drums or containers. 

- Working with obvious liquid contamination (e.g., a spill or lagoon). 

- Conduct air monitoring when the possibility of volatilization exists (such as with new monitoring 
well or a well containing known product). 

 

4.2 Personal Protective Equipment (PPE) 
The minimum level of PPE should be selected according to the hazards that may be encountered during 
site activities. Only PPE that meets the following American National Standards Institute (ANSI) 
standards are to be worn. At a minimum, all workers will wear the following protection while working on 
the site: 
 

 Eye protection - ANSI Z87.1-1989. 

 Head protection - ANSI Z89.1-1986. 

 Foot protection - ANSI Z41-1991. 

 Traffic vest in high traffic areas and around heavy equipment. 
 

4.2.1 Respiratory Protection 
Air purifying respiratory protection may be used for protection against dust and organic vapors during the 
course of the project. The need for respiratory protection will be determined by air monitoring results and 
site conditions. However, engineering controls and administrative controls must first be evaluated for use 
as the primary controls for protection against site respiratory hazards. In the event engineering controls 
and administrative controls are deemed to not be feasible, respiratory protection will be required. 

Site personnel must also understand the limitations of air purifying respirators and the End-of-Service 
Life cartridge change-out schedule for the particular type of respirator that will be used.  Manufacturer’s 
data has been evaluated for three types of respirators (Scott, MSA, and Survivair). 

See Table 6 for a cartridge change-out schedule for Total Hydrocarbons and Benzene.  
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Any site personnel requiring respiratory protection must also adhere to the site-specific respiratory 
protection program. Personnel using a respirator that is not listed above should contact their HSR to 
determine the change-out schedule for the particular respirator used. Any questions regarding the site-
specific respiratory protection program must be directed to the HSR or PM. 
 

Table 6 
Respirator Cartridge Change-out Schedule 

Total Hydrocarbons 
(Toluene, Ethylbenzene, 

Xylenes) Air 
Concentration(ppm) 

Change-out Schedule 

SCOTT642 
OV/Acid 

Gas642 OV642 
MPC Cartridges

MSA Ultra 
Twin GME 
Cartridge 

Survivair 
Organic 
Vapor 

Cartridge 
100100 

Survivair OV/Acid 
Gas Cartridge 
100300/1053 

(includes P-100) 

< 150 8 hours 8 hours 8 hours 8 hours 
> 150 – 200 8 hours 8 hours 8 hours 8 hours 
> 200 – 250 8 hours 8 hours 8 hours 8 hours 

> 250 Stop Work Stop Work Stop Work Stop Work 

* Based on data from the manufacturer, and represents the worst case conditions 

** 10 ppm exceeds the recommended use level of 5 ppm for qualitatively fit-tested APRs. 
 

4.2.2 Project Specific Equipment 
See Table 7 for PPE requirements for sites; see Table 8 for task-specific level requirements.  Level D is 
the minimum acceptable level for sites where petroleum hydrocarbons are the COC. Upgrade to Modified 
Level D occurs when there is a possibility that contaminated media can contact the skin or work uniform. 
Upgrade to Level C occurs when the results of air monitoring reveals that action levels have been 
exceeded. Upgrade to Level B occurs when the results of air monitoring reveals action levels have been 
exceeded (site personnel must have met training requirements). Wear hearing protection when there are 
high noise levels.  Workers must maintain proficiency in the use and care of PPE that is to be worn. 

 

 

  



Shaw Environmental, Inc. 

X/Textron/HASP/Textron HASP 2012             Revision 0 – March, 2012 
29 

Table 7 
Personal Protection Equipment 

Level Requirements 
Level D 
 

Work uniform 
Steel-toed boots 
Approved safety glasses or goggles 
Hard hat 

Modified Level D-1 Level D 
Nitrile gloves. 

Modified Level D-2 Level D 
 Tyvek suit. 
Nitrile outer and inner liner gloves. 
Latex booties or rubber overboots. 
Hearing protection (muffs and/or plugs). 
Fluorescent vest is required. 

Modified Level D-3 Modified Level D-2 
PE-coated Tyvek suit. 
Nitrile outer and inner liner gloves. 
Latex booties or rubber over boots. 
Face shield 
Face shield, goggles, metatarsal/leg guards for high pressure washing 

Level C Level D and Modified Level D-2. 
NIOSH/MSHA-approved full-face respirator with organic vapor/acid 
gas oil proof high efficiency (P100) cartridges. 

Level B Level D and Modified Level D 
NIOSH/MSHA approved full-face positive pressure demand supplied 
air respirator, either airline or self-contained. 

Prior to using, all equipment must be inspected to ensure proper working condition. 
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Table 8  
Task Specific Air Monitoring/PPE Summary 

Job Task PPE Level Instrument Frequency 
Soil and 
Groundwater sample 
collection 

Modified 
Level D-3 

PID Start up of work at each task location, then every 
30 – 60 minutes based upon air monitoring 
results. Monitor 15 minutes to continuously if 
action levels have been reached. 

Monitoring Well 
Installation. 

Level D-2 PID and 
LEL 

Start up of work at each task location, then every 
30 – 60 minutes based upon air monitoring 
results. Monitor 15 minutes to continuously if 
action levels have been reached. 

Remediation system 
installation 

Level D or 
modified 
Level D-1 

PID and 
LEL 

Air monitoring required during any digging or 
drilling at start up of work at each task location, 
then every 30 – 60 minutes based upon air 
monitoring results.  Monitor 15 minutes to 
continuously if action levels have been reached. 

General site duties, 
system O&M, 
operation of 
equipment, etc. 

Level D N/A N/A 

Note 1: “Start up of work at each new task location” means to monitor the air quality at each new 
operation on the site. The breathing zone is the area inside a 1-foot radius around the head. 

Note 2: A downgrade in the air monitoring program must be approved by the SHSO and HSR. 
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5.0 Decontamination 
5.1 Decontamination Procedures 
Operations conducted at this site have the potential to contaminate field equipment and PPE. See Section 
5.1.1 for the procedures that must be followed to prevent the transfer of contamination to vehicles, 
administrative offices, and personnel. 
 

5.1.1 Decontamination Procedures 
The Sections below describe decontamination procedures for field equipment, and disposable and non-
disposable PPE. 
 
5.1.1.1 Field Equipment 

Field equipment can include bailers, interface probes, hand tools, drill augers, and miscellaneous 
sampling equipment. Observe the following practices and procedures when decontaminating field 
equipment: 
 

 Decontaminate with a solution of detergent and water; rinse with water prior to leaving the site. 

 Protect from exposure by covering with disposable covers such as plastic to minimize required 
decontamination activities. 

 
5.1.1.2 Disposable PPE 

Disposable PPE can include Tyvek suits, inner latex gloves, respirator cartridges. Observe the following 
practices and procedures when decontaminating disposable PPE: 
 

 Dispose of according to the requirements of the client and state and federal agencies. 

 Change out respirator cartridges daily and dispose accordingly. 
 
5.1.1.3 Non-disposable PPE 

Non-disposable PPE can include respirators and boots and gloves. When decontaminating respirators, 
observe the following practices and procedures: 
 

 Wipe out respirator with disinfecting pad prior to donning. 

 Decontaminate on site at the close of each day with a solution of an approved sanitizing solution. 
 
When decontaminating boots and gloves, observe the following practices and procedures: 
 

 Decontaminate outside with a solution of detergent and water; rinse with water prior to leaving the 
site. 

 Protect from exposure by covering with disposable covers such as plastic to minimize required 
decontamination activities. 

 

5.2 Example Decontamination Diagram 
If Level C or Level B PPE is required, a contamination reduction zone (CRZ) will be constructed in a 
centralized common area with a travel path from the exclusion zone (EZ) demarcated with 4-foot-high 
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cones. The decontamination procedure for this project site is a two-stage process. See Figure 2 for a 
depiction of the CRZ. 
 
Stage 1: 
 
1. Remove gross contamination with a brush. 

2. Remove outer boots and dispose of in a drum. 

3. Remove Tyvek suit and dispose in a drum. 

4. Removes outer gloves and dispose of in a drum. 

5. Walk to Stage 2. 
 
Stage 2: 
 
1. Remove respirator. 

2. Remove cartridge and dispose in a drum. 

3. Clean respirator and insert into a bag. 

4. Remove inner gloves and dispose. 

5. Wipe hands with a toilette and dispose. 

6. Walk out of decontamination area. 
 
All water used in decontamination procedures should be stored in portable storage tanks until a sufficient 
amount is stockpiled for disposal treatment. Disposable sampling and PPE will be placed in plastic bags 
and temporarily stored in designated drums. These drums shall be disposed of according to regulatory 
guidelines, if necessary. 

 



Shaw Environmental, Inc. 

X/Textron/HASP/Textron HASP 2012             Revision 0 – March, 2012 
33 

6.0 Site Control/Communications 
6.1 Site Control 
To prevent contamination from migrating from personnel and equipment, work areas will be clearly 
specified as either an EZ, CRZ, or Support Zone (SZ) prior to beginning operations. Each work area will 
be clearly identified using signs or physical barriers. 
 
A log of all personnel visiting, entering, or working on the site shall be maintained by the SS or Site 
Safety Officer (SSO). No visitor will be allowed in the EZ without showing proof of training and medical 
certification, per 29 CFR 1910.120(e), (f). Visitors will attend a site orientation given by the SS/SSO and 
sign the HASP. 
 
The following are standard safe work practices that apply to all site personnel; they will be discussed in 
the safety briefing prior to initiating work on the site: 
 

 Eating, drinking, chewing gum or tobacco, and smoking is prohibited in the EZ/CRZs. 

 Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing gum or 
tobacco, and smoking. 

 A buddy system will be used. Hand signals will be established to maintain communication. 

 During site operations, each worker will consider himself as a safety backup to his partner. Off-site 
personnel will provide emergency assistance.  

 Visual contact will be maintained between buddies on-site when performing hazardous duties. 

 No personnel will be admitted to the site without the proper safety equipment, training, and medical 
surveillance certification. 

 All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, as established by the SS/SSO, will be immediately dismissed from the 
site. 

 Proper decontamination procedures must be followed before leaving the EZ. 
 

6.1.1 Site Security and Work Zone Definition 
This Section contains general guidelines for developing site security measures for working in a street or 
roadway and excavations. 
 
6.1.1.1 Working In Street or Roadway 

Observe the following site control practices and procedures when working in streets or road-ways: 
 

 Wear traffic vest and hardhat when vehicle hazard exists. 

 Use cones, flag-mounted cones, caution tape, and/or barricades. 

 Use vehicle strobe light and block area with truck. 

 Develop traffic flow plan for high traffic situations (as appropriate): 

- use flag person 

- use flashing arrow sign 
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- use “MEN WORKING” signs liberally 

- obtain lane closing permits 

- engage police details 

 

6.1.1.2 Working at Excavation/Trenching Sites 

Observe the following site control practices and procedures when working in streets or road-ways: 
 

 “Competent person” is required per OSHA 29 CFR 1926 Subpart P. 

 Safeguard open excavations by restricting unauthorized access. 

 Highlight work area using prominent warning signs (cones, saw horses/barricades, and signage) 
placed a minimum of 10 feet back from excavation opening. 

 Maintain zone definition along perimeter with a continuous string of yellow orange caution tape. 
 
6.1.1.3 Excavations Left Unattended or Overnight 

Use one of the following methods for excavations left unattended or overnight: 
 

 Surround entire perimeter with plastic or cloth construction net fencing. Anchor fence to ground 
using steel posts driven into ground. Space out posts no greater than 8 feet apart. Fence height 
minimum 4 feet high. Fence material must be of a quality capable of withstanding a pressure of 200 
pounds. Place fence a minimum of 10 feet back from excavation opening. 

 Place 8-foot-long barricades affixed with flashing lights end to end with 4-foot high construction net 
fence attached to barricades. 

 Use temporary curbing or concrete “jersey” barriers affixed with flashing signal lights or other 
effective warning signs. 

 

6.2 Field Communications 
Communications between all Shaw employees and subcontractors at the work site can be verbal and/or 
non-verbal. Verbal communication can be affected by the on-site background noise and various PPE. See 
Table 9 for a list of the type of communication methods and equipment to use, depending on site 
conditions. Communication equipment must be checked daily to ensure proper operation. All project 
personnel must be initially briefed on the communication methods prior to starting work; communication 
methods should be reviewed in Daily Tailgate Safety Meetings. 
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Table 9 
Field Communication Methods 

Communication Device Type of Communications Signal 
Telephone On-Site Or 
Cellular Telephone 

Emergency notification Initiate phone call using applicable 
emergency numbers 

Two-way Radio Emergency notification among 
site personnel  

Initiate radio communication with 
Code Red message 

Compressed Air Horn Hailing site personnel for non-
emergency 

One long blast, one short blast 

Compressed Air Horn Hailing site personnel for 
emergency evacuation 

Three long continuous blasts 

Visual Hailing site personnel for 
distress, need help 

Arms waved in circle overhead 

Visual Hailing site personnel for 
emergency evacuation 

Arms waved in criss-cross over 
head 

Visual Contaminated air/strong odor Hands clutching throat 
Visual Break, lunch, end of day Two hands together, break apart 
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7.0 Emergency Response and Contingency Plan 
See Section 7.1 for pre-emergency situations that warrant implementing the Emergency Response and 
Contingency Plan (ERCP). In the event of an emergency, immediate action must be taken by the first 
person to recognize the event. 
 
When required, notify the National Response Center. The following information should be provided to 
the National Response Center: 
 

 Name and telephone number. 

 Name and address of facility. 

 Time and type of incident. 

 Name and quantity of materials involved, if known. 

 Extent of injuries. 

 Possible hazards to human health or the environment outside of the facility. 
 
The emergency telephone number for the National Response Center is 800-424-8802. If hazardous waste 
has been released or produced through control of the incident, ensure that: 
 

 Waste is collected and contained. 

 Containers of waste are removed or isolated from the immediate site of the emergency. 

 Treatment or storage of the recovered waste, contaminated soil or surface water, or any other 
material that results from the incident or its control is provided. 

 Ensure that no waste that is incompatible with released material is treated or stored in the facility 
until cleanup procedures are completed. 

 Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended use 
before operations are resumed. 

 

7.1 Pre-emergency Plan for Site Emergencies 
The following subsections provide information for a pre-emergency plan for site emergencies. 

7.1.1 Evacuation/Natural Disaster 
A contingency plan for evacuation from the works site should exist for the following natural disasters:  
 

 Any situation which can potentially cause serious injury or death. 

 Notification of a facility or plant evacuation. 

 A rainstorm exceeds the flash flood level. 

 The facility is in a projected tornado path or a tornado has damaged facility property. 

 Severe wind gusts are forecasted or have occurred and have caused damage to the facility. 
 

7.1.2 Medical Emergency 
A contingency plan should exist in the event of the following medial emergencies: 
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 Overexposure to hazardous materials. 

 Trauma injuries (broken bones, severe lacerations/bleeding, burns). 

 Eye/skin contact with hazardous materials. 

 Loss of consciousness. 

 Heat stress (heat stroke). 

 Heart attack. 

 Respiratory failure. 

 Allergic reaction. 
 

7.1.3 Fire Emergency 
A contingency plan should exist for the following situations related to fire emergencies. 
 

 The potential for human injury exists. 

 Toxic fumes or vapors are released. 

 The fire could spread on site or off site and possibly ignite other flammable materials or cause heat-
induced explosions. 

 The use of water and/or chemical fire suppressants could result in contaminated run-off. 

 An imminent danger of explosion exists. 
 

7.1.4 Spill or Release of Hazardous Materials 
A contingency plan should exist for the following situations related to a spill of release of hazardous 
materials: 
 

 The spill could result in the release of flammable liquids or vapors, thus causing a fire or gas 
explosion hazard. 

 The spill could cause the release of toxic liquids or fumes in sufficient quantities or in a manner that 
is hazardous to or could endanger human health. 

 

7.1.5 Spill or Release of High Temperature Liquid or Vapor 
A contingency plan should exist for the following situations related to a spill or release of high 
temperature liquid or vapor: 
 

 The spill can be contained on site, but the potential exists for groundwater contamination. 

 The spill cannot be contained on site, resulting in off-site soil contamination and/or ground water or 
surface water pollution. 

 The spill quantity is greater than the reportable quantity limit for the material. 
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Figure 3 
Contamination Reduction Zone 
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Appendix A 
Safety Plan Acknowledgement Form 

 



Shaw Environmental, Inc. 

 

I have read the site-safety plan for this site and fully understand its contents. 

Date Name Company 
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   



 

 

Appendix B 
H&S Site Logs And Forms 



 

 

SITE ENTRY LOG 
 

Date:   Client:   
 
Location:   Job No.:   
 

Name Representing Time In Time Out 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 

 

TAILGATE SAFETY MEETING FORM 

Project Name/Number:_____________________________ Date:____________ Time: ________ 
Client:_________________________________________________________________________ 
Work Activities:_________________________________________________________________ 
Hospital Name/Address:__________________________________________________________ 
Hospital Phone No.:__________________________ Ambulance Phone No.:_________________ 

Safety Topics Presented 
Chemical Hazards:_______________________________________________________________ 
______________________________________________________________________________ 
Physical Hazards:________________________________________________________________ 
______________________________________________________________________________ 
Personal Protective Equipment: 
Activity:___________________________________ PPE Level:___________________________ 
Activity:___________________________________ PPE Level:___________________________ 
Activity:___________________________________ PPE Level:___________________________ 
Activity:___________________________________ PPE Level:___________________________ 
Activity:___________________________________ PPE Level:___________________________ 
New Equipment:_________________________________________________________________ 
Other Safety Topic(s):____________________________________________________________ 

Attendees 
               PRINTED NAME                                                                   SIGNATURE 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 

_____________________________________         _____________________________________ 
_____________________________________         _____________________________________ 
Meeting conducted by: 
_____________________________________         _____________________________________ 
 

 



 

 

REAL TIME AIR MONITORING LOG 
(PID/FID/LEL/O2) 

 
Project Name      Project Location      Project No.   

 

Date Analyst Time 
Manufacturer 

Model/Serial No. 
Concentration 

(Units) Location/Activity 

      

      

      

      

      

      

      

      

      

      

      

      

      



 

  

PID/FID DETECTOR 
CALIBRATION LOG 

 
Project Name  Project No.   Date  
Calibrated by  Instrument: Mfg/Model/Serial No.  
 

 
Time 

 

 
Probe Type 

 
Battery 

Charged 
 (Y/N) 

 
Calibration 
Standard 

 
Calibration 
Standard 

Concentration 
(ppm) 

 
Span Setting 

 
Meter Scale 

Setting 

 
Zeroed (Y/N) 

 
Expected 

Meter 
Reading 
(ppm) 

 
Actual Meter 

Reading (ppm) 

          

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

 



 

  

COMBUSTIBLE GAS/OXYGEN METER CALIBRATION LOG 
 

Project Name  Project No.   Date  
Calibrated by  Instrument: Mfg/Model/Serial No.  
 

Time 
Battery 

Charged 
(Y/N) 

Audible Alarm 
Check (Y/N) Zero Checked (Y/N) 

Calibration 
Standard 

Calibration 
Standard (%) 

Actual Meter 
Reading (%) 

Ambient Air  
Rezero Check 

  LEL O2 LEL  
(0%) 

O2 
(20.8%)  LEL O2 LEL O2 LEL 

(0%) 
O2 

(20.8%) 

             

             

             

             

             

             

             

             

             

             

             

             

             



 

  

COLORIMETRIC DETECTOR TUBE LOG 
 
Project Name       Project No.     Date   
Pump Type, Mfg/Model/Serial No.    Sampled by        
 

Time Detector Tube Type/ 
(Expiration Date) 

Measurable 
Range 

Pump Leak 
Test (Y/N) 

Pump 
Strokes 

Measured 
Concentration Comments 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



 

 

REAL TIME AEROSOL MONITORING LOG 
 
Project Name      Project No.      Date     
 

Sampled By 
Instrument 

Type 
(Mfg/Model/
Serial No.) 

Battery 
Charged 

(Y/N) 

Zeroed 
(Y/N) 

Sample Time Sample Readings (mg/m3) Comments 

    Start Finish TWA Shift Average Direct  

          

          

          

          

          

          

          

          

          

          

          

          

          
 
General Weather Conditions:______________________________________________________________________________________________ 
 
 



 

 

Supervisor's Employee Injury Report  
          

EMPLOYEE INFORMATION 
Employee's Social Security Number:   Claim Number:   
Employee's Full Name:    Case Number from Log:   
Home Address:     Home Phone Number:   
Male:    Female Date of Birth:  Hire Date:    
Dependents:   Dependents Under 18:  Marital Status:   
Occupation:      Department Name:   
State Hired:  Currently Weekly Wage:   Hourly Wage:   
Hours/Days Worked Per Week:  Days Per Week  Hours Worked Per Day:   
Employment Stats:      Employee ID No.: N/A 
Salaried Continued:  Paid For Date of Injury:    

Ever Injured on the Job:   Supervisor Name & Phone:     
          

EMPLOYER INFORMATION 
Employer Name: The Shaw Group, Inc.      
Work Location:    Project Number:    
Contact Name:   Telephone Number: (800) 747-3322, Ext.572  
Employer SIC:    Employer Location Code:    
Employer FED ID:    Employer Code: N/A   
Nature of Business:         
Policy Number:         

          
ACCIDENT INFORMATION 

Date and Time of Injury:   Time Employee Began Work:   
Person Accident Reported to:   Date and Time Reported to Employer:   
Did the Accident Occur at the Work Location:  If no, where did the accident occur?   
Accident Address:  
What was the Employee doing just before the Incident Occurred?  

 
 

Give a Full Description of the Accident:  (Be as Complete As Possible)     
 
 
 
 
 
 

What object or substance directly harmed the employee?  
 



 

 

 
Are Other WC Claims Involved?        

INJURY INFORMATION 
Which Part of the Body Was Injured?  (E.g. Head, Neck, Arm Leg)?    
What Was the Nature of Injury?  (E.g. Fracture, Sprain, Laceration)?      
Part of Body Location: (e.g. Left, Right, Upper, Lower)?       
Injury Description:         

          
Source of Injury:    Is Employee Hospitalized?    
Lost Time:   If Yes, What was First Full Day Out:     
Date Last Day Worked:    Date Disability Began: N/A   
Date Returned to Work:    Estimated Return Date: N/A   
If the Employee Died, When did Death Occur?  (Date)       

          
MEDICAL INFORMATION 

Initial Medical Treatment: ER Treated & Released: Y or N Hospitalized Overnight as In Patient:  Y or N  
Hospital - Name, Address, Phone Number: 

Clinic - Name, Address, Phone Number: 

Name of Physician or Health Care Professional?       
          

WITNESS INFORMATION 
Were There Any Witnesses?        
If Yes, List Names and How to Contact Them:       

          

          
ADDITIONAL COMMENTS & INFORMATION 

          
          
          
          
          

REPORT PREPARED BY 
Name:      Title:    

Signature:    Date:  Phone:    

 
REPORT ALL WORKER'S COMPENSATION INJURIES TO SHAW CLAIMS DEPARTMENT 

       
FAX REPORT WITHIN 24 HOURS OF INCIDENT TO 225-932-2636.  



 

 

 

 
INCIDENT INVESTIGATION REPORT 

 
* MUST BE COMPLETED WITHIN 72 HOURS * 

 
Investigation Date         Date of Incident   
 
Employee Name   
 
Supervisor Name   
 
Project Number/Name    /  
 
Location of Incident   
 
Incident Classification 

Injury: 
 

First Aid  Vehicle:  Chargeable DOT   DOT Vehicle   
 OSHA Recordable   Non-Chargeable    DOT Reportable   
 Lost Workday        
 Restricted Workday Near Miss:   General Liability    
          

 
 Description (Provide facts, describe how incident occurred, provide diagram [on back] or photos) 
 

  
 

  
 
 Analysis 1 (What unsafe acts or conditions contributed to the incident?) 
 

  
 

  
 
 Analysis 2 (What systematic or management deficiencies contributed to incident?) 
 

  
 

  
 
 Corrective Action(s) (List corrective action items, responsible person, scheduled completion date) 
 

  
 

  
 
 Witnesses (Attach statements or indicate why unavailable) 
 

  
 

  
 
Investigated By          
    Print Name   Signature  
 
Project/Location Mgr.          
    Print Name   Signature  
 (Attach Additional Pages if Needed) 

 
  



 

 

VEHICLE ACCIDENT REPORT  
Commercial Vehicles 

SHAW LOCATION 
SHAW SUBSIDIARY NAME 
 

LOCATION CODE PHONE 

BUSINESS ADDRESS 
 

CITY STATE ZIP 

 

SHAW VEHICLE 
VEHICLE YEAR, MAKE, MODEL 
 

VEHICLE VIN LICENSE PLATE NUMBER/STATE 

TRAILER YEAR, MAKE, MODEL 
 

TRAILER VIN LICENSE PLATE NUMBER/STATE 

DESCRIPTION OF DAMAGE TO VEHICLE 
 

  

 

DATE, TIME, AND PLACE 
DATE OF ACCIDENT 
 

TIME    
  AM PM 

EXACT LOCATION OF ACCIDENT OR LOSS (include 
cross-streets, mile-markers, etc.) 
 

 

DRIVER OF SHAW VEHICLE 
DRIVER’S NAME AND ADDRESS 
 

PHONE NUMBER 

DRIVER’S LICENSE NUMBER/STATE 
 

SEX DATE OF BIRTH SOCIAL SECURITY  WORK PHONE 

 

ACCIDENT INFORMATION  
DRIVER’S DESCRIPTION OF ACCIDENT 

 

 

 

 

 

ILLUSTRATE HOW ACCIDENT OCCURRED (LABEL VEHICLES AND 
STREET NAMES) 

WERE POLICE INVOLVED? 

  

YES NO 

DEPARTMENT NAME: 

CITATIONS ISSUED: 

  

YES NO 

TO WHOM: 

WITNESS NAME 

WITNESS ADDRESS PHONE: 
 
 

ADDITIONAL COMMENTS 
 
 

 



 

 

VEHICLE ACCIDENT REPORT  
Commercial Vehicles 

Page 2 
OTHER (NON-SHAW) VEHICLES INVOLVED 

VEHICLE 1 VEHICLE 2 
OWNER NAME 
 
 

SEX OWNER NAME 
 
 

SEX 

OWNER ADDRESS, CITY, STATE, ZIP 
 
 

OWNER ADDRESS, CITY, STATE, ZIP 
 
 

HOME PHONE BUSINESS PHONE 
 

HOME PHONE BUSINESS PHONE 
 

DOB 
 
 

AGE SOCIAL SECURITY NUMBER DOB 
 
 

AGE SOCIAL SECURITY NUMBER 

VEHICLE YEAR, MAKE, MODEL LICENSE PLATE/STATE 
 
 

VEHICLE YEAR, MAKE, MODEL LICENSE PLATE/STATE 
 
 

TRAILER YEAR, MAKE MODEL LICENSE PLATE/STATE 
 
 

TRAILER YEAR, MAKE MODEL LICENSE PLATE/STATE 
 
 

VEHICLE VIN 
 
 

VEHICLE VIN 
 
 

INSURANCE COMPANY POLICY NUMBER 
 
 

INSURANCE COMPANY POLICY NUMBER 
 
 

OPERATOR NAME 
 
 

SEX OPERATOR NAME 
 

SEX 

OPERATOR ADDRESS, CITY, STATE, ZIP 
 

OPERATOR ADDRESS, CITY, STATE, ZIP 
 
 

HOME PHONE BUSINESS PHONE 
 
 

HOME PHONE BUSINESS PHONE 
 
 

DRIVER’S LICENSE NO./STATE 
 
 
 

DRIVER’S LICENSE NO./STATE 
 
 

DOB AGE 
 

SOCIAL SECURITY NO. DOB 
 

AGE SOCIAL SECURITY NO. 
 
 
 

PASSENGER NAME INJURED? 

  
YES NO 

PASSENGER NAME INJURED? 

  
YES NO 

PASSENGER NAME INJURED? 

  
YES NO 

PASSENGER NAME INJURED? 

  
YES NO 

WAS VEHICLE PARKED? WAS VEHICLE PARKED? 
 
 

DESCRIPTION OF DAMAGE TO VEHICLE: DESCRIPTION OF DAMAGE TO VEHICLE: 
 
 

ANY DAMAGE TO PROPERTY OTHER THAN VEHICLES (building, fence, sign, 
etc.)? 
 
 

ANY DAMAGE TO PROPERTY OTHER THAN VEHICLES (building, fence, sign, 
etc.)? 

PROPERTY OWNER NAME PROPERTY OWNER NAME 
 
 

PROPERTY OWNER ADDRESS, CITY, STATE, ZIP PROPERTY OWNER ADDRESS, CITY , STATE, ZIP 
 
 

HOME PHONE: BUSINESS PHONE: HOME PHONE: BUSINESS PHONE: 
 
 

DESCRIPTION OF DAMAGE TO PROPERTY DESCRIPTION OF DAMAGE TO PROPERTY 
 
 

 
 

 
 



 

 

GENERAL LIABILITY, PROPERTY DAMAGE, AND LOSS REPORT 
 
PROJECT/LOCATION         PROJECT NO.     DATE   

ADDRESS   

HOW DID DAMAGE OR LOSS OCCUR?   

  

  
 
DESCRIPTION AND VALUE ($) OF DAMAGED/LOST/STOLEN PROPERTY:   

  
 
LOCATION OF DAMAGED/LOST/STOLEN PROPERTY (Before Loss):   

  
 
DATE AND TIME OF DAMAGE, LOSS, OR THEFT: Date:     Time:     a.m. / p.m. 
 
OWNER OR DAMAGED/LOST/STOLEN PROPERTY: 
Name          Phone No. (            )    

Address          City       

Employer and Address   
 
INJURED PARTIES (Also complete a Supervisor’s Employee Injury Report if a Company Employee): 
 
1. Name          Phone No. (            )    

    Address         City       

Employer and Address   

Description of Injury   
 
WITNESSES: 
 
1. Name          Phone No. (            )  

Address         City   

Employer and Address   
 
2. Name          Phone No. (            )  

Address         City   

Employer and Address   
 
WERE PICTURES TAKEN?    YES   NO 

WERE POLICE NOTIFIED?    YES   NO DEPT.      REPORT NO.   
COMPLETED BY: 

  
 (Print name) (Signature) (Date) 
PROJECT/LOCATION MANAGER: 

  
 (Print name) (Signature) (Date) 

REPORT MUST BE CALLED IN OR FAXED TO: 
CORPORATE CLAIMS DEPARTMENT (PHONE: 225.932.2527, FAX: 225.932.2636) 

WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY



 

 

 
 

 
ACCIDENT REVIEW BOARD 

 
 
DATE: 
 

 
LOCATION: 

 
BOARD MEMBERS: 
 
 
 
ACCIDENT DATE: 
 

 
EMPLOYEE(S) INVOLVED IN INCIDENT: 

 
INVESTIGATION COMPLETE: YES   
NO   

 
ACCIDENT CLASSIFICATION: 

 
THE FOLLOWING INFORMATION MUST BE PROVIDED BY THE REVIEW BOARD FOR THIS INCIDENT (PRINT): 

SUPERVISOR:_____________________________________ PROJECT/LOCATION MGR.: ______________________________ 

 
CAUSE OF ACCIDENT: 
 
 
 
 
 
ACTION BY BOARD*: 
 
 
 
 
 
 
 
 
* ALL ACTIONS BY THE ACCIDENT REVIEW BOARD ARE SUBJECT TO FINAL REVIEW BY THE HUMAN RESOURCES AND LEGAL DEPARTMENTS. 

ACCEPTED: 
 
___________________________________________________ 
(Employee Signature) 

 
 
___________________________________________________ 
(Supervisor Signature) 

APPROVED: 
 
___________________________________________________ 
(Project/Location Manager) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 

APPROVED: 
 
___________________________________________________ 
(Business Line Health and Safety Manager or Designee) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 

APPROVED: 
 
___________________________________________________ 
(Business Line Vice President) 

REJECTED FOR: 
___________________________________________________ 
___________________________________________________ 

 



 

 

Employee Witness Statement 
*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT* 

 
This form should be completed by every employee working in the crew of the injured employee and by every other 
employee with knowledge of events or circumstances involved in the incident. 
 
This information is being solicited from you so that the company can accurately assess the reported incident to avoid 
similar occurrences in the future.  Describe only the facts for which you have personal knowledge.  If you have no 
knowledge of the incident, write “no knowledge”.   
 
Company                       
Exact Location of Incident/Accident                 
Name of Injured 
Employee                   
Date of Incident/Accident         Time   am pm  
Date of this Statement         Time   am pm  
Time your shift begins? Time   am pm     Ends   am pm  
Witness Information:          
 Name                      
 Home Phone No.                   
 Home Address                   
 County       Zip             
Witness' Supervisor Name                   
If not employed by Shaw, enter name of company             
Company Phone Number                   
Did You See the Incident/Accident?                 
How Far From You (approx., in feet) Did the Incident/Accident 
Occur?   
Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident.        
                          
                          
                          
                          
                          
                          
                          
                          
 
I certify that, to the best of my knowledge, all of the above information is complete, accurate and factual.  I acknowledge 
that the intentional falsification or altering of facts or making misleading statements may be grounds for disciplinary 
action. 
 
 
               
Witness Signature/Date       Print Name 



 

 

Injured Employee Statement 
*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT* 

 
This form should be completed by the injured employee involved in the incident. Describe only the facts 
for which you have personal knowledge.  If you have no knowledge of a particular question, write “no 
knowledge”.   

 
 
I certify that, to the best of my knowledge, all of the above information is complete, accurate and factual.  
I acknowledge that the intentional falsification or altering of facts or making misleading statements may 
be grounds for disciplinary action. 
 
 
 
              
Signature/Date                Print Name 
 

Company                        
Exact Location of 
Incident/Accident                 
Name of Injured Employee                    
Date of Incident/Accident     Time                am     pm    
Date of this Statement     Time                am     pm   
Time your shift begins? Time                am     pm  Time your shift ends?Time                am     pm   
Name of Known Witnesses:          
 Name                      
 Name                     
 Name                     
 Name                     
Your Immediate Supervisors Name                    
If not employed by Shaw, enter name of company and phone number              
Have you had a prior injury similar to this 
injury?                   
                       Was it while you were at work?                  
                       What date did the prior injury occur?    
Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable 
Events Leading to the Incident/Accident.        
                          
                          
                          
                          
                          
                          
                          
                          



 

 

Incident Reporting and Management Procedure – Commercial & State/Local Programs 
 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

1. Notify Supervisor for all incidents (no matter 
how minor)  

Injured person, first person 
recognizing incident,  
driver/passenger, or employee 
causing damage 
Immediately 

All incidents no matter 
how minor 

In person or by     
telephone              

 

2. For life-threatening injuries/illnesses  - 
contact local emergency personnel 

For non life-threatening injuries/illnesses -  
transport injured person to doctor at an 
occupational medical facility 

For vehicle accidents – make scene safe, 
notify police, aid injured parties 

For equipment/property damage - make 
scene safe, prevent further damage or injuries 

Site Supervisor 
Immediately (concurrently with 
next step if injury or illness) 

Site Supervisor 
Immediately (concurrently with 
next step if injury or illness) 

Driver/passenger 
Immediately 

Employee causing damage 
     Immediately

 In case of serious 
injury or illness requiring off-
site medical care 

 Via 
ambulance 

  

  
 Via 
vehicle 

 Site Supervisor or Site Safety 
Officer must immediately go to 
emergency care facility. 
  
  
 Site Supervisor or Site Safety 
Officer must transport and stay with 
injured person until released from care 

3. Notify CORE (for injuries/illnesses to Shaw 
employees only) 

Site Supervisor 
Immediately, prior to transporting the 
injured employee, unless injuries are 
life threatening 

 Serious injury requiring 
off-site medical care 

 If employee states that 
he/she has been exposed 
to any chemical or 
biological substance 

877-347-7429 
 

 Not required for temporary agency 
and contract labor 

 Provide name of injured employee, 
name and phone # of treating medical 
facility, description of the incident 

 CORE will help with medical facility 
coordination and follow-up care 

4. Notify Regional EHS Manager  Site Supervisor 
Immediately (concurrently with 
providing transportation to 
occupational medical facility or EMS 
transport to hospital) 

All incidents   See 
C&S/L Incident 
Notification and 
Communication 
Contact List 
(attached) 

 Contact should be made prior to 
sending the individual for medical 
care 

 Regional EHS Manager will notify 
Clifford Florczak as appropriate 

 
 



 

 

 
Incident Reporting and Management Procedure – Commercial & State/Local (continued) 

 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

5. Contact Shaw Notification Hotline/Help Desk Site Supervisor 
As soon as possible.  Prior to 
sending an individual for medical 
treatment 

 Illness and/or injury 
(doctors cases and 
above) 

 Property damage 
(damage > $2,500.00) 

 Vehicle accidents (All) 
 Criminal activity (i.e. 

bomb threat, theft) 
 Natural disaster (all) 
 Explosion and/or fires 

(damage > $2,500.00 or 
result in injury) 

 Environmental 
spills/releases (incidents 
that requires regulatory 
notification or have an 
offsite impact) 

 Regulatory agency visit 
 Fatalities 

Shaw Notification 
Hotline/Help Desk 
Phone Number 
866-299-3445 
Note:   Outside  
the Continental 
US call 

   225-215-5056 
 

 

 
  

6. Complete forms: Injuries and illnesses 

 Authorization for Release of Protected Medical 
Information 

 Authorization for Treatment of Occupational 
Injury/Illness 

 Return-To-Work Examination Form 

and  fax to CORE 

and  fax to Loss Prevention Manager (Casey 
Parker) 

Injured employee and medical facility 
personnel (Site Supervisor is 
responsible for verifying forms are 
completed)  
 
Prior to leaving medical facility 

 Serious injury requiring 
off-site medical care 

 If employee states that 
he/she has been exposed 
to any chemical or 
biological substance 

Fax to CORE at 
877-347-7429 

Fax to Loss 
Prevention 
Manager (Casey 
Parker at 225-
987-3080) 

Site Supervisor or Site Safety Officer 
must take these forms with him/her to 
occupational medical facility or hospital 
(Contained in HS 020) 

7. Call Project Manager and notify of incident  Site Supervisor 
As soon as reasonably possible   

    Project Manager will report incident to 
upper levels of Operations/Business Line 
Management 



 

 

Incident Reporting and Management Procedure – Commercial & State/Local (continued) 
Action Who?  

When? 
Under what 

circumstances? 
How? Notes: 

8. Call back Regional EHS Manager to report on 
status of injured/ill employee 

Site Supervisor 
Prior to employee leaving medical 
facility 

All injuries and illnesses 
requiring off-site medical care 

 See 
C&S/L Incident 
Notification and 
Communication 
Contact List 
(attached) 

  

9. Complete forms:  
OSHA Recordable Cases 
Supervisor’s Employee Injury/Illness Report 
Form 
Injured Employee Statement 
Witness Statement Form(s) 
First Aid Cases 
Supervisor’s Employee Injury/Illness Report 
Injured Employee Statement 
Witness Statement Form(s) 

Fax completed forms to Shaw Corporate 
Claims and Regional EHS Manager and CORE. 

 Site Supervisor 

 Witnesses 
 
As soon as possible – no later than 
24 hours 

All injuries, illnesses, and first 
aide cases Shaw Corporate 

Claims 
Department Fax 
(225-932-2636) 

CORE Fax 225-
295-4846 
 

See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Site Supervisor should have these forms 
with him/her at all times (Contained in 
HS 020) 

10. Complete forms:  
Chargeable Vehicle Accidents 
Vehicle Accident Report 
Witness Statement Form(s) 
Driving Record Certification (Procedure HS800) 
Non-Chargeable Vehicle Accidents 
Vehicle Accident Report 
Witness Statement Form(s) 

Equipment, Property Damage and General 
Liability Incidents 

Equipment, Property Damage and General 
Liability Loss Report 
Witness Statement Form(s) 

    Fax completed forms to Shaw Corporate 
Claims and Regional EHS Manager. 

 Site Lead / Supervisor 
 Witnesses 

 
As soon as possible – no later than 
24 hours 

 

All vehicle accidents and /or 
all property damage 

Shaw Corporate 
Claims 
Department 
(225-932-2636) 
 
See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Supervisor should have these forms with 
him/her at all times (Contained in HS 
020) 



 

 

Incident Reporting and Management Procedure – Commercial & State/Local (continued) 
 

Action Who?  
When? 

Under what 
circumstances? 

How? Notes: 

11. Complete forms:  

OSHA Recordable Cases 
Incident Investigation Report 

First Aid Cases 
Incident Investigation Report 

Chargeable Vehicle Accidents 
Incident Investigation Report 

Non-Chargeable Vehicle 
Accidents 
Incident Investigation Report 

Equipment, Property Damage 
and General Liability Incidents 

Incident Investigation Report 

Near Miss 
Incident Investigation Report 

Fax completed forms to Regional 
EHS Manager  

Site Supervisor  
As soon as possible – no later than 
72 hours of incident 

 Shaw Corporate 
Claims 
Department 
(225-932-2636) 
  

See C&S/L 
Incident 
Notification and 
Communication 
Contact List 
(attached) 

Supervisor should have these forms with him/her at all 
times (Contained in HS 020) 

12. Perform “Accident Review Board” 
(ARB) and fax to Regional EHS 
Manager.  

Site Supervisor/Project Manager  
Within 10 days of incident 

 OSHA Recordable Cases 
 

 Chargeable Vehicle Accidents 

 

  ARB must include: Regional Vice President, Project 
Manager, Employee’s Direct Supervisor, 
Regional EHS Manager, and  
Employee(s) involved in the incident.   

 



 

 

C&S/L INCIDENT NOTIFICATION AND COMMUNICATION CONTACT LIST 
 

Project Number:      Project / Office / Facility Location:       
 

Name Phone Number(s) Fax Number E-mail 
Shaw Notification Hotline / Helpdesk 866-299-3445 

225-215-5056 (Outside Continental US) 
N/A N/A 

CORE 877-347-7429 225-292-8986  

Shaw Corporate Claims Department   225-932-2636  

EHS Manager – Greg McElroy 412-858-1542 (office) / 412-759-5302 (cell) 419-425-6039 greg.mcelroy@shawgrp.com  

CSL EHS Director, Central & NE– Clifford Florczak 312-499-3503 (office-Chicago)  
708-260-1266 (office) 
708-308-6200 (cell) 

312-499-3505 clifford.florczak@shawgrp.com.  

Loss Prevention Manager - Casey Parker 225-932-2763 (office) / 225-405-1246 (cell) 225-987-3080 casey.parker@shawgrp.com 

Project/Office Manager – Cecelia Campbell 412-858-3977 (office)  212-290-6001 cecelia.campbell@shawgrp.com 

District/Business Line Manager – David Stoll 518-785-2362 (office) / 518-526-2322 (cell)  518-783-8397 david.stoll@shawgrp.com 
Vice President, Commercial Construction - John Wilpert 609-588-6302 (office) 609-588-6399 john.wilpert@shawgrp.com 

Central /NE Regional Vice President – Harry Dravecky 412-858-3324 (office) 412-858-3979 harry.dravecky@shawgrp.com 

Note: Notifications to operations chain will be verbal and as soon as reasonably possible, but no later than 24-hours following the incident 
 



 

 

Appendix C 
Job Safety Analyses (JSAs) 



 

 

JOB SAFETY ANALYSIS 
 

SUPERVISION/FOREMAN  
Consider the following and check the items which apply to the job, then review with the work crew. 
 
PERMITS  WELDING  HAZARDS (ENVIRONMENTAL) 

 Required  Flashburns   Electrical Shock 
 Cold Work  Combustibles   Heat Stress 
 Hot Work  Spark Containment   Heavy Objects 
 Entry Permit  Shields   Hot/Cold Surf. Or Mat. 
 All Conditions Met  Grounding   Inadequate Lighting 
 Signed Off When Complete  Water Hose   Line Breaking 
 Other  Fire Extinguisher   Noise 

   Fire Blanket   Poor Access/Egress 
PERSONAL PROTECTIVE EQUIP. (PPE)  Fire Watch   Sharp Objects 

 Type of Gloves  Sewer Covers   Other 
 Composition of Gloves  Other    
 Special Purpose Gloves     HAZARDS/CHEMICALS 
 Tyvek Suit  OVERHEAD WORK   Chemical Burn Shin/Eyes 
 Acid Suit /Slicker Suit  Barricades   Flammable 
 Rubber Boots  Signs   Ingestion 
 Mono Goggles (vented/non-vented)  Hole Cover   Inhalation 
 Face Shield  Handrail   Skin Contamination 
 Respirator  Other    
 Fresh Air  ELECTRICAL  HAZARDS/BODY 
 Ear Protection   Locked & Tagged out   Fall Potential 
 Safety Harness  Try Start/Stop Switch   Pinch Points 
 Burning Goggles  GFCI Test   Slip-Trip Potential 
 Other  Assured Grounding   Other 

   Extension Cord Inspection    
TOOLS    OTHER WORK IN AREA 

 Current Inspection      Others Working Overhead 
 Proper Tools for the Job  LIFTING   Type Work Others Doing 
 Good Tool Condition  Forklift   PPE Due to Other Work 
 Qualifications  Cherry Picker   Other 
 Other  Load Chart    

   Angle  ACCESS 
EMERGENCY EQUIPMENT  Crane   Scaffold (properly inspected) 

 Fire Extinguishers  Chainfall   Ladder (Tied off) 
 Safety Shower  Proper Rigging Practices   Manlift 
 Evacuation Route  Manual Lifting   Personnel Basket (inspected & approved) 
 Other  Condition of Equipment   Operator Training 

   Operator Certificate   Special Provisions 
      Other 

Confined Space 
Know the Following: 

1) Possible hazards within the confined space 
2) First signs of exposure 
3) How to summons help 
4) How to track personnel 
5) Entering and exiting the confined space 
6) Maintain contact with all entrants by voice or visual 
7) Do not attempt to rescue unless you are a part of a coordinated effort 
8) Remain at entry point assume no duties with take you from there. 

 



 

 

 
JOB SAFETY ANALYSIS 

Location of Job 
(Unit/Location on Project): 
Required PPE: 
 
 

Safety Access/ Location 
Supervisor of Work: 

Safe Haven: 
 JSA Prepared By: 

 Wind Direction: Are other crews in area? 
Pre-Job Preparation 
 
Fill out JSA 
Review JSA (EVERYONE) 
Sign JSA (EVERYONE) 

Evacuation Route: 
 
 
Assembly Point: 

 
 New:    

Revised:  

  

Job Task 
(What are You Doing) 

Audit the Job  
Audit Time: 

 
 
 
 
 
 
 

 
 
Potential Hazards Supervisors Comments 

 
  

 
 
 
 

 
 
 
Recommended Action or Procedure Supervisor’s Initials:  

 
 
 

 

 

 

 

Crew Name Signatures:   
   
   
   
   
   
   
   
   
   

 



 

 

Appendix D 
MSDS Definitions, Material Safety Data Sheets (MSDS) 























































































































































































 

 

Appendix E 
Site Maps 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Figure 1 
Site Location 
 



 

 

Appendix F 
Shaw H&S Procedures Required to be Onsite 

 



 

NOTE: SEI health and safety procedures along with required forms that will be utilized 
during the project are listed below.  A copy the Health and Safety Procedures will be included 
with this HASP or available electronically.  
 
P-EI-HS001 Environmental Health and Safety Policy 8/27/2009

 

HS003 Philosophy for Corporate Procedures 7/09/2009
 

HS009 New Employee Orientation Health and Safety Checklist 6/11/2009
 

HS010 Employee Safety and Health Work Rules 6/04/2009
 

HS011 Health & Safety Rules for Contractors 3/30/2006
 

HS012 Chemical Hygiene Plan 4/24/2002
 

HS013 Health and Safety Procedure Variance 8/03/2009
 

HS014 Severe Weather Policies and Procedures 3/17/2009 

HS018 Safety Councils 6/04/2009
 

HS019 Injury and Illness Prevention Program 6/04/2009
 

HS020 Accident Prevention Program:  Reporting, Investigation and Review 7/16/2003
 

HS021a Accident Prevention Program: Tier 1, Sr. Management, Leadership 
Safety Assessments 

11/01/2007
 

HS021b Accident Prevention Program: Tier 2 Management Safety Inspections 11/01/2007 

HS021c Accident Prevention Program: Management Safety Inspections 11/01/2007 

HS022 Accident Prevention Program: Review of New Proposals, Projects, 
Operations, Construction, and Jobs by Health and Safety 

5/06/2009
 

HS023 Accident Prevention Program: Employee Safety Incentives and Team 
Safety Award Program 

9/01/2007
 

HS024 Prevention of Repetitive Motion Injuries (Applies to California Only) 1/05/2010
 

HS025 Workplace Anti-Violence Policy 4/11/2006
 

HS026 Safety Observation Program 3/12/2009 

HS040 Stop Work Authority 3/29/2004
 

HS041 Embryo-Fetus Protection Program 4/24/2002
 

HS045 Job Safety Analysis (JSA) 1/07/2003
 

HS050 Employee and Subcontractor Training Requirements 2/19/2007
 

HS051 Tailgate Safety Meetings 3/17/2009
 

HS052 Health and Safety Plans 3/23/2009
 

HS060 Hazard Communication Program 10/27/2003 

HS061 Hazardous Waste Operations and Emergency Response 2/06/2004 

HS062 Hazardous Waste Operations (RCRA) 5/22/2008
 

HS090 OSHA Regulatory Inspections 4/24/2002
 

HS091 Reporting of Fatality or Multiple Hospitalization Incidents 4/24/2002
 

HS100 Medical Policies and Procedures 3/21/2008
 

HS101 Drug and Alcohol Testing 12/19/2008
 

HS102 Management of Associate Exposure and Medical Records 4/24/2002
 



 

HS104 Employee Notification of Industrial Hygiene Monitoring Results 4/24/2002
 

HS106 First Aid Kits 9/26/2002
 

HS300 Confined Spaces 10/31/2008
 

HS301 Fall Protection 9/26/2002
 

HS302 Ladder Safety 5/06/2009
 

HS303 Pressurized Water Cleaning and Cutting Equipment 5/06/2009
 

HS304 Compressed Gas Cylinders 4/25/2002
 

HS306 Handling Compressed Gas Cylinders with Unknown Contents 2/13/2004
 

HS307 Excavation and Trenching 2/13/2004
 

HS308 Underground/Overhead Utility Contact Prevention 2/20/2006
 

HS309 Underground Storage Tank Removal 2/13/2004
 

HS312 Electrical Safety 2/13/2004 

HS313 Fire Protection 2/13/2004 

HS314 Hot Work in Hazardous Locations 2/13/2004
 

HS315 Control of Hazardous Energy Sources 2/13/2004
 

HS316 Drill Rig Operations 2/13/2004
 

HS317 Unexploded Ordnance (UXO) 3/28/2008
 

HS400 Working in Hot Environments 5/06/2009
 

HS401 Cold Stress 2/11/2004
 

HS402 Hearing Conservation Program 4/25/2002
 

HS403 Fatigue Management 8/23/2010 

HS500 OSHA Regulated Toxic and Hazardous Substances 2/13/2004
 

HS501 Cadmium Compliance Plan 2/13/2004
 

HS502 Lead Compliance Plan 4/25/2002 

HS503 Benzene Compliance Plan 6/04/2008 

HS504 Asbestos Compliance Plan 2/09/2004 

HS505 Hexavalent Chromium Protection 6/09/2008 

HS512 Handling of Blood or Other Potentially Infectious Material 4/25/2002
 

HS600 Personal Protective Equipment 3/17/2008
 

HS601 Respiratory Protection Program 4/25/2002
 

HS700 Policy & Guidance For Developing Radiation Protection Plans 4/22/2008
 

HS800 Motor Vehicle Operation:  General Requirements 7/27/2010
 

HS810 Commercial Motor Vehicle Operation and Maintenance 7/12/2005
 

HS811 Compliance Requirements for DOT’s Emergency Response 
Telephone Number 

2/19/2007
 

HS820 Forklift Operation 2/13/2004 

HS822 Crane Operations 4/25/2002
 

HS823 Rigging & Lifting 7/18/2002
 

 



Appendix B 

Laboratory ELAP Certification and QAPP 
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SECTION 3 

 
INTRODUCTION 
(NELAC 5.1 - 5.3) 

 
3.1 INTRODUCTION AND COMPLIANCE REFERENCES 
TestAmerica Buffalo’s Quality Assurance Manual (QAM) is a document prepared to define the 
overall policies, organization objectives and functional responsibilities for achieving 
TestAmerica’s data quality goals. The laboratory maintains a local perspective in its scope of 
services and client relations and maintains a national perspective in terms of quality. 
 
The QAM has been prepared to assure compliance with the 2003 National Environmental 
Laboratory Accreditation Conference (NELAC) standards and ISO/IEC Guide 17025 (1999 or 
2005 if you’re an A2LA lab). In addition, the policies and procedures outlined in this manual are 
compliant with TestAmerica’s Corporate Management Plan (CQMP) and the various 
accreditation and certification programs listed in Appendix 3. The CQMP provides a summary of 
TestAmerica’s quality and data integrity system. It contains requirements and general guidelines 
under which all TestAmerica facilities shall conduct their operations.   
 
The QAM has been prepared to be consistent with the requirements of the following documents:  

• EPA 600/4-88/039, Methods for the Determination of Organic Compounds in Drinking Water, EPA, 
Revised July 1991. 

• EPA 600/R-95/131, Methods for the Determination of Organic Compounds in Drinking Water, 
Supplement III, EPA, August 1995.  

• EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater Laboratories, 
EPA, March 1979.  

• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition 
September 1986, Final Update I, July 1992, Final Update II A, August 1993, Final Update II, 
September 1994; Final Update IIB, January 1995; Final Update III, December 1996; Final Update IV, 
January 2008. 

• Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261. New York State Analytical 
Services Protocol, July 2005 

• Statement of Work for Inorganics & Organics Analysis, SOM and ISM, current versions, USEPA 
Contract Laboratory Program Multi-media, Multi-concentration. 

• APHA, Standard Methods for the Examination of Water and Wastewater, 18th Edition, 19th, 20th and 
21st Edition.  

• U.S. Department of Energy Order 414.1B, Quality Assurance, Approved April 29, 2004. 

• U.S. Department of Energy Order 414.1C, Quality Assurance, June 17, 2005.  

• U.S. Department of Energy, Quality Systems for Analytical Services, Revision 2.4, October 28, 2008. 

• Toxic Substances Control Act (TSCA). 
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3.2 TERMS AND DEFINITIONS 

A Quality Assurance Program is a company-wide system designed to ensure that data 
produced by the laboratory conforms to the standards set by state and/or federal regulations. 
The program functions at the management level through company goals and management 
policies, and at the analytical level through Standard Operating Procedures (SOPs) and quality 
control. The TestAmerica program is designed to minimize systematic error, encourage 
constructive, documented problem solving, and provide a framework for continuous 
improvement within the organization. 
 
Refer to Appendix 2 for the Glossary/Acronyms.  
 

3.3 SCOPE / FIELDS OF TESTING 
The laboratory analyzes a broad range of environmental and industrial samples every month. 
Sample matrices vary among air, drinking water, effluent water, groundwater, hazardous waste, 
sludge and soils.  The Quality Assurance Program contains specific procedures and methods to 
test samples of differing matrices for chemical, physical and biological parameters. The Program 
also contains guidelines on maintaining documentation of analytical process, reviewing results, 
servicing clients and tracking samples through the laboratory. The technical and service 
requirements of all requests to provide analyses are thoroughly evaluated before commitments 
are made to accept the work.  Measurements are made using published reference methods or 
methods developed and validated by the laboratory. 

 
The methods covered by this manual include the most frequently requested methodologies 
needed to provide analytical services in the United States and its territories. The specific list of 
test methods used by the laboratory can be found in Section 19.0. The approach of this manual 
is to define the minimum level of quality assurance and quality control necessary to meet 
requirements. All methods performed by the laboratory shall meet these criteria as appropriate. 
In some instances, quality assurance project plans (QAPPs), project specific data quality 
objectives (DQOs) or local regulations may require criteria other than those contained in this 
manual. In these cases, the laboratory will abide by the requested criteria following review and 
acceptance of the requirements by the Laboratory Director/Manager and the Quality Assurance 
(QA) Manager. In some cases, QAPPs and DQOs may specify less stringent requirements. The 
Laboratory Director/Manager and the QA Manager must determine if it is in the lab’s best 
interest to follow the less stringent requirements.  
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3.4 MANAGEMENT OF THE MANUAL 

3.4.1 Review Process 
The manual is reviewed every two years by senior laboratory management to assure that it 
reflects current practices and meets the requirements of the laboratory’s clients and regulators 
as well as the CQMP. Occasionally, the manual may need changes in order to meet new or 
changing regulations and operations. The QA Manager will review the changes in the normal 
course of business and incorporate changes into revised sections of the document. All updates 
will be reviewed by the senior laboratory management staff. The laboratory updates and 
approves such changes according to our Document Control & updating procedures (refer to BF-
QA-003)  
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SECTION 4 
 

ORGANIZATION AND MANAGEMENT 
(NELAC 5.4.1) 

 
4.1 OVERVIEW 
 
TestAmerica Buffalo is a local operating unit of TestAmerica Laboratories, Inc.. The 
organizational structure, responsibilities and authorities of the corporate staff of TestAmerica 
Laboratories, Inc. are presented in the CQMP. The laboratory has day-to-day independent 
operational authority overseen by corporate officers (e.g., President, Chief Operating Officer, 
Corporate Quality Assurance, etc.).  The laboratory operational and support staff work under the 
direction of the Laboratory Director.  The organizational structure for both Corporate & 
TestAmerica Buffalo is presented in Figure 4-1. 
 

4.2 ROLES AND RESPONSIBILITIES 

In order for the Quality Assurance Program to function properly, all members of the staff must 
clearly understand and meet their individual responsibilities as they relate to the quality 
program. The following descriptions briefly define each role in its relationship to the Quality 
Assurance Program.  
 
 
4.2.1 Quality Assurance Program 
 
The responsibility for quality lies with every employee of the laboratory.  All employees have 
access to the QAM, are trained to this manual and are responsible for upholding the standards 
therein. Each person carries out his/her daily tasks in a manner consistent with the goals and in 
accordance with the procedures in this manual and the laboratory’s SOPs. Role descriptions for 
corporate personnel are defined in the CQMP. This manual is specific to the operations of 
TestAmerica’s Buffalo laboratory.  
 

4.2.2 Laboratory Director  
TestAmerica Buffalo’s Laboratory Director is responsible for the overall quality, safety, 
financial, technical, human resource and service performance of the whole laboratory and 
reports to their respective GM. The Laboratory Director provides the resources necessary to 
implement and maintain an effective and comprehensive Quality Assurance and Data Integrity 
Program. 
 
The Laboratory Director has the authority to affect those policies and procedures to ensure that 
only data of the highest level of excellence are produced.  As such, the Laboratory Director is 
responsible for maintaining a working environment which encourages open, constructive 
problem solving and continuous improvement. 

 
Specific responsibilities include, but are not limited to: 
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• Provides one or more department managers for the appropriate fields of testing. If the 
Department Manager is absent for a period of time exceeding 15 consecutive calendar 
days, the Laboratory Director must designate another full time staff member meeting the 
qualifications of the Department Manager to temporarily perform this function. If the absence 
exceeds 65 consecutive calendar days, the primary NELAC accrediting authority must be 
notified in writing. 

• Ensures that all analysts and supervisors have the appropriate education and training to 
properly carry out the duties assigned to them and ensures that this training has been 
documented. 

• Ensures that personnel are free from any commercial, financial and other undue pressures 
which might adversely affect the quality of their work.  

• Ensures TestAmerica’s human resource policies are adhered to and maintained.  

• Ensures that sufficient numbers of qualified personnel are employed to supervise and 
perform the work of the laboratory. 

• Ensures that appropriate corrective actions are taken to address analyses identified as 
requiring such actions by internal and external performance or procedural audits. 
Procedures that do not meet the standards set forth in the QAM or laboratory SOPs may be 
temporarily suspended by the Laboratory Director. 

• Reviews and approves all SOPs prior to their implementation and ensures all approved 
SOPs are implemented and adhered to. 

• Pursues and maintains appropriate laboratory certification and contract approvals.  Supports 
ISO 17025 requirements. 

• Ensures client specific reporting and quality control requirements are met. 
Leads the management team, consisting of the QA Manager, the Technical Director, 
Customer Service Manager, and the Operations Manager as direct reports. 
 
4.2.2          Quality Assurance (QA) Manager 
 
The QA manager has responsibility and authority to ensure the continuous implementation of 
the quality system based on ISO 17025. 
 
The QA Manager reports directly to the Laboratory Director and has access to Corporate QA for 
advice and resources.  This position is able to evaluate data objectively and perform 
assessments without outside (i.e., managerial) influence.  Corporate QA may be used as a 
resource in dealing with regulatory requirements, certifications and other quality assurance 
related items.  The QA Manager directs the activities of the QA department to accomplish 
specific responsibilities, which include, but are not limited to:  

• Having functions independent from laboratory operations for which he/she has quality 
assurance oversight. 

• Maintaining and updating the QAM. 

• Monitoring and evaluating laboratory certifications; scheduling proficiency testing 
samples. 
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• Monitoring and communicating regulatory changes that may affect the laboratory to 
management. 

• Training and advising the laboratory staff on quality assurance/quality control procedures 
that are pertinent to their daily activities. 

• Having a general knowledge of the analytical test methods for which data audit/review is 
performed (and/or having the means of getting this information when needed). 

• Arranging for or conducting internal audits on quality systems, data authenticity and the 
technical operation. 

• The laboratory QA Manager will maintain records of all ethics-related training, including 
the type and proof of attendance. 

• Maintain, improve, and evaluate the corrective action and preventive action systems.  

• Notifying laboratory management of deficiencies in the quality system and ensuring 
corrective action is taken 

• Monitoring standards of performance in quality control and quality assurance. 

• Coordinating of document control of SOPs, MDLs, control limits, and miscellaneous 
forms and information. 

• Review a subset of all final data reports for internal consistency.   

• Review of external audit reports and data validation requests. 

• Follow-up with audits to ensure client QAPP requirements are met. 

• Establishment of reporting schedule and preparation of various quality reports for the 
Laboratory Director, clients and/or Corporate QA. 

• Development of suggestions and recommendations to improve quality systems. 

• Research of current state and federal requirements and guidelines. 

•       Leads the QA team to enable communication and to distribute duties and 
responsibilities. 

 
• Ensuring Communication & monitoring standards of performance to ensure that systems 

are in place to produce the level of quality as defined in this document. 
 
• Notifying laboratory management of deficiencies in the quality system and ensuring 

corrective action is taken. Procedures that do not meet the standards set forth in the 
QAM or laboratory SOPs are temporarily suspended following the procedures outlined in 
Section 12. 

 
• Evaluation of the thoroughness and effectiveness of training. 
 
• Compliance with ISO 17025. 
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4.2.3 Technical Director 
The Technical Director reports directly to the Laboratory Director and is responsible for 
assessing the construction and management of the facility design, maintaining environmental 
conditions, technical and financial evaluation of capital equipment and capital budgeting and 
asset valuation.   
 
In addition, the Technical Director solves day to day technical issues, provides technical training 
and guidance to staff, project managers and clients, investigates technical issues identified by 
operations personnel or QA, and directs evaluation of new methods.  Specific responsibilities 
include but are not limited to: 

• Reviewing and approving, with input from the QA Manager, proposals from marketing, in 
accordance with an established procedure for the review of requests and contracts.  This 
procedure addresses the adequate definition of methods to be used for analysis and any 
limitations, the laboratory’s capability and resources, the client’s expectations.  Differences 
are resolved before the contract is signed and work begins.  A system documenting any 
significant changes is maintained, as well as pertinent discussions with the client regarding 
their requirements or the results of the analyses during the performance of the contract.  All 
work subcontracted by the laboratory must be approved by the client.  Any deviations from 
the contract must be disclosed to the client.  Once the work has begun, any amendments to 
the contract must be discussed with the client and so documented. 

• Monitoring the validity of the analyses performed and data generated in the laboratory.  This 
activity begins with reviewing and supporting all new business contracts, insuring data 
quality, analyzing internal and external non-conformances to identify root cause issues and 
implementing the resulting corrective and preventive actions, facilitating the data review 
process (training, development, and accountability at the bench), and providing technical 
and troubleshooting expertise on routine and unusual or complex problems.   

• Enhancing efficiency and improving quality through technical advances and improved LIMS 
utilization.  Capital forecasting and instrument life cycle planning for second generation 
methods and instruments as well as asset inventory management. 

• Compliance with ISO 17025 Standard. 
 
 

4.2.4 Operations Manager 
The Operations Manager reports to the Laboratory Director and oversees the daily operations of 
the analytical laboratory, maintaining a working environment that encourages open, constructive 
problem solving and continuous improvement.   
 
The Operations Manager is responsible for supervision of laboratory staff, setting goals and 
objectives for the laboratory, ensuring compliance with project/client requirements and ensuring 
on-time performance, supervises maintenance of equipment and scheduling of repairs.   
Responsibilities also include implementation of the quality system in the laboratory and ensuring 
timely compliance with audit and QA corrective actions.      
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In addition, the Operations Manager works with the Technical Director in evaluating technical 
equipment, assessing capital budget needs and determining the most efficient instrument 
utilization.  More specifically he: 

• Evaluates the level of internal/external non-conformances for all departments. 

• Continuously evaluates production capacity and improves capacity utilization. 

• Continuously evaluates turnaround time and addresses any problems that may hinder 
meeting the required and committed turnaround time from the various departments. 

• Develops and improves the training of all analysts in cooperation with the Technical Director 
and QA Manager and in compliance with regulatory requirements. 

• Works with the Preventive Maintenance Coordinator to ensure that scheduled instrument 
maintenance is completed. 

• Is responsible for efficient utilization of supplies. 

• Constantly monitors and modifies the processing of samples through the departments. 

• Fully supports the quality system and, if called upon in the absence of the QA Manager, 
serves as his substitute in the interim. 

 

4.2.5 Department Managers 
Department Managers report to the Operations Manager.  The Department Managers serve as 
the technical experts on assigned projects, provide technical liaison, assist in resolving any 
technical issues within the area of their expertise; and implement established policies and 
procedures to assist the Operations Manager in achieving section goals. Each one is 
responsible to: 

• Ensure that analysts in their department adhere to applicable SOPs and the QA Manual.  
They perform frequent SOP and QA Manual review to determine if analysts are in 
compliance and if new, modified, and optimized measures are feasible and should be added 
to these documents. 

• With regard to analysts, participates in the selection, training, and development of 
performance objectives and standards of performance, appraisal (measurement of 
objectives), scheduling, counseling, discipline, and motivation of analysts and documents 
these activities in accordance with systems developed by the QA and Human Resources 
Departments.  They evaluate staffing sufficiency and overtime needs. Training consists of 
familiarization with SOP, QC, Safety, and computer systems. 

• Encourage the development of analysts to become cross-trained in various methods and/or 
operate multiple instruments efficiently while performing maintenance and documentation, 
self-supervise, and function as a department team. 

• Provide guidance to analysts in resolving problems encountered daily during sample 
prep/analysis in conjunction with the Technical Director, Operations Manager, and/or QA 
Manager.  Each is responsible for 100% of the data review and documentation, non-
conformance and CPAR issues, the timely and accurate completion of performance 
evaluation samples and MDLs, for his department. 
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• Ensure all logbooks are maintained, current, and properly labeled or archived. 

• Report all non-conformance conditions to the QA Manager, Technical Director, Operations 
Manager, and/or Laboratory Director. 

• Ensure that preventive maintenance is performed on instrumentation as detailed in the QA 
Manual or SOPs.  He is responsible for developing and implementing a system for 
preventive maintenance, troubleshooting, and repairing or arranging for repair of 
instruments.   

• Maintain adequate and valid inventory of reagents, standards, spare parts, and other 
relevant resources required to perform daily analysis.   

• Achieve optimum turnaround time on analyses and compliance with holding times. 

• Conduct efficiency and cost control evaluations on an ongoing basis to determine 
optimization of labor, supplies, overtime, first-run yield, capacity (designed vs. 
demonstrated), second- and third-generation production techniques/instruments, and long-
term needs for budgetary planning. 

• Develop, implement, and enhance calibration programs. 

• Provide written responses to external and internal audit issues. 
 

4.2.6 Environmental Health & Safety / Hazardous Waste Coordinator 
The Health and Safety Coordinator is responsible for the safety and well-being of all employees 
while at the laboratory.  This includes, but is not limited to, administering the Corporate Safety 
Manual that complies with federal regulations, MSDS training and review, conducting laboratory 
safety orientation and tours for all new employees, providing instructions on safety equipment, 
cleaning up laboratory spills, and instructing personnel of laboratory procedures for emergency 
situations.  The Health and Safety Coordinator is on-call 24-hours a day, 7-days a week for all 
laboratory situations. 
 
The Health and Safety Coordinator responsibilities additionally include waste management of 
laboratory generated hazardous waste in accordance with appropriate regulations.  This includes 
maintenance of required documentation, such as waste manifests, segregation of waste in 
accordance with requirements, and training of personnel in proper segregation of waste and 
preparation of Safety related SOPs.  The EHSC maintains overall EH&S program oversight, but 
may delegate specific day-to-day activities as necessary. 

• Staying current with the hazardous waste regulations. 

• Continuing training on hazardous waste issues. 

• Reviewing and updating annually the Hazardous Waste Contingency Plan in the 
Environmental Health & Safety Manual. 

• Auditing the staff with regard to compliance with the Hazardous Waste Contingency Plan. 

• Contacting the hazardous waste subcontractors for review of procedures and opportunities 
for minimization of waste. 

• Conduct ongoing, necessary safety training and conduct new employee safety orientation. 
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• Assist in developing and maintaining the Chemical Hygiene/Safety Manual. 

• Administer dispersal of all Material Safety Data Sheet (MSDS) information. 

• Perform regular chemical hygiene and housekeeping instruction.  

• Give instruction on proper labeling and practice. 

• Serve as chairman of the laboratory safety committee. 

• Provide and train personnel on protective equipment. 

• Oversee the inspection and maintenance of general safety equipment – fire extinguishers, 
safety showers, eyewash fountains, etc. and ensure prompt repairs as needed. 

• Supervise and schedule fire drills and emergency evacuation drills. 

• Determine what initial and subsequent exposure monitoring, if necessary to determine 
potential employee exposure to chemicals used in the laboratory. 

• When determined necessary, conduct exposure monitoring assessments. 

• Determine when a complaint of possible over-exposure is “reasonable” and should be 
referred for medical consultation. 

• Assist in the internal and external coordination of the medical consultation/monitoring 
program conducted by TestAmerica’s medical consultants. 

 

4.2.7 Laboratory Analysts  
Laboratory analysts are responsible for conducting analysis and performing all tasks assigned 
to them by the group leader or supervisor.  The responsibilities of the analysts are listed below: 

• Perform analyses by adhering to analytical and quality control protocols prescribed by 
current SOPs, this QA Manual, and project-specific plans honestly, accurately, timely, 
safely, and in the most cost-effective manner. 

• Document standard and sample preparation, instrument calibration and maintenance, data 
calculations, sample matrix effects, and any observed non-conformance on worklists, 
benchsheets, lab notebooks and/or the Non-Conformance Database. 

• Report all non-conformance situations, instrument problems, matrix problems and QC 
failures, which might affect the reliability of the data, to their supervisor, the Technical 
Director, and/or the QA Manager or member of QA staff. 

• Perform 100% review of the data generated prior to entering and submitting for secondary 
level review. 

• Suggest method improvements to their supervisor, the Technical Director, and the QA 
Manager.  These improvements, if approved, will be incorporated.  Ideas for the optimum 
performance of their assigned area, for example, through the proper cleaning and 
maintenance of the assigned instruments and equipment, are encouraged. 

• Work cohesively as a team in their department to achieve the goals of accurate results, 
optimum turnaround time, cost effectiveness, cleanliness, complete documentation, and 
personal knowledge of environmental analysis. 
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4.3 DEPUTIES 
The following table defines who assumes the responsibilities of key personnel in their absence: 
 

Key Personnel Deputy Comment 

Laboratory Director 
 

Operations Manager (1) 
Technical Director (2) 

 

QA Manager 
 

QA Specialist (1) 
Operations Manager (2) 

 

Technical Director Laboratory Director (1) 
Operations Manager (2) 

 

Operations Manager Department Manager (1) 
Department Manager (2) 

Selected based on availability  

Customer Service Manager Project Mng’t Manager (1) 
Laboratory Director (2) 

 

Project Management Manager Customer Srv. Manager (1) 
Project Manager (2) 

(2) Selected based on availability 

Project Manager Project Manager (1) 
Project Management Asst. (2) 

(1) 2° team PM 
(2) Team PMA 

Organic Department Manager Analyst (1) 
Analyst (2) 

Selected based on department, 
experience and availability 

Inorganic Department 
Manager 

Analyst (1) 
Analyst (2) 

Selected based on department, 
experience and availability 

Data Validation / Data 
Packaging Manager 

Data Validation Specialist  
Data Packaging Specialist 

Selected based on department 
and availability 

EHS Coordinator 
 

Safety Officer (1) 
Sample Mng’t Manager (2) 

 

Sample Management 
Manager 

Sample Custodian (1) 
EHS Coordinator (2) 

 

Bottle Preparation / Shipping 
Manager 

Bottle Prep Technician (1) 
Sample Mng’t Manager (2) 
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Figure 4-1. 
Corporate and Laboratory Organization Charts   
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                       SECTION 5 
 

QUALITY SYSTEM 
(NELAC 5.4.2) 

 
5.1 QUALITY POLICY STATEMENT 
 
It is TestAmerica’s Policy to:  
 

• Provide data of known quality to its clients by adhering to approved methodologies, 
regulatory requirements and the QA/QC protocols.  

 
• Effectively manage all aspects of the laboratory and business operations by the highest 

ethical standards.   
 

• Continually improve systems and provide support to quality improvement efforts in 
laboratory, administrative and managerial activities. TestAmerica recognizes that the 
implementation of a quality assurance program requires management’s commitment and 
support as well as the involvement of the entire staff. 

 
• Provide clients with the highest level of professionalism and the best service practices in 

the industry.   
 
 
Every staff member at the laboratory plays an integral part in quality assurance and is held 
responsible and accountable for the quality of their work. It is, therefore, required that all 
laboratory personnel are trained and agree to comply with applicable procedures and 
requirements established by this document. 
 

5.2 ETHICS AND DATA INTEGRITY 

TestAmerica is committed to ensuring the integrity of its data and meeting the quality needs of 
its clients.  The 7 elements of TestAmerica’s Ethics and Data Integrity Program include: 

• An Ethics Policy (Corporate Policy No. CA-L-P-001) and Employee Ethics Statements. 

• Ethics and Compliance Officers (ECOs). 

• A training program. 

• Self-governance through disciplinary action for violations. 

• A confidential mechanism for anonymously reporting alleged misconduct and a means for 
conducting internal investigations of all alleged misconduct. (Corporate SOP No. CA-L-S-
001) 

• Procedures and guidance for recalling data if necessary (Corporate SOP No. CA-L-S-001). 

• Effective external and internal monitoring system that includes procedures for internal audits 
(Section 16). 
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• Produce results, which are accurate and include QA/QC information that meets client pre-
defined Data Quality Objectives (DQOs). 

• Present services in a confidential, honest and forthright manner. 

• Provide employees with guidelines and an understanding of the Ethical and Quality 
Standards of our industry.  

• Operate our facilities in a manner that protects the environment and the health and safety of 
employees and the public.  

• Obey all pertinent federal, state and local laws and regulations and encourage other 
members of our industry to do the same.  

• Educate clients as to the extent and kinds of services available. 

• Assert competency only for work for which adequate personnel and equipment are available 
and for which adequate preparation has been made.  

• Promote the status of environmental laboratories, their employees, and the value of services 
rendered by them. 

 

5.3 QUALITY SYSTEM DOCUMENTATION 

The laboratory’s Quality System is communicated through a variety of documents: 

• Quality Assurance Manual – Each laboratory has a lab specific quality assurance manual.  

• Corporate SOPs and Policies - Corporate SOPs and Policies are developed for use by all 
relevant laboratories. They are incorporated into the laboratories normal SOP distribution, 
training and tracking system. Corporate SOPs may be general or technical. 

• Work Instructions - A subset of procedural steps, tasks or forms associated with an 
operation of a management system (e.g., checklists, preformatted bench sheets, forms). 

• Laboratory SOPs – General and Technical 

• Corporate Quality Policy Memorandums  

• Laboratory QA/QC Policy Memorandums  
 
5.3.1 Order of Precedence 
In the event of a conflict or discrepancy between policies, the order of precedence is as follows: 

• Corporate Quality Policy Memorandum 

• Corporate Quality Management Plan (CQMP) 

• Corporate SOPs and Policies  

• Laboratory QA/QC Policy Memorandum  

• Laboratory Quality Assurance Manual (QAM) 

• Laboratory SOPs and Policies 
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• Other (Work Instructions (WI), memos, flow charts, etc.) 

 
Note:  The laboratory’s has the responsibility and authority to operate in compliance with 
regulatory requirements of the jurisdiction in which the work is performed.  Where the CQMP 
conflicts with those regulatory requirements, the regulatory requirements of the jurisdiction shall 
hold primacy. The laboratory’s QAM shall take precedence over the CQMP in those cases. 

 

5.4 QA/QC OBJECTIVES FOR THE MEASUREMENT OF DATA 

Quality Assurance (QA) and Quality Control (QC) are activities undertaken to achieve the goal 
of producing data that accurately characterize the sites or materials that have been sampled.  
Quality Assurance is generally understood to be more comprehensive than Quality Control.  
Quality Assurance can be defined as the integrated system of activities that ensures that a 
product or service meets defined standards. 
 
Quality Control is generally understood to be limited to the analyses of samples and to be 
synonymous with the term “analytical quality control”.  QC refers to the routine application of 
statistically based procedures to evaluate and control the accuracy of results from analytical 
measurements.  The QC program includes procedures for estimating and controlling precision 
and bias and for determining reporting limits. 
 
Request for Proposals (RFPs) and Quality Assurance Project Plans (QAPP) provide a 
mechanism for the client and the laboratory to discuss the data quality objectives in order to 
ensure that analytical services closely correspond to client needs.  The client is responsible for 
developing the QAPP.  In order to ensure the ability of the laboratory to meet the Data Quality 
Objectives (DQOs) specified in the QAPP, clients are advised to allow time for the laboratory to 
review the QAPP before being finalized.  Additionally, the laboratory will provide support to the 
client for developing the sections of the QAPP that concern laboratory activities. 
 
Historically, laboratories have described their QC objectives in terms of precision, accuracy, 
representativeness, comparability, completeness, selectivity and sensitivity (PARCCSS). 
 

5.4.1 Precision 
The laboratory objective for precision is to meet the performance for precision demonstrated for 
the methods on similar samples and to meet data quality objectives of the EPA and/or other 
regulatory programs.  Precision is defined as the degree of reproducibility of measurements 
under a given set of analytical conditions (exclusive of field sampling variability).  Precision is 
documented on the basis of replicate analysis, usually duplicate or matrix spike (MS) duplicate 
samples.   

 
5.4.2 Accuracy 
The laboratory objective for accuracy is to meet the performance for accuracy demonstrated for 
the methods on similar samples and to meet data quality objectives of the EPA and/or other 
regulatory programs. Accuracy is defined as the degree of bias in a measurement system.  
Accuracy may be documented through the use of laboratory control samples (LCS) and/or MS. 



Document No. BF-QAM
Section Revision No.:  2

Section Effective Date: 02/01/2011
Page 5-4 of 5-6

 

Company Confidential & Proprietary 

A statement of accuracy is expressed as an interval of acceptance recovery about the mean 
recovery.   

5.4.3 Representativeness 
The laboratory objective for representativeness is to provide data which is representative of the 
sampled medium. Representativeness is defined as the degree to which data represent a 
characteristic of a population or set of samples and is a measurement of both analytical and 
field sampling precision. The representativeness of the analytical data is a function of the 
procedures used in procuring and processing the samples.  The representativeness can be 
documented by the relative percent difference between separately procured, but otherwise 
identical samples or sample aliquots. 

 
The representativeness of the data from the sampling sites depends on both the sampling 
procedures and the analytical procedures.  The laboratory may provide guidance to the client 
regarding proper sampling and handling methods in order to assure the integrity of the samples. 

 
5.4.4 Comparability 
The comparability objective is to provide analytical data for which the accuracy, precision, 
representativeness and reporting limit statistics are similar to these quality indicators generated 
by other laboratories for similar samples, and data generated by the laboratory over time. 

 
The comparability objective is documented by inter-laboratory studies carried out by regulatory 
agencies or carried out for specific projects or contracts, by comparison of periodically 
generated statements of accuracy, precision and reporting limits with those of other 
laboratories. 
 
5.4.5 Completeness 
The completeness objective for data is 90% (or as specified by a particular project), expressed 
as the ratio of the valid data to the total data over the course of the project.  Data will be 
considered valid if they are adequate for their intended use.  Data usability will be defined in a 
QAPP, project scope or regulatory requirement. Data validation is the process for reviewing 
data to determine its usability and completeness. If the completeness objective is not met, 
actions will be taken internally and with the data user to improve performance.  This may take 
the form of an audit to evaluate the methodology and procedures as possible sources for the 
difficulty or may result in a recommendation to use a different method. 
 

5.4.6 Selectivity 
Selectivity is defined as: The capability of a test method or instrument to respond to a target 
substance or constituent in the presence of non-target substances. Target analytes are separated 
from non-target constituents and subsequently identified/detected through one or more of the 
following, depending on the analytical method:  extractions (separation), digestions (separation), 
interelement corrections (separation), use of matrix modifiers (separation), specific retention 
times (separation and identification), confirmations with different columns or detectors 
(separation and identification), specific wavelengths (identification), specific mass spectra 
(identification), specific electrodes (separation and identification), etc..  
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5.4.7          Sensitivity 
Sensitivity refers to the amount of analyte necessary to produce a detector response that can be 
reliably detected (Method Detection Limit) or quantified (Reporting Limit).  
 

5.5 CRITERIA FOR QUALITY INDICATORS 
The laboratory maintains Quality Control Limit Data in their LIMS system. A summary report is 
generated from LIMS to check the precision and accuracy acceptability limits for performed 
analyses on request.  The summary report is generated and is managed by the laboratory’s QA 
department. Some acceptability limits are derived from US EPA methods when they are 
required.  Where US EPA method limits are not required, the laboratory has developed limits 
from evaluation of data from similar matrices. Criteria for development of control limits is 
contained in Section 24.  

 

5.6 STATISTICAL QUALITY CONTROL 
Statistically-derived precision and accuracy limits are required by selected methods (such as 
SW-846) and programs [such as the Ohio Voluntary Action Plan (VAP)].  The laboratory 
routinely utilizes statistically-derived limits to evaluate method performance and determine when 
corrective action is appropriate. The procedure for determining the statistical limits may be 
found in SOP BF-QA-002, Quality Control Limits.  The analysts are instructed to use the current 
limits in the laboratory (dated and approved the QA Manager) and entered into the Laboratory 
Information Management System (LIMS).  The Quality Assurance department maintains an 
archive of all limits used within the laboratory through date sensitive tables within the LIMs 
System. If a method defines the QC limits, the method limits are used.   
 
If a method requires the generation of historical limits, the lab develops such limits from recent 
data in the QC database of the LIMS following the guidelines described in Section 24. All 
calculations and limits are documented and dated when approved and effective.  On occasion, a 
client requests contract-specified limits for a specific project. 
 
Surrogate recoveries are determined for a specific time period as defined above. The resulting 
ranges are entered in LIMS.   
 
Current QC limits are entered and maintained in the LIMS analyte database.  As sample results 
and the related QC are entered into LIMS, the sample QC values are compared with the limits in 
LIMS to determine if they are within the acceptable range. The analyst then evaluates if the 
sample needs to be rerun or re-extracted/rerun or if a comment should be added to the report 
explaining the reason for the QC outlier.  
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5.6.1 QC Charts 
The QA Manager periodically evaluates these to determine if adjustments need to be made or 
for corrective actions to methods (SOP No. BF-QA-002).  All findings are documented and kept 
on file. 
 
 
 

5.7 QUALITY SYSTEM METRICS 
In addition to the QC parameters discussed above, the entire Quality System is evaluated on a 
monthly basis through the use of specific metrics (refer to Section 16). These metrics are used 
to drive continuous improvement in the laboratory’s Quality System.  
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SECTION 6 
 

DOCUMENT CONTROL 
(NELAC 5.4.3) 

 
6.1 OVERVIEW 
The QA Department is responsible for the control of documents used in the laboratory to ensure 
that approved, up-to-date documents are in circulation and out-of-date (obsolete) documents 
are archived or destroyed. The following documents, at a minimum, must be controlled: 

 
• Laboratory Quality Assurance Manual 
• Laboratory Standard Operating Procedures (SOP) 
• Laboratory Policies 
• Work Instructions and Forms 
• Corporate Policies and Procedures distributed outside the intranet  

 
Corporate Quality posts Corporate Manuals, SOPs, Policies, Work Instructions, White Papers 
and Training Materials on the company intranet site. These Corporate documents are only 
considered controlled when they are read on the intranet site. Printed copies are considered 
uncontrolled unless the laboratory physically distributes them as controlled documents.  A 
detailed description of the procedure for issuing, authorizing, controlling, distributing, and 
archiving corporate documents is found in Corporate SOP No. CW-Q-S-001, Corporate 
Document Control and Archiving. The laboratory’s internal document control procedure is 
defined in SOP No. BF-QA-003. 
 
The laboratory QA Department also maintains access to various references and document 
sources integral to the operation of the laboratory. This includes reference methods and 
regulations. Instrument manuals (hard or electronic copies) are also maintained by the 
laboratory.  
 
The laboratory maintains control of records for raw analytical data and supporting records such as 
audit reports and responses, logbooks, standard logs, training files, MDL studies, Proficiency 
Testing (PT) studies, certifications and related correspondence, and corrective action notices. 
Raw analytical data consists of bound logbooks, instrument printouts, any other notes, magnetic 
media, electronic data and final reports.  
 
 

6.2 DOCUMENT APPROVAL AND ISSUE 
The pertinent elements of a document control system for each document include a unique 
document title and number, the number of pages of the item, the effective date, revision number 
and the laboratory’s name.  The Quality personnel are responsible for the maintenance of the 
system. 
 
Controlled documents are authorized by the QA Department and other management.  In order 
to develop a new document, a Department Manager submits an electronic draft to the QA 
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Department for suggestions and approval before use.  Upon approval, QA personnel add the 
identifying version information to the document and retain the official document on file.  The 
official document is provided to all applicable operational units. Controlled documents are 
identified as such and records of their distribution are kept by the QA Department. Document 
control may be achieved by either electronic or hardcopy distribution. 
 
The QA Department maintains a list of the official versions of controlled documents.  
 
Quality System Policies and Procedures will be reviewed at a minimum of every two years for 
the majority of procedures and every 1 year for Drinking Water programs. Changes to 
documents occur when a procedural change warrants. 
 

6.3 PROCEDURES FOR DOCUMENT CONTROL POLICY 
 
For changes to the QA Manual, refer to SOP No. BF-QA-003, “Writing, Reviewing and Revising 
Controlled Documents”.  Uncontrolled copies must not be used within the laboratory.  Previous 
revisions and back-up data are stored by the QA department.  A controlled electronic copy of 
the current version is maintained on the laboratory IntraNet site and is available to all personnel. 
 
For changes to SOPs, refer to SOP No. BF-QA-003, “Writing, Reviewing and Revising 
Controlled Documents”. 
 
Forms, worksheets, work instructions and information are organized by department in the QA 
office.  Electronic versions are kept in a controlled access electronic folder in the QA 
department.  As revisions are required, a new version number and revision date is assigned and 
the document placed on the laboratory IntraNet (BufNet) for use. 
 

6.4 OBSOLETE DOCUMENTS 
All invalid or obsolete documents are removed, or otherwise prevented from unintended use. 
The laboratory has specific procedures as described above to accomplish this. In general, 
obsolete documents are collected from employees according to distribution lists and are marked 
obsolete on the cover or destroyed. At least one copy of the obsolete document is archived 
according to SOP No. BF-GP-015.  
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SECTION 7 
 

SERVICE TO THE CLIENT 
 
7.1 OVERVIEW 
The laboratory has established procedures for the review of work requests and contracts, oral or 
written.  The procedures include evaluation of the laboratory’s capability and resources to meet 
the contract’s requirements within the requested time period. All requirements, including the 
methods to be used, must be adequately defined, documented and understood.  For many 
environmental sampling and analysis programs, testing design is site or program specific and 
does not necessarily “fit” into a standard laboratory service or product.  It is the laboratory’s 
intent to provide both standard and customized environmental laboratory services to our clients.     
 
A thorough review of technical and QC requirements contained in contracts is performed to 
ensure project success.  The appropriateness of requested methods, and the lab’s capability to 
perform them must be established.  Projects, proposals and contracts are reviewed for 
adequately defined requirements and the laboratory’s capability to meet those requirements. 
Alternate test methods that are capable of meeting the clients’ requirements may be proposed 
by the lab.  A review of the lab’s capability to analyze non-routine analytes is also part of this 
review process. 
 
All projects, proposals and contracts are reviewed for the client’s requirements in terms of 
compound lists, test methodology requested, sensitivity (detection and reporting levels), 
accuracy, and precision requirements (% Recovery and RPD).  The reviewer ensures that the 
laboratory’s test methods are suitable to achieve these regulatory and client requirements and 
that the laboratory holds the appropriate certifications and approvals to perform the work. The 
laboratory and any potential subcontract laboratories must be certified, as required, for all 
proposed tests.   
 
The laboratory must determine if it has the necessary physical, personnel and information 
resources to meet the contract, and if the personnel have the expertise needed to perform the 
testing requested. Each proposal is checked for its impact on the capacity of the laboratory’s 
equipment and personnel. As part of the review, the proposed turnaround time will be checked 
for feasibility. 
 
Electronic or hard copy deliverable requirements are evaluated against the laboratory’s capacity 
for production of the documentation. 
 
If the laboratory cannot provide all services but intends to subcontract such services, whether to 
another TestAmerica facility or to an outside firm, this will be documented and discussed with 
the client prior to contract approval.  (Refer to Section 8 for Subcontracting Procedures.) 
 
The laboratory informs the client of the results of the review if it indicates any potential conflict, 
deficiency, lack of accreditation, or inability of the lab to complete the work satisfactorily. Any 
discrepancy between the client’s requirements and the laboratory’s capability to meet those 
requirements is resolved in writing before acceptance of the contract. It is necessary that the 
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contract be acceptable to both the laboratory and the client.  Amendments initiated by the client 
and/or TestAmerica, are documented in writing.  
All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and 
documented communications become part of the project record.   
 
The same contract review process used for the initial review is repeated when there are 
amendments to the original contract by the client and the participating personnel are informed of 
the changes. 
 

7.2 REVIEW SEQUENCE AND KEY PERSONNEL 

Appropriate personnel will review the work request at each stage of evaluation. 
  
For routine projects and other simple tasks, a review by the Project Manager (PM) is considered 
adequate. The PM confirms that the laboratory has any required certifications, that it can meet 
the clients’ data quality and reporting requirements and that the lab has the capacity to meet the 
clients turn around needs.  It is recommended that, where there is a sales person assigned to 
the account, an attempt should be made to contact that sales person to inform them of the 
incoming samples.   
 
For new, complex or large projects, the proposed contract is given to the National Account 
Director, who will decide which lab will receive the work based on the scope of work and other 
requirements, including certification, testing methodology, and available capacity to perform the 
work.  The contract review process is outlined in TestAmerica’s Corporate SOP No. CA-L-P-
002, Contract Compliance Policy.   
 
This review encompasses all facets of the operation.  The scope of work is distributed to the 
appropriate personnel, as needed based on scope of contract, to evaluate all of the 
requirements shown above (not necessarily in the order below):  
• Legal & Contracts Director  
• General Manager 
• Customer Service Manager  
• Operations Manager 
• Laboratory and/or Corporate Technical Directors 
• Corporate Information Technology Managers/Directors 
• Regional and/or National Account representatives  
• Laboratory and/or Corporate Quality  
• Laboratory and/or Corporate Environmental Health and Safety Managers/Directors 
• The Laboratory Director reviews the formal laboratory quote and makes final acceptance for 

their facility. 

 
The National Account Director, Legal Contracts Director, or local account representative then 
submits the final proposal to the client.  
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In the event that one of the above personnel is not available to review the contract, his or her 
back-up will fulfill the review requirements.  
 
The Legal & Contracts Director maintains copies of all signed contracts.  The Customer Service 
Manager at the TestAmerica Buffalo facility also maintains copies of these documents.  
 

7.3 DOCUMENTATION 

Appropriate records are maintained for every contract or work request.  All stages of the 
contract review process are documented and include records of any significant changes.  
 
The contract will be distributed to and maintained by the appropriate sales/marketing personnel 
and the Regional Account Manager. A copy of the contract and formal quote will be filed with 
the laboratory PM and the Customer Service Manager. 
 
Records are maintained of pertinent discussions with a client relating to the client’s 
requirements or the results of the work during the period of execution of the contract. The PM 
keeps a phone log of conversations with the client.  
 

7.3.1 Project-Specific Quality Planning 
 
Communication of contract specific technical and QC criteria is an essential activity in ensuring 
the success of site specific testing programs.    To achieve this goal, the laboratory assigns a 
PM to each client. The PM is the first point of contact for the client.  It is the PM’s responsibility 
to ensure that project specific technical and QC requirements are effectively evaluated and 
communicated to the laboratory personnel before and during the project. QA department 
involvement may be needed to assist in the evaluation of custom QC requirements. Specific 
information related to project planning may be found in SOP BF-PM-001, Project Information 
Requirements. 
 
PM’s are the primary client contact and they ensure resources are available to meet project 
requirements. Although PM’s do not have direct reports or staff in production, they coordinate 
opportunities and work with laboratory management staff to ensure available resources are 
sufficient to perform work for the client’s project.  Project management is positioned between the 
client and laboratory resources. 
 
Prior to work on a new project, the dissemination of project information and/or project opening 
meetings may occur to discuss schedules and unique aspects of the project.  Items to be 
discussed may include the project technical profile, turnaround times, holding times, methods, 
analyte lists, reporting limits, deliverables, sample hazards, or other special requirements.  The PM 
introduces new projects to the laboratory staff through project kick-off meetings or to the 
management staff during production meetings.  These meetings provide direction to the laboratory 
staff in order to maximize production and client satisfaction, while maintaining quality.  In addition, 
project notes may be associated with each sample batch as a reminder upon sample receipt and 
analytical processing. 
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During the project, any change that may occur within an active project is agreed upon between the 
client/regulatory agency and the PM/laboratory.  These changes (e.g., use of a non-standard 
method or modification of a method) and approvals must be documented prior to implementation.  
Documentation pertains to any document, e.g., letter, e-mail, variance, contract addendum, which 
has been signed by both parties. 
 
Such changes are also communicated to the laboratory during production meetings.  Such 
changes are updated to the project notes and are introduced to the managers at these meetings. 
The laboratory staff is then introduced to the modified requirements via the PM or the individual 
laboratory Department Manager.   
 
The laboratory strongly encourages client visits to the laboratory and for formal/informal 
information sharing session with employees in order to effectively communicate ongoing client 
needs as well as project specific details for customized testing programs. 
 
 

7.4 SPECIAL SERVICES 
The laboratory cooperates with clients and their representatives to monitor the laboratory’s 
performance in relation to work performed for the client. It is the laboratory’s goal to meet all 
client requirements in addition to statutory and regulatory requirements. The laboratory has 
procedures to ensure confidentiality to clients (Section 15 and 25).  
 
Note: ISO 17025/NELAC 2003 states that a laboratory “shall afford clients or their 
representative’s cooperation to clarify the client’s request”. This topic is discussed in Section 7. 
 
The laboratory’s standard procedures for reporting data are described in Section 25. Special 
services are also available and provided upon request.  These services include: 
 
• Reasonable access for our clients or their representatives to the relevant areas of the 

laboratory for the witnessing of tests performed for the client.  

• Assist client-specified third party data validators as specified in the client’s contract.  

• Supplemental information pertaining to the analysis of their samples. Note:  An additional 
charge may apply for additional data/information that was not requested prior to the time of 
sample analysis or previously agreed upon.   

 
7.5 CLIENT COMMUNICATION 
Project managers are the primary communication link to the clients. They shall inform their 
clients of any delays in project completion as well as any non-conformances in either sample 
receipt or sample analysis. Project management will maintain ongoing client communication 
throughout the entire client project.  
 
Technical Directors are available to discuss any technical questions or concerns that the client 
may have.  
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7.6 REPORTING 
The laboratory works with our clients to produce any special communication reports required by 
the contract.  
 
 

7.7 CLIENT SURVEYS  

The laboratory assesses both positive and negative client feedback. The results are used to 
improve overall laboratory quality and client service. 
 
TestAmerica’s Sales and Marketing teams periodically develops lab and client specific surveys 
to assess client satisfaction.  
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SECTION 8 
 

SUBCONTRACTING OF TESTS 
(NELAC 5.4.5) 

 
8.1 OVERVIEW 

For the purpose of this quality manual, the phrase subcontract laboratory refers to a laboratory 
external to the TestAmerica laboratories. The phrase “work sharing” refers to internal transfers 
of samples between the TestAmerica laboratories. The term outsourcing refers to the act of 
subcontracting tests.  
 
When contracting with our clients, the laboratory makes commitments regarding the 
services to be performed and the data quality for the results to be generated. When the 
need arises to outsource testing for our clients because project scope, changes in laboratory 
capabilities, capacity or unforeseen circumstances, we must be assured that the 
subcontractors or work sharing laboratories understand the requirements and will meet the 
same commitments we have made to the client. Refer to TestAmerica’s Corporate SOP’s on 
Subcontracting Procedures (CA-L-S-002) and the Work Sharing Process SOP (CA-C-S-001).  
 
When outsourcing analytical services, the laboratory will assure, to the extent necessary, that 
the subcontract or work sharing laboratory maintains a program consistent with the 
requirements of this document, the requirements specified in NELAC/ISO 17025 and/or the 
client’s Quality Assurance Project Plan (QAPP). All QC guidelines specific to the client’s 
analytical program are transmitted to the subcontractor and agreed upon before sending the 
samples to the subcontract facility. Additionally, work requiring accreditation will be placed with 
an appropriately accredited laboratory.  The laboratory performing the subcontracted work will 
be identified in the final report, as will non-NELAC accredited work where required. 
 
Project Managers (PMs), Customer Service Managers (CSM), or Regional Account Executives 
(RAE) for the Export Lab are responsible for obtaining client approval prior to outsourcing any 
samples. The laboratory will advise the client of a subcontract or work sharing arrangement in 
writing and when possible approval from the client shall be retained in the project folder.        
 
Note: In addition to the client, some regulating agencies, such as the Department of Energy and 
the USDA, require notification prior to placing such work.  
 
Approval may be documented through reference in a quote / contract or e-mail correspondence.   

 
 

8.2 QUALIFYING AND MONITORING SUBCONTRACTORS 

Whenever a PM, Regional Account Executive (RAE) or Customer Service Manager (CSM] 
becomes aware of a client requirement or laboratory need where samples must be outsourced 
to another laboratory, the other laboratory(s) shall be selected based on the following:  

• The first priority is to attempt to place the work in a qualified TestAmerica laboratory;  

• Firms specified by the client for the task (Documentation that a subcontractor was 
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designated by the client must be maintained with the project file. This documentation can be  

• as simple as placing a copy of an e-mail from the client in the project folder); 

• Firms listed as pre-qualified and currently under a subcontract with TestAmerica. A listing of 
all approved subcontracting laboratories and supporting documentation is available on the 
TestAmerica intranet site.  Verify necessary accreditation, where applicable (e.g. on the 
subcontractors NELAC, A2LA accreditation or State certification. 

• Firms identified in accordance with the company’s Small Business Subcontracting program 
as small, women-owned, veteran-owned and/or minority-owned businesses; 

•  NELAC or A2LA accredited laboratories. 

• In addition, the firm must hold the appropriate certification to perform the work required. 
 
All TestAmerica laboratories are pre-qualified for work-sharing provided they hold the 
appropriate accreditations, can adhere to the project/program requirements, and the client 
approved sending samples to that laboratory. The client must provide acknowledgement that 
the samples can be sent to that facility (an e-mail is sufficient documentation or if 
acknowledgement is verbal, the date, time, and name of person providing acknowledgement 
must be documented). The originating laboratory is responsible for communicating all technical, 
quality, and deliverable requirements as well as other contract needs. (Corporate SOP No. CA-
C-S-001, Work Sharing Process. 
 
When the potential sub-contract laboratory has not been previously approved, then to begin the 
process, Account Executives or PMs may nominate a laboratory as a subcontractor based on 
need. The decision to nominate a laboratory must be approved by the Laboratory Director. The 
Laboratory Director requests that the QA Manager begin the process of approving the 
subcontract laboratory as outlined in Corporate SOP No. CA-L-S-002, Subcontracting 
Procedures.  The client must provide acknowledgement that the samples can be sent to that 
facility (an e-mail is sufficient documentation or if acknowledgement is verbal, the date, time, 
and name of person providing acknowledgement must be documented). 
 
 
8.2.1 Once the appropriate accreditation and legal information is received by the 
laboratory, it is evaluated for acceptability (where applicable) and forwarded to Corporate 
Contracts for formal contracting with the laboratory.  They will add the lab to the approved list on 
the intranet site along with the associate documentation and notify the finance group for JD 
Edwards.    
 
 
8.2.2 The client will assume responsibility for the quality of the data generated from the 
use of a subcontractor they have requested the lab to use.  The qualified subcontractors on the 
intranet site are known to meet minimal standards. TestAmerica does not certify laboratories. 
The subcontractor is on our approved list and can only be recommended to the extent that we 
would use them.  
 
8.2.3 The status and performance of qualified subcontractors will be monitored periodically 
by the Corporate Contracts and/or Quality Departments. Any problems identified will be brought 
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to the attention of TestAmerica’s Corporate Finance or Corporate Quality personnel.  

• Complaints shall be investigated. Documentation of the complaint, investigation and  

• corrective action will be maintained in the subcontractor’s file on the intranet site.  
Complaints are posted using the Vendor Performance Report (Form No. CW-F-WI-009). 

• Information shall be updated on the intranet when new information is received from the 
subcontracted laboratories. 

• Subcontractors in good standing will be retained on the intranet listing. The QA Manager will 
notify all TestAmerica laboratories and Corporate Quality and Corporate Contracts if any 
laboratory requires removal from the intranet site. This notification will be posted on the 
intranet site and e-mailed to all Lab Directors/Managers, QA Managers and Sales 
Personnel.  

 

8.3 OVERSIGHT AND REPORTING 

The PM must request that the selected subcontractor be presented with a subcontract, if one is 
not already executed between the laboratory and the subcontractor. The subcontract must 
include terms which flow down the requirements of our clients, either in the subcontract itself or 
through the mechanism of work orders relating to individual projects. A standard subcontract 
and the Lab Subcontractor Vendor Package (posted on the intranet) can be used to accomplish 
this, and the Legal & Contracts Director can tailor the document or assist with negotiations, if 
needed. The PM (or RAE or CSM, etc.) responsible for the project must advise and obtain client 
consent to the subcontract as appropriate, and provide the scope of work to ensure that the 
proper requirements are made a part of the subcontract and are made known to the 
subcontractor. 
 
Prior to sending samples to the subcontracted laboratory, the PM confirms their certification 
status to determine if it’s current and scope-inclusive.  The information is documented on a 
Subcontract Laboratory Certification Verification Form (Figure 8-1) and the form is retained in 
the project folder. For TestAmerica laboratories, certifications can be viewed on the company 
TotalAccess Database.  
 
The Sample Control department is responsible for ensuring compliance with QA requirements 
and applicable shipping regulations when shipping samples to a subcontracted laboratory.  
 
All subcontracted samples must be accompanied by a Chain of Custody (COC). A copy of the 
original COC sent by the client must be included with all samples subbed within TestAmerica. 
 
Through communication with the subcontracted laboratory, the PM monitors the status of the 
subcontracted analyses, facilities successful execution of the work, and ensures the timeliness 
and completeness of the analytical report. 
 
Non-NELAC accredited work must be identified in the subcontractor’s report as appropriate. If 
NELAC accreditation is not required, the report does not need to include this information.  
 
Reports submitted from subcontractor laboratories are not altered and are included in their 
original form in the final project report. This clearly identifies the data as being produced by a 
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subcontractor facility.  If subcontract laboratory data are incorporated into the laboratories EDD 
(i.e. imported), the report must explicitly indicate which lab produced the data for which methods 
and samples.  
   
 
Note: The results submitted by TestAmerica work sharing laboratory may be transferred 
electronically and the results reported by the TestAmerica work sharing lab are identified on the 
final report. The report must explicitly indicate which lab produced the data for which methods 
and samples. The final report must include a copy of the completed COC for all work sharing 
reports.  
 

8.4 CONTINGENCY PLANNING 

The Laboratory Director may waive the full qualification of a subcontractor process temporarily 
to meet emergency needs. In the event this provision is utilized, The QA Manager will be 
required to verify certifications. The comprehensive approval process must then be initiated 
within 30 calendar days of subcontracting. 
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Figure 8-1             Subcontracting Laboratory Approval Form (Initial / Renewal) 

SUBCONTRACTING LABORATORY APPROVAL 
Reference: Section 8 – Quality Assurance Manual 

 

Date:  _____________________ 
Laboratory: ___________________________________________________________________________ 
Address: ___________________________________________________________________________ 
  ___________________________________________________________________________ 
Contact and e-mail address: _______________________________________________________________ 
Phone: Direct  ________________________________      Fax  ______________________________ 
 

 

 

Requested Item3 Date Received Reviewed/ Accepted Date  

1. Copy of State Certification1    

2. Insurance Certificate    

3. USDA Soil Permit    

4. Description of Ethics Program3    

5. QA Manual3    

6. Most Recent (and relevant) 2 Sets of 
WP/WS Reports with Corrective Action 
Response1,3 

   

7. State Audit with Corrective Action 
Response (or NELAC or A2LA Audit)3 

   

8. Sample Report3    

9. SOQ or Summary list of Technical Staff and 
Qualifications 3 

   

10. SOPs for Methods to Be Loadshifted2,3    

11. For DoD Work: Statement that Lab quality 
system complies with QSM. 

   

12. For DoD Work: Approved by specific DoD 
Component laboratory approval process. 

   

 
1 - Required when emergency procedures are implemented. 
2 - Some labs may not  submit copies due to internal policies. In these cases, a copy of the first page and signature page of the 
SOP is acceptable. This requirement may also be fulfilled by supplying a table of SOPs with effective dates.  
3 – If the laboratory has NELAC accreditation, Item #s 4 through 10 are not required.  
 
On Site Audit Planned:  YES     NO        If yes, Date Completed: __________  By Whom: ______________ 
 
Comments: 

 

 
Lab Acceptable for Subcontracting Work:   YES     NO  Limitations:  _________________________ 
 
QA Manager (Signature): _____________________________________ Date: ________________ 
    Paula Benham 
□  Forwarded to Contract Coordinator, by: _______________________________  Date:________________ 
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SECTION 9 

 
PURCHASING SERVICES AND SUPPLIES 

(NELAC 5.4.6) 
  

9.1 OVERVIEW 
Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the 
quality of their products, their ability to meet the demand for their products on a continuous and 
short term basis, the overall quality of their services, their past history, and competitive pricing. 
This is achieved through evaluation of objective evidence of quality furnished by the supplier, 
which can include certificates of analysis, recommendations, and proof of historical compliance 
with similar programs for other clients. To ensure that quality critical consumables and 
equipment conform to specified requirements, which may affect quality, all purchases from 
specific vendors are approved by a member of the supervisory or management staff. 
 
Capital expenditures are made in accordance with TestAmerica’s Corporate Controlled 
Purchases Procedure, SOP No. CW-F-S-007 
 
Contracts will be signed in accordance with TestAmerica’s Corporate Authorization Matrix 
Policy, Policy No. CW-F-P-002. Request for Proposals (RFP’s) will be issued where more 
information is required from the potential vendors than just price. Process details are available 
in TestAmerica’s Corporate Procurement and Contracts Policy (Policy No. CW-F-P-004). RFP’s 
allow TestAmerica to determine if a vendor is capable of meeting requirements such as 
supplying all of the TestAmerica facilities, meeting required quality standards and adhering to 
necessary ethical and environmental standards. The RFP process also allows potential vendors 
to outline any additional capabilities they may offer.  
 
 

9.2 GLASSWARE 

Glassware used for volumetric measurements must be Class A or verified for accuracy 
according to laboratory procedure. Pyrex (or equivalent) glass should be used where possible.  
For safety purposes, thick-wall glassware should be used where available. 
 
9.3 REAGENTS, STANDARDS & SUPPLIES 

Purchasing guidelines for equipment and reagents must meet the requirements of the specific 
method and testing procedures for which they are being purchased. Solvents and acids are pre-
tested in accordance with TestAmerica’s Corporate SOP on Solvent & Acid Lot Testing & 
Approval, SOP No. CA-Q-S-001 and TestAmerica Buffalo SOP on Solvent Purity, SOP BF-OP-
013. 
 
9.3.1 Purchasing 
 
Chemical reagents, solvents, glassware and general supplies are ordered as needed to 
maintain sufficient quantities on hand. Materials used in the analytical process must be of a 
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known quality.  The wide variety of materials and reagents available makes it advisable to 
specify recommendations for the name, brand, and grade of materials to be used in any 
determination. This information is contained in the method SOP.  Purchase requisitions are 
placed into the J.D. Edwards system by designated departmental personnel.  The listing of 
items available in the J.D. Edwards system has been approved for use by the corporate 
purchasing staff.  Each purchase requisition receives final approval by the laboratory Operations 
Manager or purchasing coordinator before the order is submitted.   
 
The analyst may also check the item out of the on-site consignment system that contains items 
approved for laboratory use. 
 
 
9.3.2 Receiving 
 
It is the responsibility of the purchasing coordinator to receive the shipment.  It is the 
responsibility of the department that ordered the materials to date the material when received.  
Once the ordered reagents or materials are received, the department that submitted the order 
compares the information on the label or packaging to the original order to ensure that the 
purchase meets quality level specified.  Material Safety Data Sheets (MSDSs) are available 
online through the Company’s intranet website.  Anyone may review these for relevant 
information on the safe handling and emergency precautions of on-site chemicals. 
 
9.3.3 Specifications 
 
All methods in use in the laboratory specify the grade of reagent that must be used in the 
procedure.  If the quality of the reagent is not specified, it may be assumed that it is not 
significant in that procedure and, therefore, any grade reagent may be used.  It is the 
responsibility of the analyst to check the procedure carefully for the suitability of grade of 
reagent. 
 
Chemicals must not be used past the manufacturer’s expiration date and must not be used past 
the expiration time noted in a method SOP. If expiration dates are not provided, the laboratory 
may contact the manufacturer to determine an expiration date. 
 
The laboratory assumes a five year expiration date on inorganic dry chemicals unless noted 
otherwise by the manufacturer or by the reference source method. Chemicals should not be 
used past the manufacturer’s or SOP expiration date unless ‘verified’ (refer to item 3 listed 
below).  
  
• An expiration date can not be extended if the dry chemical is discolored or appears 

otherwise physically degraded, the dry chemical must be discarded.  
 

• Expiration dates can be extended if the dry chemical is found to be satisfactory based on 
acceptable performance of quality control samples (Continuing Calibration Verification 
(CCV), Blanks, Laboratory Control Sample (LCS), etc.).  

 
• If the dry chemical is used for the preparation of standards, the expiration dates can be 

extended 6 months if the dry chemical is compared to an unexpired independent source in 
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performing the method and the performance of the dry chemical is found to be satisfactory. 
The comparison must show that the dry chemical meets CCV limits. The comparison studies 
are maintained along with the calibration raw data for which the reagent was used. 

 
Wherever possible, standards must be traceable to national or international standards of 
measurement or to national or international reference materials. Records to that effect are 
available to the user. 
 
Compressed gases in use are checked for pressure and secure positioning daily.  The minimum 
total pressure must be 200 psig or the tank must be replaced. The quality of the gases must 
meet method or manufacturer specification or be of a grade that does not cause any analytical 
interference.  
 
Water used in the preparation of standards or reagents must have a specific conductivity of less 
than 1- mmho/cm (or specific resistivity of greater than 1.0 megaohm-cm) at 25oC.  The specific 
conductivity is checked and recorded daily.  If the water’s specific conductivity is greater than 
the specified limit, the Facility Manager and appropriate Department Managers/Supervisors 
must be notified immediately in order to notify all departments, decide on cessation (based on 
intended use) of activities, and make arrangements for correction.   
 
The laboratory may purchase reagent grade (or other similar quality) water for use in the 
laboratory. This water must be certified “clean” by the supplier for all target analytes or 
otherwise verified by the laboratory prior to use. This verification is documented.   
 
Standard lots are verified before first time use if the laboratory switches manufacturers or has 
historically had a problem with the type of standard.  
 
Purchased VOA vials must be certified clean and the certificates must be maintained. If 
uncertified VOA vials are purchased, all lots must be verified clean prior to use. This verification 
must be maintained.  
 
Records of manufacturer’s certification and traceability statements are maintained in the LIMS 
system, files or binders in each laboratory section.  These records include date of receipt, lot 
number (when applicable), and expiration date (when applicable).  Incorporation of the item into 
the record indicates that the analyst has compared the new certificate with the previous one for 
the same purpose and that no difference is noted, unless approved and so documented by the 
Technical Director or QA Manager. 
 
9.3.4 Storage 
 
Reagent and chemical storage is important from the aspects of both integrity and safety.  Light-
sensitive reagents may be stored in brown-glass containers.  Storage conditions are per the 
Corporate Environmental Health & Safety Manual (Corp. DOC No. CW-E-M-001) and method 
SOPs or manufacturer instructions. 
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9.4 PURCHASE OF EQUIPMENT/INSTRUMENTS/SOFTWARE 
When a new piece of equipment is needed, either for additional capacity or for replacing 
inoperable equipment, the analyst or supervisor makes a supply request to the Technical 
Director and/or the Laboratory Director.  If they agree with the request the procedures outlined 
in TestAmerica’s Corporate Policy No. CA-T-P-001, Qualified Products List, are followed. A 
decision is made as to which piece of equipment can best satisfy the requirements.  The 
appropriate written requests are completed and purchasing places the order.  
 
Upon receipt of a new or used piece of equipment, an identification name is assigned and 
added to the equipment list. IT must also be notified so that they can synchronize the instrument 
for back-ups. Its capability is assessed to determine if it is adequate or not for the specific 
application. For instruments, a calibration curve is generated, followed by MDLs, Demonstration 
of Capabilities (DOCs), and other relevant criteria (refer to Section 19).  For software, its 
operation must be deemed reliable and evidence of instrument verification must be retained by 
the IT Department or QA Department. Software certificates supplied by the vendors are filed 
with the LIMS Administrator.  The manufacturer’s operation manual is retained at the bench.  
 
9.5 SERVICES 
Service to analytical instruments (except analytical balances) is performed on an as needed 
basis. Routine preventative maintenance is discussed in Section 20. The need for service is 
determined by analysts and/or Department Managers.  The service providers that perform the 
services are approved by the Department Managers, Operations Manager and/or Technical 
Director. 

 

9.6 SUPPLIERS 

TestAmerica selects vendors through a competitive proposal / bid process, strategic business 
alliances or negotiated vendor partnerships (contracts). This process is defined in the Corporate 
Finance documents on Vendor Selection (SOP No. CW-F-S-018) and Procurements & 
Contracts Policy (Policy No. CW-F-P-004). The level of control used in the selection process is 
dependent on the anticipated spending amount and the potential impact on TestAmerica 
business. Vendors that provide test and measuring equipment, solvents, standards, certified 
containers, instrument related service contracts or subcontract laboratory services shall be 
subject to more rigorous controls than vendors that provide off-the-shelf items of defined quality 
that meet the end use requirements. The JD Edwards purchasing system includes all suppliers 
/vendors that have been approved for use.  
 
Evaluation of suppliers is accomplished by ensuring the supplier ships the product or material 
ordered and that the material is of the appropriate quality. This is documented by signing off on 
packing slips or other supply receipt documents. The purchasing documents contain the data 
that adequately describe the services and supplies ordered. 

 
Any issues of vendor performance are to be reported immediately by the laboratory staff to the 
Corporate Purchasing Group by completing a Vendor Performance Report. 
 
The Corporate Purchasing Group will work through the appropriate channels to gather the 
information required to clearly identify the problem and will contact the vendor to report the 
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problem and to make any necessary arrangements for exchange, return authorization, credit, 
etc. 
 
As deemed appropriate, the Vendor Performance Reports will be summarized and reviewed to 
determine corrective action necessary, or service improvements required by vendors 
 
The laboratory has access to a listing of all approved suppliers of critical consumables, supplies 
and services. This information is provided through the JD Edwards purchasing system.  
 
9.6.1 New Vendor Procedure 
TestAmerica employees who wish to request the addition of a new vendor must complete a J.D. 
Edwards Vendor Add Request Form (available on the intranet site). 
 
New vendors are evaluated based upon criteria appropriate to the products or services provided 
as well as their ability to provide those products and services at a competitive cost. Vendors are 
also evaluated to determine if there are ethical reasons or potential conflicts of interest with 
TestAmerica employees that would make it prohibitive to do business with them as well as their 
financial stability. The QA Department and/or the Technical Director are consulted with vendor 
and product selection that have an impact on quality.  
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SECTION 10  
 

COMPLAINTS (NELAC 5.4.8) 
 
10.1 OVERVIEW 
The laboratory considers an effective client complaint handling processes to be of significant 
business and strategic value. Listening to and documenting client concerns captures ‘client 
knowledge’ that enables our operations to continually improve processes and client satisfaction. 
An effective client complaint handling process also provides assurance to the data user that the 
laboratory will stand behind its data, service obligations and products. 
 
A client complaint is any expression of dissatisfaction with any aspect of our business services, 
e.g, communications, responsiveness, data, reports, invoicing and other functions expressed by 
any party, whether received verbally or in written form.  Client inquiries, complaints or noted 
discrepancies are documented, communicated to management, and addressed promptly and 
thoroughly. 
 
The laboratory has procedures for addressing with both external and internal complaints with 
the goal of providing satisfactory resolution to complaints in a timely and professional manner..  
 
The nature of the complaint is identified, documented and investigated, and an appropriate 
action is determined and taken.  In cases where a client complaint indicates that an established 
policy or procedure was not followed, the QA Department must evaluate whether a special audit 
must be conducted to assist in resolving the issue.  A written confirmation or letter to the client, 
outlining the issue and response taken is recommended as part of the overall action taken. 
 
The process of complaint resolution and documentation utilizes the procedures outlined in 
Section 12 (Corrective Actions) and is documented following the laboratory SOPs related to 
Data Quality Review (BF-QA-006) and Corrective Action (BF-QA-005). 

 

10.2 EXTERNAL COMPLAINTS 

An employee that receives a complaint initiates the complaint resolution process by first 
documenting the complaint according to SOPs BF-QA-006 and BF-QA-005.     
 
Complaints fall into two categories: correctable and non-correctable. An example of a 
correctable complaint would be one where a report re-issue would resolve the complaint. An 
example of a non-correctable complaint would be one where a client complains that their data 
was repeatedly late. Non-correctable complaints should be reviewed for preventive action 
measures to reduce the likely hood of future occurrence and mitigation of client impact.   
 
The general steps in the complaint handling process are: 

• Receiving and Documenting Complaints 

• Complaint Investigation and Service Recovery 

• Process Improvement 
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The laboratory shall inform the initiator of the complaint of the results of the investigation and 
the corrective action taken, if any. 
 

10.3 INTERNAL COMPLAINTS 

Internal complaints include, but are not limited to: errors and non-conformances, training issues, 
internal audit findings, and deviations from methods.  Corrective actions may be initiated by any 
staff member who observes a nonconformance and shall follow the procedures outlined in 
Section 13. In addition, Corporate Management, Sales and Marketing and Information 
Technology (IT) may initiate a complaint by contacting the laboratory or through the corrective 
action system described in Section 12.   
 

10.4 MANAGEMENT REVIEW 

The number and nature of client complaints is reported by the QA Manager to the laboratory 
and QA Director in the QA Monthly report.  Monitoring and addressing the overall level and 
nature of client complaints and the effectiveness of the solutions is part of the Annual 
Management Review (Section 16)  
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SECTION 11 
 

CONTROL OF NON-CONFORMING WORK 
(NELAC 5.4.9) 

 
11.1 OVERVIEW 
When data discrepancies are discovered or deviations and departures from laboratory standard 
procedures, policies and/or client requests have occurred, corrective action is taken 
immediately. First, the laboratory evaluates the significance of the nonconforming work. Then, a 
corrective action plan is initiated based on the outcome of the evaluation. If it is determined that the 
nonconforming work is an isolated incident, the plan could be as simple as adding a qualifier to the 
final results and/or making a notation in the case narrative. If it is determined that the 
nonconforming work is a systematic or improper practices issue, the corrective action plan could 
include a more in depth investigation and a possible suspension of an analytical method. In all 
cases, the actions taken are documented using the laboratory’s corrective action system (refer to 
Section 12).  
 
Due to the frequently unique nature of environmental samples, sometimes departures from 
documented policies and procedures are needed.  When an analyst encounters such a 
situation, the problem is presented to the department manager for resolution. The department 
manager may elect to discuss it with the Technical Director, QA Manager or have a 
representative contact the client to decide on a logical course of action.  Once an approach is 
agreed upon, the analyst documents it using the laboratory’s job exception and corrective action 
system described in Section 12. This information can then be supplied to the client in the form of 
a footnote or a case narrative with the report. 
 
Project Management may encounter situations where a client may request that a special 
procedure be applied to a sample that is not standard lab practice. Based on a technical 
evaluation, the lab may accept or opt to reject the request based on technical or ethical merit.  
An example might be the need to report a compound that the lab does not normally report. The 
lab would not have validated the method for this compound following the procedures in Section 
19. The client may request that the compound be reported based only on the calibration. Such a 
request would need to be approved by the Laboratory Director, Technical Director, Operations 
Manager or QA Manager, documented and included in the project folder. Deviations must also 
be noted on the final report with a statement that the compound is not reported in compliance 
with the analytical method requirements and the reason.  
 

11.2 RESPONSIBILITIES AND AUTHORITIES 
TestAmerica’s Corporate SOP entitled Internal Investigation of Potential Data Discrepancies 
and Determination for Data Recall (SOP No. CA-L-S-001), outlines the general procedures for 
the reporting and investigation of data discrepancies and alleged incidents of misconduct or 
violations of TestAmerica’s data integrity policies as well as the policies and procedures related 
to the determination of the potential need to recall data. 
 
Under certain circumstances the Laboratory Director, the Technical Director, the Operations 
Manager or the QA Manager may exceptionally authorize departures from documented 
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procedures or policies. The departures may be a result of procedural changes due to the nature 
of the sample; a one-time procedure for a client; QC failures with insufficient sample to 
reanalyze, etc.  In most cases, the client will be informed of the departure prior to the reporting 
of the data.  Any departures must be well documented using the laboratory’s job exception and 
corrective action procedures described in Section 12. This information may also need to be 
documented in logbooks and/or data review checklists as appropriate. Any impacted data must 
be referenced in a case narrative and/or flagged with an appropriate data qualifier.     
 
Any misrepresentation or possible misrepresentation of analytical data discovered by any 
laboratory staff member must be reported to facility senior laboratory management within 24-
hours.  The Senior Management staff is comprised of the Laboratory Director, Technical 
Director, Operations Manager, QA Manager, Customer Service Manager, Human Resources 
Manager and Business Development Manager.  Suspected misrepresentation issues may also 
be reported to any member of the corporate staff as identified in Ethics Policy, CA-L-P-001.  The 
data integrity hotline (1-800-736-9407) may also be used. The reporting of issues involving 
alleged violations of the company’s Data Integrity or Manual Integration procedures must be 
conveyed to an Ethics and Compliance Officer (ECO), Director of Quality & Client Advocacy and 
the laboratory’s Quality Director within 24 hours of discovery.  
 
Whether an inaccurate result was reported due to calculation or quantitation errors, data entry 
errors, improper practices, or failure to follow SOPs, the data must be evaluated to determine 
the possible effect. 
 
The Laboratory Director, QA Manager, ECOs, Corporate Quality, the  COO, General Managers 
and the Quality Directors have the authority and responsibility to halt work, withhold final reports, or 
suspend an analysis for due cause as well as authorize the resumption of work. 
 
11.3 EVALUATION OF SIGNIFICANCE AND ACTIONS TAKEN 
For each nonconforming issue reported, an evaluation of its significance and the level of 
management involvement needed is made.  This includes reviewing its impact on the final data, 
whether or not it is an isolated or systematic issue, and how it relates to any special client 
requirements.  
 
TestAmerica’s Corporate Data Investigation & Recall Procedure (SOP No. CA-L-S-001 
distinguishes between situations when it would be appropriate for laboratory management to 
make the decision on the need for client notification (written or verbal) and data recall (report 
revision) and when the decision must be made with the assistance of the ECO’s and Corporate 
Management.  Laboratory level decisions are documented and approved using the laboratory’s 
standard nonconformance/corrective action reporting in lieu of the data recall determination 
form contained in TestAmerica’s Corporate SOP No. CA-L-S-001.  
 
11.4 PREVENTION OF NONCONFORMING WORK 
If it is determined that the nonconforming work could recur, further corrective actions must be 
made following the laboratory’s corrective action system.   
 
On a monthly basis, the QA Department evaluates non-conformances to determine if any 
nonconforming work has been repeated multiple times.  If so, the laboratory’s corrective action 
process may be followed.  
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11.5 METHOD SUSPENSION/RESTRICTION (STOP WORK PROCEDURES) 
In some cases it may be necessary to suspend/restrict the use of a method or target compound 
which constitutes significant risk and/or liability to the laboratory.  Suspension/restriction 
procedures can be initiated by any of the persons noted in Section 11.2, Paragraph 5. 
 
Prior to suspension/restriction, confidentiality will be respected, and the problem with the 
required corrective and preventive action will be stated in writing and presented to the 
Laboratory Director. 
 
The Laboratory Director shall arrange for the appropriate personnel to meet with the QA 
Manager as needed.  This meeting shall be held to confirm that there is a problem, that 
suspension/restriction of the method is required and will be concluded with a discussion of the 
steps necessary to bring the method/target or test fully back on line. In some cases that may not 
be necessary if all appropriate personnel have already agreed there is a problem and there is 
agreement on the steps needed to bring the method, target or test fully back on line.  
 
The QA Manager will also initiate a corrective action report as described in Section 12 if one 
has not already been started.  A copy of any meeting notes and agreed upon steps should be 
faxed or e-mailed by the laboratory to the appropriate General Manager and member of 
Corporate QA.  This fax/e-mail acts as notification of the incident. 
 
After suspension/restriction, the lab will hold all reports to clients pending review.  No faxing, 
mailing or distributing through electronic means may occur. The report must not be posted for 
viewing on the internet. It is the responsibility of the Laboratory Director to hold all reporting and 
to notify all relevant laboratory personnel regarding the suspension/restriction (i.e., Project 
Management, Log-in, etc…). Clients will NOT generally be notified at this time.  Analysis may 
proceed in some instances depending on the non-conformance issue.  
 
Within 72 hours, the QA Manager will determine if compliance is now met and reports can be 
released, OR determine the plan of action to bring work into compliance, and release work.  A 
team, with all principals involved (Laboratory Director, Technical Director, Operations Manager, 
QA Manager, Department Manager) can devise a start-up plan to cover all steps from client 
notification through compliance and release of reports. Project Management and the Customer 
Service Manager and Sales and Marketing must be notified if clients must be notified or if the 
suspension/restriction affects the laboratory’s ability to accept work. The QA Manager must 
approve start-up or elimination of any restrictions after all corrective action is complete. This 
approval is given by final signature on the completed corrective action report. 
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SECTION 12   
 

CORRECTIVE ACTION 
(NELAC 5.4.10) 

 
12.1 OVERVIEW 
A major component of TestAmerica’s Quality Assurance (QA) Program is the problem 
investigation and feedback mechanism designed to keep the laboratory staff informed on quality 
related issues and to provide insight to problem resolution. When nonconforming work or 
departures from policies and procedures in the quality system or technical operations are 
identified, the corrective action procedure provides a systematic approach to assess the issues, 
restore the laboratory’s system integrity, and prevent reoccurrence.  Corrective actions are 
documented using Non-Conformance Report (NCR) also know as Job Exception Reports (JER) 
and Corrective Action Reports (CAR) (refer to Figure 12-1). 
 
12.2 GENERAL 
Problems within the quality system or within analytical operations may be discovered in a variety 
of ways, such as QC sample failures, internal or external audits, proficiency testing (PT) 
performance, client complaints, staff observation, etc.. 
 
The purpose of a corrective action system is to: 

• Identify non-conformance events and assign responsibility for investigating. 
• Resolve non-conformance events and assign responsibility for any required corrective 

action.  
• Identify Systematic Problems before they become serious. 
• Identify and track client complaints and provide resolution  
 
12.2.1 Non-Conformance Report (NCR)  - (previously known as Job Exception Report  
and Data Quality Review (DQR) - is used to document the following types of corrective 
actions:  

• Deviations from an established procedure or SOP 
• QC outside of limits (non matrix related) 
• Isolated reporting / calculation errors 
• Client complaints  
• Project Management concerns regarding specific analytical results 
• Discrepancies in materials / goods received vs. manufacturer packing slips. 
 
12.2.2 Corrective Action Report (CAR) - is used to document the following types of corrective 
actions:  

• Questionable trends that are found in the monthly review of JERs.  
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• Issues found while reviewing JERs that warrant further investigation.  
• Questionable trends that are found in the monthly review of DQRs or client complaints 
• Internal and External Audit Findings  
• Failed or Unacceptable PT results. 
• Corrective actions that cross multiple departments in the laboratory.  
• Systematic Reporting / Calculation Errors 
 

12.3 CLOSED LOOP CORRECTIVE ACTION PROCESS 
Any employee in the company can initiate a corrective action.  There are four main components to 
a closed-loop corrective action process once an issue has been identified:  Cause Analysis, 
Selection and Implementation of Corrective Actions (both short and long term), Monitoring of the 
Corrective Actions, and Follow-up.   
 
12.3.1 Cause Analysis 

• Upon discovery of a non-conformance event, the event must be defined and documented.  
A NCR or CAR must be initiated, someone is assigned to investigate the issue and the 
event is investigated for cause. Table 12-1 provides some general guidelines on determining 
responsibility for assessment. 

• The cause analysis step is the key to the process as a long term corrective action cannot be 
determined until the cause is determined.   

• If the cause is not readily obvious, the Department Manager, Operations Manager, 
Technical Director, or QA Manager (or QA designee) is consulted. 

 
12.3.2 Selection and Implementation of Corrective Actions 

• Where corrective action is needed, the laboratory shall identify potential corrective actions.  
The action(s) most likely to eliminate the problem and prevent recurrence are selected and 
implemented. Responsibility for implementation is assigned.  

• Corrective actions shall be to a degree appropriate to the magnitude of the problem 
identified through the cause analysis. 

• Whatever corrective action is determined to be appropriate, the laboratory shall document 
and implement the changes.  The NCR or CAR is used for this documentation.  

 

12.3.3           Root Cause Analysis 
Root Cause Analysis is a class of problem solving (investigative) methods aimed at identifying 
the basic or causal factor(s) that underlie variation in performance or the occurrence of a 
significant failure. The root cause may be buried under seemingly innocuous events, many 
steps preceding the perceived failure. At first glance, the immediate response is typically 
directed at a symptom and not the cause. Typically, root cause analysis would be best with 
three or more incidents to triangulate a weakness.  
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Systematically analyze and document the Root Causes of the more significant problems that 
are reported. Identify, track, and implement the corrective actions required to reduce the 
likelihood of recurrence of significant incidents. Trend the Root Cause data from these incidents 
to identify Root Causes that, when corrected, can lead to dramatic improvements in 
performance by eliminating entire classes of problems.  
 
Identify the one event associated with problem and ask why this event occurred.  Brainstorm 
the root causes of failures by asking why events occurred or conditions existed; and then why 
the cause occurred 5 consecutive times until you get to the root cause. For each of these sub 
events or causes, ask why it occurred.  Repeat the process for the other events associated with 
the incident.  
 
Root cause analysis does not mean the investigation is over.  Look at technique, or other 
systems outside the normal indicators. Often creative thinking will find root causes that 
ordinarily would be missed, and continue to plague the laboratory or operation.   

 
 
12.3.4     Monitoring of the Corrective Actions 

• The Department Manager, Operations Manager and QA Manager are responsible to ensure 
that the corrective action taken was effective. 

• Ineffective actions are documented and re-evaluated until acceptable resolution is achieved.  
Department Managers and the Operations Manager are accountable to the Laboratory Director 
to ensure final acceptable resolution is achieved and documented appropriately. 

• Each NCR and DQR are entered into a database and each CAR is entered into a 
spreadsheet for tracking purposes and a monthly summary of all corrective actions is printed 
out for review to aid in ensuring that the corrective actions have taken effect.  

• The QA Manager reviews monthly NCR and CARs for trends. Highlights are included in the 
QA monthly report (refer to Section 16). If a significant trend develops that adversely affects 
quality, an audit of the area is performed and corrective action implemented.  

• Any out-of-control situations that are not addressed acceptably at the laboratory level may be 
reported to the Corporate Quality Director by the QA Manager, indicating the nature of the out-
of-control situation and problems encountered in solving the situation.   

 
12.3.5     Follow-up Audits 

• Follow-up audits may be initiated by the QA Manager and shall be performed as soon as 
possible when the identification of a nonconformance casts doubt on the laboratory’s 
compliance with its own policies and procedures, or on its compliance with state or federal 
requirements.  

• These audits often follow the implementation of the corrective actions to verify effectiveness.  
An additional audit would only be necessary when a critical issue or risk to business is 
discovered.  

• Also refer to Section 15.1.4, Special Audits) 
 



Document No. BF-QAM
Section Revision No.:  2

Section Effective Date: 02/01/2011
Page 12-4 of 12-9

 

Company Confidential & Proprietary 

12.4 TECHNICAL CORRECTIVE ACTIONS  
In addition to providing acceptance criteria and specific protocols for technical corrective actions 
in the method SOPs the laboratory has general procedures to be followed to determine when 
departures from the documented policies and procedures and quality control have occurred 
(refer to Section 11).  The documentation of these procedures is through the use of a NCR or 
CAR.   
 
Table 12-1 includes examples of general technical corrective actions. For specific criteria and 
corrective actions refer to the analytical methods or specific method SOPs. The laboratory may 
also maintain work instructions on these items that are available upon request. 
 
Table 12-1 provides some general guidelines for identifying the individual(s) responsible for 
assessing each QC type and initiating corrective action. The table also provides general 
guidance on how a data set should be treated if associated QC measurements are 
unacceptable. Specific procedures are included in Method SOPs, work instructions, QAM 
Sections 19 and 20. All corrective actions are reviewed monthly at a minimum by the QA 
Manager and highlights are included in the QA monthly report.  
 
To the extent possible, samples shall be reported only if all quality control measures are 
acceptable. If the deficiency does not impair the usability of the results, data will be reported with 
an appropriate data qualifier and/or the deficiency will be noted in the case narrative.  Where 
sample results may be impaired, the Project Manager is notified by an NCR and appropriate 
corrective action (e.g., reanalysis) is taken and documented.   
 

12.5 BASIC CORRECTIONS 
When mistakes occur in records, each mistake shall be crossed-out, not obliterated (e.g. no 
white-out), and the correct value entered alongside.  All such corrections shall be initialed (or 
signed) and dated by the person making the correction.  In the case of records stored 
electronically, the original “uncorrected” file must be maintained intact and a second “corrected” 
file is created. 
 
This same process applies to adding additional information to a record.  All additions made later 
than the initial must also be initialed (or signed) and dated.   
 
When corrections are due to reasons other than obvious transcription errors, the reason for the 
corrections (or additions) shall also be documented.  
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Figure 12-1. 
Example – Corrective Action Notice 
 

 
 

                        October 27, 2010 

CORRECTIVE ACTION NOTICE 
 

CAN #______ 

  

Date Issued:   
 

Issued By:     

Date Required:   Responsible:       

Source of Issue: 

 
Explanation of Issue: 
 Write a Problem Statement  
   - State Problem 
   - Outline events 
   - Identify people involved  
   - Identify missed opportunities 
 

 
 
 
 
 
 
 

 
Investigation Summary: 
Establish interim containment actions 
   - short term preventive measures 
Define causal factors & analyze for  
root cause  
- Describe investigation (may attach  
notes, charts, graphs) 
   - Procedures 
   - Training 
   - Quality Control 
   - Communication 
   - Management System 
   - Work Direction 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Root Cause: 
Define causal factors & analyze  
for root cause - Describe investigation  
(may attach notes, charts, graphs) 
   - Procedures 
   - Training 
   - Quality Control 
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   - Communication 
   - Management System 
   - Work Direction 
 
Define Root Cause 
   - Summarize findings from problem    
     solving 
 

 
 
 
 
 
 
 

 
Impact on Client Data: 
List work orders, batches 
affected and how 
   - reanalysis 
   - client notification 
   - revised reports 
   - data recall 

 
 
 
 
 
 
 

 
Corrective Action or Resolution: 
Select Permanent Corrective Actions 
   - Alternatives, costs, value added 
   - Effective solution - resolve to  
     completion 
   - within your control 
   - measurable 
 

 
 
 
 
 
 
 
 

Timetable for Action: 
Implement permanent corrective action 
   - modify procedures 
   - train personnel 
   - monitor (plan, do, check, act) 
   - adjust if necessary 
 

 
 
 
 
 
 
 

Means to Document Corrective  
Action: 
Logbooks, SOPs, Checklists,  
Spreadsheets, Training 
 

 
 
 
 
 

Completed By: Date: 

Approved By: Date: 

 
Follow-Up Schedule: 
Define interval of follow-up 
State responsible party 
Set reminders 
   - Outlook reminder 
   - other reminder tools 
 

 
 
 
 
 
 
 

Follow-Up Comments: 
Sustained corrective action  
Retain follow-up frequency 
Not sustained 
   - new investigation 
   - new corrective action 
 

 
 
 
 
 
 
 

Follow-Up By: Date: 

Approved By: Date: 
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Table 12-1. 
 
Example – General Corrective Action Procedures  

 
 

QC Activity 
(Individual Responsible 

for Initiation/Assessment) 

 
Acceptance Criteria 

 
Recommended  

Corrective Action 

Initial Instrument 
Blank 
 
(Analyst) 
 

- Instrument response < MDL. - Prepare another blank.  
- If same response, determine cause of 
contamination: reagents, environment, 
instrument equipment failure, etc.. 

Initial Calibration Standards 
 
(Analyst, Department 
Manager) 

- Correlation coefficient > 0.99 or 
standard concentration value. 
- % Recovery within acceptance 
range. 
- See details in Method SOP.  

- Reanalyze standards.  
- If still unacceptable, remake standards 
and recalibrate instrument. 

Independent Calibration 
Verification  
(Second Source) 
 
(Analyst, Department 
Manager) 
 

- % Recovery within control limits. - Remake and reanalyze standard. 
- If still unacceptable, then remake 
calibration standards or use new 
primary standards and recalibrate 
instrument. 

Continuing Calibration 
Standards 
 
(Analyst, Data Reviewer) 
 

% Recovery within control limits. 
 

- Reanalyze standard. 
- If still unacceptable, then recalibrate 
and rerun affected samples. 
 

Matrix Spike /  
Matrix Spike Duplicate 
(MS/MSD) 
 
(Analyst, Data Reviewer) 

- % Recovery within limits 
documented in LIMs. 

- If the acceptance criteria for duplicates 
or matrix spikes are not met because of 
matrix interferences, the acceptance of 
the analytical batch is determined by 
the validity of the LCS. 
- If the LCS is within acceptable limits 
the batch is acceptable. 
- The results of the duplicates, matrix 
spikes and the LCS are reported with 
the data set. 

Laboratory Control Sample 
(LCS) 
 
(Analyst, Data Reviewer) 

- % Recovery within limits specified in 
LIMs. 

- Batch must be re-prepared and re-
analyzed.  
Note:   If there is insufficient sample or 
the holding time cannot be met, contact 
client and report with flags. 
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QC Activity 

(Individual Responsible 
for Initiation/Assessment) 

 
Acceptance Criteria 

 
Recommended  

Corrective Action 

Surrogates 
 
(Analyst, Data Reviewer) 

- % Recovery within limits of method 
or within three standard deviations of 
the historical mean. 

- Individual sample must be repeated.  
Place comment in LIMS. 
 
 

Method Blank (MB) 
 
(Analyst, Data Reviewer) 

 < Reporting Limit 1 - Reanalyze blank. 
- If still positive, determine source of 
contamination. If necessary, reprocess 
(i.e. digest or extract) entire sample 
batch.  Report blank results. 

Proficiency Testing (PT) 
Samples 
 
(QA Manager, Department 
Manager) 
 

- Criteria supplied by PT Supplier. - Any failures or warnings must be 
investigated for cause. Failures may 
result in the need to repeat a PT sample 
to show the problem is corrected.  

Internal / External Audits 
 
(QA Manager, Department 
Manager, Operations 
Manager, Technical 
Director, Laboratory 
Director) 
 

- Defined in Quality System 
documentation such as SOPs, QAM, 
etc.. 

- Non-conformances must be 
investigated through CAR system and 
necessary corrections must be made.  

Reporting / Calculation 
Errors 
 
(Depends on issue – 
possible individuals include: 
Analysts, Data Reviewers, 
Project Managers, 
Department Manager, QA 
Manager, Corporate QA, 
Corporate Management) 

 

- SOP CA-L-S-001, Internal 
Investigation of Potential Data 
Discrepancies and Determination for 
Data Recall. 

- Corrective action is determined by 
type of error. Follow the procedures in 
SOP CA-L-S-001.  

Client Complaints 
 
(Project Managers, Lab 
Director, Sales and 
Marketing, QA Manager) 

-  - Corrective action is determined by the 
type of complaint. For example, a 
complaint regarding an incorrect 
address on a report will result in the 
report being corrected and then follow-
up must be performed on the reasons 
the address was incorrect (e.g., 
database needs to be updated).  
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QC Activity 

(Individual Responsible 
for Initiation/Assessment) 

 
Acceptance Criteria 

 
Recommended  

Corrective Action 

QA Monthly Report  
(Refer to Section 17 for an 
example) 
 
(QA Manager, Lab Director, 
Operations Manager 
Department Managers) 

 

- QAM, SOPs. - Corrective action is determined by the 
type of issue. For example, CARs for 
the month are reviewed and possible 
trends are investigated.  
 

Health and Safety Violation 
 
(EH&S Coordinator, Lab 
Director, Operations 
Manager, Department 
Manager) 

 

- Environmental Health and Safety 
(EHS) Manual. 

- Non-conformance is investigated and 
corrected through EH&S office.  
 

 
Note: 
1.  Except as noted below for certain compounds, the method blank should be below the 
reporting limit. Concentrations up to five times the reporting limit will be allowed for the 
ubiquitous laboratory and reagent contaminants: methylene chloride, acetone, 2-butanone and 
phthalates provided they appear in similar levels in the reagent blank and samples. This 
allowance presumes that the reporting limit is significantly below any regulatory limit to which 
the data are to be compared and that blank subtraction will not occur. For benzene and ethylene 
dibromide (EDB) and the other analytes for which regulatory limits are extremely close to the 
detection limit, the method blank must be below the method detection limit. 

 
 
. 
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SECTION 13.0 
 

PREVENTIVE ACTION 
(NELAC 5.4.11) 

 
13.1 OVERVIEW 
The laboratory’s preventive action programs improve, or eliminate potential causes of 
nonconforming product and/or nonconformance to the quality system.  This preventive action 
process is a proactive continuous process improvement activity that can be initiated through 
feedback from clients, employees, business providers, and affiliates.  The QA Department has 
the overall responsibility to ensure that the preventive action process is in place, and that 
relevant information on actions is submitted for management review. 
 
Dedicating resources to an effective preventive action system emphasizes the laboratory’s 
commitment to its Quality Program. It is beneficial to identify and address negative trends before 
they develop into complaints, problems and corrective actions. Additionally, customer service 
and satisfaction can be improved through continuous improvements to laboratory systems.  
 
Opportunities for improvement may be discovered during management reviews, the QA Metrics 
Report, internal or external audits, proficiency testing performance, client complaints, staff 
observation, etc.. 
 
The monthly QA Metrics Report shows performance indicators in all areas of the quality system.  
These areas include revised reports, corrective actions, audit findings, internal auditing and data 
authenticity audits, client complaints, PT samples, holding time violations, SOPs, ethics training, 
etc.  These metrics are used to help evaluate quality system performance on an ongoing basis 
and provide a tool for identifying areas for improvement.  
 
The laboratory’s Corrective Action process is integral to implementation of preventive actions.  A 
critical piece of the corrective action process is the implementation of actions to prevent further 
occurrence of a non-compliance event.  Historical review of corrective action provides a 
valuable mechanism for identifying preventive action opportunities.  
 
13.1.1 The following elements are part of a preventive action system:  
 
• Identification of an opportunity for preventive action.  
• Process  for the preventive action.  
• Define the measurements of the effectiveness of the process once undertaken.  
• Execution of the preventive action.  
• Evaluation of the plan using the defined measurements.  
• Verification of the effectiveness of the preventive action.  
• Close-Out by documenting any permanent changes to the Quality System as a result of the 

Preventive Action.  Documentation of Preventive Action is incorporated into the monthly QA 
reports, corrective action process and management review 
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13.1.2 Any Preventive Actions undertaken or attempted shall be taken into account during 
the Annual Management Review (Section 17). A highly detailed recap is not required; a simple 
recount of success and failure within the preventive action program will provide management a 
measure for evaluation. 
 

13.2 MANAGEMENT OF CHANGE 

 
The Management of Change process is designed to manage significant events and changes 
that occur within the laboratory. Through these procedures, the potential risks inherent with a 
new event or change are identified and evaluated. The risks are minimized or eliminated 
through pre-planning and the development of preventive measures.  The types of changes 
covered under this system include: Facility Changes, Major Accreditation Changes, Addition or 
Deletion to Division’s Capabilities or Instrumentation, Key Personnel Changes, Laboratory 
Information Management System (LIMS) changes.  
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SECTION 14.0 
 

CONTROL OF RECORDS 
(NELAC 5.4.12) 

 
The laboratory maintains a record system appropriate to its needs and that complies with 
applicable standards or regulations as required.  The system produces unequivocal, accurate 
records that document all laboratory activities. The laboratory retains all original observations, 
calculations and derived data, calibration records and a copy of the analytical report for a 
minimum of five years after it has been issued.  TestAmerica Buffalo SOP BF-GP-015, Record 
Storage and Retention specify additional storage, archiving and retention procedures.   
 

14.1 OVERVIEW 
The laboratory has established procedures for identification, collection, indexing, access, filing, 
storage, maintenance and disposal of quality and technical records. A record index is listed in 
Table 14-1.  Quality records are maintained by the QA department in a database which is 
backed up as past of the regular laboratory backup. Records are of two types; either electronic 
or hard copy paper formats depending on whether the record is computer or hand generated 
(some records may be in both formats).  Hardcopy technical records are maintained by the Data 
Deliverables Manager while electronic technical records are maintained by the IT Administrator. 

Table 14-1.  Record Index1 

 Record Types 1: Retention Time: 
Technical 
Records 

- Raw Data 
- Logbooks2  
- Standards  
- Certificates 
- Analytical Records 
- Lab Reports 

5 Years from analytical report issue* 

Official 
Documents 

- Quality Assurance Manual (QAM) 
- Work Instructions 
- Policies 
- Policy Memorandums 
- SOPs 
- Manuals  

5 Years from document retirement date* 

QA Records - Internal & External Audits/Responses 
- Certifications 
- Corrective/Preventive Actions 
- Management Reviews 
- Method & Software Validation /  
Verification Data  
- Data Investigation 

5 Years from archival* 
 
 
Data Investigation: 5 years or the life of the 
affected raw data storage whichever is 
greater (beyond 5  years if ongoing project 
or pending investigation) 
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 Record Types 1: Retention Time: 
Project 
Records 

- Sample Receipt & COC 
Documentation 
- Contracts and Amendments 
- Correspondence 
- QAPP 
-SAP 
- Telephone Logbooks 
- Lab Reports 

5 Years from analytical report issue* 

Administrative 
Records 

Finance and Accounting 10 years 

 EH&S Manual, Permits, Disposal 
Records  

7 years 

 Employee Handbook Indefinitely 
 Personnel files, Employee Signature & 

Initials, Administrative Training Records 
(e.g., Ethics)  

7 Years  (HR Personnel Files must be 
maintained indefinitely 

 Administrative Policies 
Technical Training Records 

7 years 

 
1 Record Types encompass hardcopy and electronic records. 
2 Examples of Logbook types:  Maintenance, Instrument Run, Preparation (standard and samples), 

Standard and Reagent Receipt, Archiving, Balance Calibration, Temperature (hardcopy or electronic 
records). 

* Exceptions listed in Table 14-2. 
 
 
 
14.1.1 All records are stored and retained in such a way that they are secure and readily 
retrievable at the laboratory facility or an offsite location that provides a suitable environment to 
prevent damage or deterioration and to prevent loss. Retention of records is maintained on-site 
at the laboratory for at least 3 months after their generation and moved offsite for the remainder 
of the required storage time.  Records are maintained for a minimum of five years unless other 
wise specified by a client or regulatory requirement. All records shall be protected against fire, 
theft, loss, environmental deterioration and vermin. In the case of electronic records, electronic 
or magnetic sources, storage media are protected from deterioration caused by magnetic fields 
and/or electronic deterioration. Access to the data is limited to laboratory and company 
employees.   
 
 
For raw data and project records, record retention shall be calculated from the date the project 
report is issued.  For other records, such as Controlled Documents, QA, or Administrative 
Records, the retention time is calculated from the date the record is formally retired.  Records 
related to the programs listed in Table 14-2 have lengthier retention requirements and are 
subject to the requirements in Section 14.1.3.     
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14.1.2 Programs with Longer Retention Requirements 
 
Some regulatory programs have longer record retention requirements than the standard record 
retention time.  These are detailed in Table 14-2 with their retention requirements. In these 
cases, the longer retention requirement is enacted. If special instructions exist such that client 
data cannot be destroyed prior to notification of the client, the container or box containing that 
data is marked as to who to contact for authorization prior to destroying the data.  Specific 
Information related to archival of data for greater than 5 years may be found in TestAmerica 
Buffalo SOP BF-GP-015. 

Table 14-2. Special Record Retention Requirements 
 

Program 1Retention Requirement 
Drinking Water – All States 10 years (project records) 
Drinking  Water Lead and Copper Rule 12 years (project records) 
Commonwealth of MA – All environmental 
data 310 CMR 42.14 

10 years 

FIFRA – 40 CFR Part 160 Retain for life of research or marketing permit 
for pesticides regulated by EPA 

Housing and Urban Development (HUD) 
Environmental Lead Testing 

10 years 

Alaska 10 years 
Louisiana – All 10 years 
Michigan Department of Environmental 
Quality – all environmental data 

10 years 

Navy Facilities Engineering Service Center 
(NFESC) 

5 years 

NY Potable Water NYCRR Part 55-2  10 years 
TSCA - 40 CFR Part 792 10 years after publication of final test rule or 

negotiated test agreement 
 

1Note:  Extended retention requirements are noted with the archive documents or addressed in 
TestAmerica Buffalo facility-specific records retention procedure BF-GP-015. 
 
 
14.1.3 All records are held secure and in confidence. Records maintained at the laboratory 
are located in the locked on-site storage room. Records archived off-site are stored in a secure 
location.  Access to the off-site storage facility is controlled and logs are maintained for the 
documented removal/return of records  
 
14.1.4 The laboratory has procedures to protect and back-up records stored electronically 
and to prevent unauthorized access to or amendment of these records.  All analytical data is 
maintained as hard copy or in a secure readable electronic format. TestAmerica Buffalo SOP 
BF-GP-015 also contains specific information for archival of scanned data.  
 
14.1.5 The record keeping system allows for historical reconstruction of all laboratory 
activities that produced the analytical data, as well as rapid recovery of historical data (records 
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stored off site should be accessible within 2 business days of a request for such records). The 
history of the sample from when the laboratory took possession of the samples must be readily 
understood through the documentation. This shall include inter-laboratory transfers of samples 
and/or extracts. 
 
• The records include the identity of personnel involved in sampling, sample receipt, 

preparation, or testing.  All analytical work contains the initials (at least) of the personnel 
involved.  The laboratory’s copy of the chain of custody is stored with the project file and the 
Job Number analytical service request form (ASRF) generated by the LIMS. The chain of 
custody would indicate the name of the sampler.  If any sampling notes are provided with a 
work order, they are kept with this package. 

 
• All information relating to the laboratory facilities equipment, analytical test methods, and 

related laboratory activities, such as sample receipt, sample preparation, or data verification 
are documented.   

 
• The record keeping system facilitates the retrieval of all working files and archived records 

for inspection and verification purposes (e.g., set format for naming electronic files, set 
format for what is included with a given analytical data set.  Instrument data is stored 
sequentially by instrument.  Calibration data for a given sequence are maintained in the 
order of the analysis.  Sample data are stored on a job number basis in the project file or as 
part of the daily batch or sequence. Run logs are maintained for each instrument or method; 
a copy of each day’s run log or instrument sequence is stored with the data to aid in re-
constructing an analytical sequence.  Where an analysis is performed without an instrument, 
bound logbooks, bench sheets or excel spreadsheets are used to record and file data.  
Standard and reagent information is recorded in logbooks or on the raw data for each 
method as required.  

 
• Changes to hardcopy records shall follow the procedures outlined in Section 13 and 20.  

Changes to electronic records in LIMS or instrument data are recorded in audit trails.  
 
• The reason for a signature or initials on a document is clearly indicated in the records such 

as “sampled by,” “prepared by,”  “reviewed by”, or “analyzed by”.   
 
• All generated data except those that are generated by automated data collection systems, 

are recorded directly, promptly and legibly in permanent dark ink. 
 
• Hard copy data may be scanned into PDF format for record storage as long as the scanning 

process can be verified in order to ensure that no data is lost and the data files and storage 
media must be tested to verify the laboratory’s ability to retrieve the information prior to the 
destruction of the hard copy that was scanned.  The procedure for this verification can be 
found in TestAmerica SOP BF-GP-015. 

 
• Also refer to Section 19.14.1 ‘Computer and Electronic Data Related Requirements’. 
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14.2 TECHNICAL AND ANALYTICAL RECORDS 
14.2.1 The laboratory retains records of original observations, derived data and sufficient 
information to establish an audit trail, calibration records, staff records and a copy of each 
analytical report issued, for a minimum of five years unless otherwise specified by a client or 
regulatory requirement.  The records for each analysis shall contain sufficient information to 
enable the analysis to be repeated under conditions as close as possible to the original. The 
records shall include the identity of laboratory personnel responsible for the sampling, 
performance of each analysis and reviewing of results. 
 
14.2.2 Observations, data and calculations are recorded real-time. 
 
14.2.3 Changes to hardcopy records shall follow the procedures outlined in Section 13 and 
20.  Changes to electronic records in LIMS or instrument data are recorded in audit trails. 
The essential information to be associated with analysis, such as strip charts, tabular printouts, 
computer data files, analytical notebooks, and run logs, include:  
   
• laboratory sample ID code; 

• Date of analysis; time of analysis is also required if the holding time is seventy-two (72) 
hours or less, or when time critical steps are included in the analysis (e.g., drying times, 
incubations, etc.); instrumental analyses have the date and time of analysis recorded as part 
of their general operations.  Where a time critical step exists in an analysis, location for such 
a time is included as part of the documentation in a specific logbook or on a bench sheet. 

• Instrumentation identification and instrument operating conditions/parameters. Operating 
conditions/parameters are typically recorded in the method specific SOPs, in the instrument 
method detail records or the instrument maintenance logs where available. 

• analysis type; 

• all manual calculations and manual integrations; 

• analyst's or operator's initials/signature; 

• sample preparation including cleanup, separation protocols, incubation periods, ID codes, 
volumes, weights, instrument printouts, meter readings, temperatures, calculations, 
reagents; 

• test results; 

• standard and reagent origin, receipt, preparation, and use; 

• calibration criteria, frequency and acceptance criteria; 

• data and statistical calculations, review, confirmation, interpretation, assessment and 
reporting conventions; 

• quality control protocols and assessment; 

• electronic data security, software documentation and verification, software and hardware 
audits, backups, and records of any changes to automated data entries; and 
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• Method performance criteria including expected quality control requirements.  These are 
indicated both in the LIMS and on specific analytical report formats. 

 

14.3 LABORATORY SUPPORT ACTIVITIES 
In addition to documenting all the above-mentioned activities, the following are retained QA 
records and project records (previous discussions in this section relate where and how these 
data are stored): 
 
• all original raw data, whether hard copy or electronic, for calibrations, samples and quality 

control measures, including analysts’ work sheets and data output records (chromatograms, 
strip charts, and other instrument response readout records); 

• a written description or reference to the specific test method used which includes a 
description of the specific computational steps used to translate parametric observations into 
a reportable analytical value; 

• copies of final reports; 

• archived SOPs; 

• correspondence relating to laboratory activities for a specific project; 

• all corrective action reports, audits and audit responses; 

• proficiency test results and raw data; and 

• results of data review, verification, and crosschecking procedures 
 
14.3.1 Sample Handling Records 
 
Records of all procedures to which a sample is subjected while in the possession of the 
laboratory are maintained. These include but are not limited to records pertaining to: 
 
• sample preservation including appropriateness of sample container and compliance with 

holding time requirement;   

• sample identification, receipt, acceptance or rejection and login;  

• sample storage and tracking including shipping receipts, sample transmittal / COC forms; 
and 

• Procedures for the receipt and retention of samples, including all provisions necessary to 
protect the integrity of samples. 

 
14.4 ADMINISTRATIVE RECORDS 
The laboratory also maintains the administrative records in either electronic or hard copy form. 
Refer to Table 14-1. 
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14.5 RECORDS MANAGEMENT, STORAGE AND DISPOSAL 
14.5.1 All records (including those pertaining to test equipment), certificates and reports are 
safely stored, held secure and in confidence to the client. Certification related records are 
available upon request. 
 
14.5.2 All information necessary for the historical reconstruction of data is maintained by the 

laboratory. Records that are stored only on electronic media must be supported by the 
hardware and software necessary for their retrieval.  

 
14.5.3 Records that are stored or generated by computers or personal computers have hard 

copy, write-protected backup copies, or an electronic audit trail controlling access. 
 
14.5.4 The laboratory has a record management system (also known as document control) for 

control of laboratory notebooks, instrument logbooks, standards logbooks, and records 
for data reduction, validation, storage and reporting.  Laboratory notebooks are issued 
on a per instrument or analysis basis, and are numbered sequentially as they are issued.  
No instrument or analysis has more than one active notebook at a time, so all data are 
recorded sequentially within a series of sequential notebooks.  Bench sheets and raw 
data sequence files are filed sequentially by date. Standard and reagent information is 
maintained in LIMS and logbooks which are maintained on a departmental basis and are 
numbered sequentially as they are issued or as they are archived by QA. 

 
14.5.5 Records are considered archived when noted as such in the records management 

system (also known as document control).  Access to archived hard-copy information is 
documented with an access log and in/out records is used to note data that is removed 
and returned.  

 
 
14.5.6 Transfer of Ownership  
 
In the event that the laboratory transfers ownership or goes out of business, the laboratory shall 
ensure that the records are maintained or transferred according to client’s instructions. Upon 
ownership transfer, record retention requirements shall be addressed in the ownership transfer 
agreement and the responsibility for maintaining archives is clearly established. In addition, in 
cases of bankruptcy, appropriate regulatory and state legal requirements concerning laboratory 
records must be followed.  In the event of the closure of the laboratory, all records will revert to 
the control of the corporate headquarters.  Should the entire company cease to exist, as much 
notice as possible will be given to clients and the accrediting bodies who have worked with the 
laboratory during the previous 5 years of such action. 
 
14.5.7 Records Disposal 
 
14.5.7.1 Records are removed from the archive and destroyed after 5 years unless otherwise 

specified by a client or regulatory requirement. On a project specific or program 
basis, clients may need to be notified prior to record destruction. Records are 
destroyed in a manner that ensures their confidentiality such as shredding, mutilation 
or incineration. (Refer to Tables 14-1 and 14-2). 
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14.5.7.2 Electronic copies of records must be destroyed by erasure or physically damaging 
off-line storage media so no records can be read. 

 
14.5.7.3 If a third party records Management Company is hired to dispose of records, a 

“Certificate of Destruction” is required. 
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SECTION 15 
 

AUDITS 
(NELAC 5.4.13) 

 
15.1 INTERNAL AUDITS 
Internal audits are performed to verify that laboratory operations comply with the requirements 
of the lab’s quality system and with the external quality programs under which the laboratory 
operates.  Audits are planned and organized by the QA staff.  Personnel conducting the audits 
should be independent of the area being evaluated.  Auditors will have sufficient authority, 
access to work areas, and organizational freedom necessary to observe all activities affecting 
quality and to report the assessments to laboratory management and when requested to 
corporate management. 

Audits are conducted and documented as described in the TestAmerica Corporate SOP on 
performing Internal Audits, SOP No. CA-Q-S-004.  The types and frequency of routine internal 
audits are shown in Table 15-1.  Special or ad hoc assessments may be conducted as needed 
under the direction of the QA staff. 
 
Table 15-1.   Types of Internal Audits and Frequency  
 
Description Performed by Frequency 
Quality Systems QA Department or 

Designee 
All areas of the laboratory annually 

QA Technical Audits * 
 

QA Department  
or Designee 

All methods within a 2-year period 
(50% annually) 

SOP Method Compliance 
Audits * 

Dept. Manager or 
designee 

All methods within a 2-year period 
(50% annually) 

Special QA Department or 
Designee 

Surveillance or spot checks performed 
as needed to monitor specific issues 

Performance Testing Coordinated by 
Corporate QA 

Two successful per year for each 
NELAC field of testing or as dictated 
by regulatory requirements 

 
* = all methods receive a QA Technical Audit or an SOP Method Compliance Audit annually. 

 

15.1.1 Annual Quality Systems Audit 
An annual quality systems audit is required to ensure compliance to analytical methods and 
SOPs, the laboratory’s Data Integrity and Ethics Policies, NELAC quality systems client and 
state requirements, and the effectiveness of the internal controls of the analytical process, 
including but not limited to data review, quality controls, preventive action and corrective action. 
The completeness of earlier corrective actions is assessed.  The audit is divided into modules 
for each operating or support area of the lab, and each module is comprehensive for a given 
area.  The area audits may be done on a rotating schedule throughout the year to ensure 
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adequate coverage of all areas.  This schedule may change as situations in the laboratory 
warrant.  
 

15.1.2 QA Technical Audits 
QA technical audits are based on client projects, associated sample delivery groups, and the 
methods performed.  Reported results are compared to raw data to verify the authenticity of 
results.  The validity of calibrations and QC results are compared to data qualifiers, footnotes, 
and case narratives.  Documentation is assessed by examining run logs and records of manual 
integrations.  Manual calculations are checked.  Where possible, Chrom AuditMiner is used to 
identify unusual manipulations of the data deserving closer scrutiny.  QA technical audits will 
include all methods within a two-year period. 
 
15.1.3 SOP Method Compliance 

Compliance of all SOPs with the source methods and compliance of the operational groups with 
the SOPs will be assessed by the Technical Director at least every two years.  The work of each 
newly hired analyst is assessed within 3 months of working independently, (e.g., completion of 
method IDOC).  In addition, as analysts add methods to their capabilities, (new IDOC) reviews 
of the analyst work products will be performed within 3 months of completing the documented 
training.     
 

15.1.4 Special Audits 
Special audits are conducted on an as needed basis, generally as a follow up to specific issues 
such as client complaints, corrective actions, PT results, data audits, system audits, validation 
comments, regulatory audits or suspected ethical improprieties.  Special audits are focused on a 
specific issue, and report format, distribution, and timeframes are designed to address the 
nature of the issue. 
 

15.1.5 Performance Testing 
The laboratory participates semi-annually in performance audits conducted through the analysis 
of PT samples provided by a third party. The laboratory generally participates in the following 
types of PT studies: Drinking Water, Nonpotable Water, Soil, Air. 
 
It is TestAmerica’s policy that PT samples be treated as typical samples in the production 
process.  Furthermore, where PT samples present special or unique problems, in the regular 
production process they may need to be treated differently, as would any special or unique 
request submitted by any client. The QA Manager must be consulted and in agreement with any 
decisions made to treat a PT sample differently due to some special circumstance.   
 
Written responses to unacceptable PT results are required. In some cases it may be necessary 
for blind QC samples to be submitted to the laboratory to show a return to control.  
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15.2 EXTERNAL AUDITS 
External audits are performed when certifying agencies or clients conduct on-site inspections or 
submit performance testing samples for analysis.  It is TestAmerica’s policy to cooperate fully 
with regulatory authorities and clients. The laboratory makes every effort to provide the auditors 
with access to personnel, documentation, and assistance.  Laboratory supervisors are 
responsible for providing corrective actions to the QA Manager who coordinates the response 
for any deficiencies discovered during an external audit. Audit responses are due in the time 
allotted by the client or agency performing the audit.  When requested, a copy of the audit report 
and the labs corrective action plan will be forwarded to Corporate Quality. 
 
The laboratory cooperates with clients and their representatives to monitor the laboratory’s 
performance in relation to work performed for the client. The client may only view data and 
systems related directly to the client’s work.  All efforts are made to keep other client information 
confidential.   
 

15.2.1 Confidential Business Information (CBI) Considerations 
During on-site audits, auditors may come into possession of information claimed as business 
confidential.  A business confidentiality claim is defined as “a claim or allegation that business 
information is entitled to confidential treatment for reasons of business confidentiality or a 
request for a determination that such information is entitled to such treatment.”  When 
information is claimed as business confidential, the laboratory must place on (or attach to) the 
information at the time it is submitted to the auditor, a cover sheet, stamped or typed legend or 
other suitable form of notice, employing language such as “trade secret”, “proprietary” or 
“company confidential”.  Confidential portions of documents otherwise non-confidential must be 
clearly identified.  CBI may be purged of references to client identity by the responsible 
laboratory official at the time of removal from the laboratory.  However, sample identifiers may 
not be obscured from the information.  Additional information regarding CBI can be found in 
within the 2003 NELAC standards.  
 

15.3 AUDIT FINDINGS 
Audit findings are documented using the corrective action process and database. The 
laboratory’s corrective action responses for both types of audits may include action plans that 
could not be completed within a predefined timeframe. In these instances, a completion date 
must set and agreed to by operations management and the QA Manager.  
 
Developing and implementing corrective actions to findings is the responsibility of the 
Department Manager where the finding originated. Findings that are not corrected by specified 
due dates are reported monthly to management in the QA monthly report. . When requested, a 
copy of the audit report and the labs corrective action plan will be forwarded to Corporate 
Quality.  
 
If any audit finding casts doubt on the effectiveness of the operations or on the correctness or 
validity of the laboratory’s test results, the laboratory shall take timely corrective action, and 
shall notify clients in writing if the investigations show that the laboratory results have been 
affected. Once corrective action is implemented, a follow-up audit is scheduled to ensure that the 
problem has been corrected. 
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Clients must be notified promptly in writing, of any event such as the identification of defective 
measuring or test equipment that casts doubt on the validity of results given in any test report or 
amendment to a test report. The investigation must begin within 24-hours of discovery of the 
problem and all efforts are made to notify the client within two weeks after the completion of the 
investigation.  
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SECTION 16 
 

MANAGEMENT REVIEWS 
(NELAC 5.4.14) 

 
16.1 QUALITY ASSURANCE REPORT 
A comprehensive QA Report shall be prepared each month by the laboratory’s QA Department 
and forwarded to the Laboratory Director for review and comments.  The final report shall be 
submitted to the Operation Manager as well as the appropriate Quality Director and General 
Manager.  All aspects of the QA system are reviewed to evaluate the suitability of policies and 
procedures. During the course of the year, the Laboratory Director, General Manager or 
Corporate QA may request that additional information be added to the report. 
 
On a monthly basis, Corporate QA compiles information from all the monthly laboratory reports. 
The Corporate Quality Director prepares a report that includes a compilation of all metrics and 
notable information and concerns regarding the QA programs within the laboratories. The report 
also includes a listing of new regulations that may potentially impact the laboratories.  This 
report is presented to the Senior Management Team and General Managers.  
 

16.2 ANNUAL MANAGEMENT REVIEW 
 
The senior lab management team (Laboratory Director, Technical Director, Operations 
Manager, Customer Service Manager, QA Manager) conducts a review annually of its quality 
systems and LIMS to ensure its continuing suitability and effectiveness in meeting client and 
regulatory requirements and to introduce any necessary changes or improvements. It will also 
provide a platform for defining quality goals and objectives.  Corporate Operations and 
Corporate QA personnel may be included in this meeting at the discretion of the Laboratory 
Director. The LIMS review consists of examining any audits, complaints or concerns that have 
been raised through the year that are related to the LIMS. The laboratory will summarize any 
critical findings that can not be solved by the lab and report them to Corporate IT.   
 
This management systems review (Corporate SOP No. CA-Q-S-008 & Work Instruction No. CA-
Q-WI-020) uses information generated during the preceding year to assess the “big picture” by 
ensuring that routine actions taken and reviewed on a monthly basis are not components of 
larger systematic concerns.  The monthly review should keep the quality systems current and 
effective; therefore, the annual review is a formal senior management process to review specific 
existing documentation. Significant issues from the following documentation are compiled or 
summarized by the QA Manager prior to the review meeting:  

• Matters arising from the previous annual review. 

• Prior Monthly QA Reports issues. 

• Laboratory QA Metrics. 

• Review of report reissue requests. 

• Review of client feedback and complaints. 
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• Issues arising from any prior management or staff meetings. 

• Minutes from prior senior lab management meetings. Issues that may be raised from these 
meetings include:   
• Adequacy of staff, equipment and facility resources. 
• Adequacy of policies and procedures.  
• Future plans for resources and testing capability and capacity. 

 

• The annual internal double blind PT program sample performance (if performed), 

• Compliance to the Ethics Policy and Data Integrity Plan. Including any evidence/incidents of 
inappropriate actions or vulnerabilities related to data Integrity. 

 
A report is generated by the QA Manager and management. The report is distributed to the 
appropriate General Manager and the Quality Director.  The report includes, but is not limited to: 

• The date of the review and the names and titles of participants. 

• A reference to the existing data quality related documents and topics that were reviewed. 

• Quality system or operational changes or improvements that will be made as a result of the 
review [e.g., an implementation schedule including assigned responsibilities for the 
changes. 

 
Changes to the quality systems requiring update to the laboratory QA Manual shall be included 
in the next revision of the QA Manual. 
 
16.3 POTENTIAL INTEGRITY RELATED MANAGERIAL REVIEWS 
Potential integrity issues (data or business related) must be handled and reviewed in a 
confidential manner until such time as a follow-up evaluation, full investigation, or other 
appropriate actions have been completed and issues clarified.   The TestAmerica Corporate Data 
Investigation/ Recall SOP shall be followed (SOP No. CA-L-S-001). All investigations that result 
in finding of inappropriate activity are documented and include any disciplinary actions involved, 
corrective actions taken, and all appropriate notifications of clients.   
 
TestAmerica’s COO, VP of Client & Technical Services, General Managers and Quality 
Directors receive a monthly report from the Director of Quality & Client Advocacy summarizing 
any current data integrity or data recall investigations. The General Manager’s are also made 
aware of progress on these issues for their specific labs.  
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SECTION 17 
 

PERSONNEL 
(NELAC 5.5.2) 

 
17.1 OVERVIEW 

The laboratory’s management believes that its highly qualified and professional staff is the 
single most important aspect in assuring a high level of data quality and service.  The staff 
consists of professionals and support personnel as outlined in the organization chart in Figure 4-
1.  
 
All personnel must demonstrate competence in the areas where they have responsibility.  Any 
staff that is undergoing training shall have appropriate supervision until they have demonstrated 
their ability to perform their job function on their own.  Staff shall be qualified for their tasks 
based on appropriate education, training, experience and/or demonstrated skills as required. 
 
The laboratory employs sufficient personnel with the necessary education, training, technical 
knowledge and experience for their assigned responsibilities. 
 
All personnel are responsible for complying with all QA/QC requirements that pertain to the 
laboratory and their area of responsibility.  Each staff member must have a combination of 
experience and education to adequately demonstrate a specific knowledge of their particular 
area of responsibility.  Technical staff must also have a general knowledge of lab operations, 
test methods, QA/QC procedures and records management.  
 
Laboratory management is responsible for formulating goals for lab staff with respect to 
education, training and skills and ensuring that the laboratory has a policy and procedures for 
identifying training needs and providing training of personnel.  The training shall be relevant to 
the present and anticipated responsibilities of the lab staff.   
 
The laboratory only uses personnel that are employed by or under contract to, the laboratory.  
Contracted personnel, when used, must meet competency standards of the laboratory and work 
in accordance to the laboratory’s quality system. 
 

17.2 EDUCATION AND EXPERIENCE REQUIREMENTS FOR TECHNICAL 
PERSONNEL 

The laboratory makes every effort to hire analytical staff that possesses a college degree (AA, 
BA, BS) in an applied science with some chemistry in the curriculum.  Exceptions can be made 
based upon the individual’s experience and ability to learn. Selection of qualified candidates for 
laboratory employment begins with documentation of minimum education, training, and experience 
prerequisites needed to perform the prescribed task. Minimum education and training 
requirements for TestAmerica employees are outlined in job descriptions and are generally 
summarized for analytical staff in the table below.   
 
The laboratory maintains job descriptions for all personnel who manage, perform or verify work 
affecting the quality of the environmental testing the laboratory performs.  Job Descriptions are 
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located in the TestAmerica Buffalo Human Resource office (Also see Section 4 for position 
descriptions/responsibilities).  
 
Experience and specialized training are occasionally accepted in lieu of a college degree (basic 
lab skills such as using a balance, pipette, quantitation techniques, etc. are also considered).  
 
As a general rule for analytical staff: 
 

Specialty Education Experience 
Extractions, Digestions, some electrode methods 
(pH, DO, Redox, etc.), or Titrimetric and 
Gravimetric Analyses 

H.S. Diploma On the job training 
(OJT) 

CVAA, Single component or short list 
Chromatography (e.g., Fuels, BTEX-GC, IC) 

A college degree in 
an applied science or 
2 years of college 
and at least 1 year of 
college chemistry  

Or 2 years prior 
analytical experience 
is required  

ICP, ICPMS, Long List or complex 
chromatography (e.g., Pesticides, PCB, 
Herbicides, HPLC, etc.), GCMS  

A college degree in 
an applied science or 
2 years of college 
chemistry 

or 5 years of prior 
analytical experience 

Spectra Interpretation A college degree in 
an applied science or 
2 years of college 
chemistry 

And 2 years relevant 
experience 
Or 
5 years of prior 
analytical experience 

Technical Directors/Department Managers – 
General 

Bachelors Degree in 
an applied science or 
engineering with 24 
semester hours in 
chemistry 
 
An advanced (MS, 
PhD.) degree may 
substitute for one 
year of experience 

And 2 years 
experience in 
environmental 
analysis of 
representative 
analytes for which 
they will oversee 

 
When an analyst does not meet these requirements, they can perform a task under the direct 
supervision of a qualified analyst, peer reviewer or Department Manager, and are considered an 
analyst in training.  The person supervising an analyst in training is accountable for the quality of 
the analytical data and must review and approve data and associated corrective actions. 
 
17.3 TRAINING 
The laboratory is committed to furthering the professional and technical development of 
employees at all levels. 
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Orientation to the laboratory’s policies and procedures, in-house method training, and employee 
attendance at outside training courses and conferences all contribute toward employee proficiency.  
Below are examples of various areas of required employee training:  
 

Required Training Time Frame Employee Type 
Environmental Health & Safety Prior to lab work All 
Ethics – New Hires 1 week of hire All 
Ethics - Comprehensive 
 

90 days of hire All  
 

Data Integrity  
 

30 days of hire 
 

Technical and PMs 
 

Quality Assurance 90 days of hire All 
Ethics – Refresher Annually All 
Initial Demonstration of 
Capability (DOC) 

Prior to unsupervised 
method performance

Technical 

 
The laboratory maintains records of relevant authorization/competence, education, professional 
qualifications, training, skills and experience of technical personnel (including contracted 
personnel) as well as the date that approval/authorization was given.  These records are kept 
on file at the laboratory.  Also refer to “Demonstration of Capability” in Section 19.   
 
The training of technical staff is kept up to date by: 

• Each employee must have documentation in their training file that they have read, 
understood and agreed to follow the most recent version of the laboratory QA Manual and 
SOPs in their area of responsibility.  This documentation is updated as SOPs are updated.   

• Documentation from any training courses or workshops on specific equipment, analytical 
techniques or other relevant topics are maintained in their training file. 

• Documentation of proficiency (refer to Section 20). 

• An Ethics Agreement signed by each staff member (renewed each year) and evidence of 
annual ethics training. 

• A Confidentiality Agreement signed by each staff member signed at the time of employment. 

• The Human Resource office maintains documentation and attestation forms on employment 
status & records; benefit programs; timekeeping/payroll; and employee conduct (e.g., 
ethics). This information is maintained in the employee’s secured personnel file. 

 
Further details of the laboratory's training program are described in TestAmerica Buffalo SOP BF-
QA-004, Laboratory Personnel Training. 
 

17.4 DATA INTEGRITY AND ETHICS TRAINING PROGRAM 
Establishing and maintaining a high ethical standard is an important element of a Quality 
System.  Ethics and data integrity training is integral to the success of TestAmerica and is 
provided for each employee at TestAmerica.  It is a formal part of the initial employee orientation 
within 1 week of hire followed by technical data integrity training within 30 days, comprehensive 
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training within 90 days, and an annual refresher for all employees. Senior management at each 
facility performs the ethics training for their staff. 
 
In order to ensure that all personnel understand the importance TestAmerica places on 
maintaining high ethical standards at all times; TestAmerica has established a Corporate Ethics 
Policy  No. CA-L-P-001 and an Ethics Statement.  All initial and annual training is documented 
by signature on the signed Ethics demonstrating that the employee has participated in the 
training and understands their obligations related to ethical behavior and data integrity.    
 
Violations of this Ethics Policy will not be tolerated.  Employees who violate this policy will be 
subject to disciplinary actions up to and including termination.  Criminal violations may also be 
referred to the Government for prosecution.  In addition, such actions could jeopardize 
TestAmerica's ability to do work on Government contracts, and for that reason, TestAmerica has 
a Zero Tolerance approach to such violations. 
 
Employees are trained as to the legal and environmental repercussions that result from data 
misrepresentation.  Key topics covered in the presentation include:  

• Organizational mission and its relationship to the critical need for honesty and full disclosure 
in all analytical reporting. 

• Ethics Policy  

• How and when to report ethical/data integrity issues.  Confidential reporting. 

• Record keeping. 

• Discussion regarding data integrity procedures. 

• Specific examples of breaches of ethical behavior (e.g. peak shaving, altering data or 
computer clocks, improper macros, etc., accepting/offering kickbacks, illegal accounting 
practices, unfair competition/collusion) 

• Internal monitoring. Investigations and data recalls. 

• Consequences for infractions including potential for immediate termination, debarment, or 
criminal prosecution. 

• Importance of proper written narration / data qualification by the analyst and project 
manager with respect to those cases where the data may still be usable but are in one 
sense or another partially deficient. 

 
Additionally, a data integrity hotline (1-800-736-9407) is maintained by TestAmerica and 
administered by the Corporate Quality Department.  
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SECTION 18 
 

ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS 
(NELAC 5.5.3) 

 
18.1 OVERVIEW 
TestAmerica Buffalo is a 32,000 ft2 secure laboratory facility with controlled access and 
designed to accommodate an efficient workflow and to provide a safe and comfortable work 
environment for employees. All visitors sign in and are escorted by laboratory personnel. 
Access is controlled by various measures.   
  
The laboratory is equipped with structural safety features. Each employee is familiar with the 
location, use, and capabilities of general and specialized safety features associated with their 
workplace.  The laboratory provides and requires the use of protective equipment including 
safety glasses, protective clothing, gloves, etc. OSHA and other regulatory agency guidelines 
regarding required amounts of bench and fume hood space, lighting, ventilation (temperature 
and humidity controlled), access, and safety equipment are met or exceeded.  
 
Traffic flow through sample preparation and analysis areas is minimized to reduce the likelihood 
of contamination. Adequate floor space and bench top area is provided to allow unencumbered 
sample preparation and analysis space. Sufficient space is also provided for storage of reagents 
and media, glassware, and portable equipment. Ample space is also provided for refrigerated 
sample storage before analysis and archival storage of samples after analysis. Laboratory 
HVAC and deionized water systems are designed to minimize potential trace contaminants.  
 
The laboratory is separated into specific areas for field operations, bottle kit preparation, sample 
receiving, sample preparation, volatile organic sample analysis, non-volatile organic sample 
analysis, inorganic sample analysis and administrative functions. 
 
18.2 ENVIRONMENT 
Laboratory accommodation, test areas, energy sources, lighting are adequate to facilitate 
proper performance of tests. The facility is equipped with heating, ventilation, and air 
conditioning (HVAC) systems appropriate to the needs of environmental testing performed at 
this laboratory. 
 
The environment in which these activities are undertaken does not invalidate the results or 
adversely affect the required accuracy of any measurements. 
 
The laboratory provides for the effective monitoring, control and recording of environmental 
conditions that may affect the results of environmental tests as required by the relevant 
specifications, methods, and procedures. Such environmental conditions include humidity, 
voltage, temperature, and vibration levels in the laboratory.  Key equipment has been provided 
with back-up power supply in the event of a power outage. 
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When any of the method or regulatory required environmental conditions change to a point 
where they may adversely affect test results, analytical testing will be discontinued until the 
environmental conditions are returned to the required levels.  
 
Environmental conditions of the facility housing the computer network and LIMS are regulated to 
protect against raw data loss. 
 

18.3 WORK AREAS 
There is effective separation between neighboring areas when the activities therein are 
incompatible with each other. Examples include:  

• Volatile organic chemical handling areas, including sample preparation and waste disposal, 
and volatile organic chemical analysis areas. 

 
Access to and use of all areas affecting the quality of analytical testing is defined and controlled 
by secure access to the laboratory building as described below in the Building Security section. 
 
Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure 
that any contamination does not adversely affect data quality. These measures include regular 
cleaning to control dirt and dust within the laboratory.  
 
Work areas are available to ensure an unencumbered work area. Work areas include: 

• Access and entryways to the laboratory. 

• Sample receipt areas. 

• Sample storage areas. 

• Chemical and waste storage areas. 

• Data handling and storage areas. 

• Sample processing areas. 

• Sample analysis areas. 
 

18.4 FLOOR PLAN 
A floor plan can be found in Appendix 1. 
 

18.5 BUILDING SECURITY 
Building pass cards and alarm codes are distributed to all facility employees. 
 
Visitors to the laboratory sign in and out in a visitor’s logbook. A visitor is defined as any person 
who visits the laboratory who is not an employee of the laboratory. [The reason for this is that it 
is important to know who is in the building in case of a safety emergency. The visitors logbook is 
used to ensure that everyone got out of the building safely.]  In addition to signing into the 
laboratory, the Environmental, Health and Safety Manual contains requirements for visitors and 
vendors. There are specific safety forms that must be reviewed and signed.  
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Visitors (with the exception of company employees) are escorted by laboratory personnel at all 
times, or the location of the visitor is noted in the visitor’s logbook. 
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SECTION 19.0 
 

TEST METHODS AND METHOD VALIDATION 
(NELAC 5.5.4) 

 
19.1 OVERVIEW 
 
The laboratory uses methods that are appropriate to meet our clients’ requirements and that are 
within the scope of the laboratory’s capabilities.  These include sampling, handling, transport, 
storage and preparation of samples, and, where appropriate, an estimation of the measurement 
of uncertainty as well as statistical techniques for analysis of environmental data. 
    
Instructions are available in the laboratory for the operation of equipment as well as for the 
handling and preparation of samples.  All instructions, Standard Operating Procedures (SOPs), 
reference methods and manuals relevant to the working of the laboratory are readily available to 
all staff.  Deviations from published methods are documented (with justification) in the laboratory’s 
approved SOPs.  SOPs are submitted to clients for review at their request.  Significant deviations 
from published methods require client approval and regulatory approval where applicable.   
 

19.2 STANDARD OPERATING PROCEDURES (SOPs) 
The laboratory maintains SOPs that accurately reflect all phases of the laboratory such as 
assessing data integrity, corrective actions, handling customer complaints as well as all 
analytical methods and sampling procedures.  The method SOPs are derived from the most 
recently promulgated/approved, published methods and are specifically adapted to the 
laboratory facility.  Modifications or clarifications to published methods are clearly noted in the 
SOPs.  All SOPs are controlled in the laboratory: 
 
• All SOPs contain a revision number, effective date, and appropriate approval signatures.  

Controlled copies are available to all staff. 

• Procedures for writing an SOP are incorporated by reference to TestAmerica’s Corporate 
SOP CW-Q-S-002, Writing a Standard Operating Procedure (SOP) and Laboratory SOP BF-
QA-003, Procedure for Writing, Reviewing and Revising Controlled Quality Documents 
(QAM, SOP, etc) 

 
• SOPs are reviewed at a minimum of every 2 years (annually for Drinking Water SOPs), and 

where necessary, revised to ensure continuing suitability and compliance with applicable 
requirements.  

 

19.3 LABORATORY METHODS MANUAL 
For each test method, the laboratory shall have available the published referenced method as 
well as the laboratory developed SOP.  

Note: If more stringent standards or requirements are included in a mandated test method 
or regulation than those specified in this manual, the laboratory shall demonstrate that such 
requirements are met. If it is not clear which requirements are more stringent, the standard from 
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the method or regulation is to be followed. Any exceptions or deviations from the referenced 
methods or regulations are noted in the specific analytical SOP.  
The laboratory maintains an SOP Index for both technical and non-technical SOPs. Technical 
SOPs are maintained to describe a specific test method.  Non-technical SOPs are maintained to 
describe functions and processes not related to a specific test method. 
 

19.4 SELECTION OF METHODS 
Since numerous methods and analytical techniques are available, continued communication 
between the client and laboratory is imperative to assure the correct methods are utilized.  Once 
client methodology requirements are established, this and other pertinent information is 
summarized by the Project Manager.  These mechanisms ensure that the proper analytical 
methods are applied when the samples arrive for log-in.  For non-routine analytical services 
(e.g., special matrices, non-routine compound lists, etc.), the method of choice is selected 
based on client needs and available technology.  The methods selected should be capable of 
measuring the specific parameter of interest, in the concentration range of interest, and with the 
required precision and accuracy. 
    
19.4.1 Sources of Methods 
 
Routine analytical services are performed using standard EPA-approved methodology.  In some 
cases, modification of standard approved methods may be necessary to provide accurate 
analyses of particularly complex matrices.  When the use of specific methods for sample 
analysis is mandated through project or regulatory requirements, only those methods shall be 
used.   
 
When clients do not specify the method to be used or methods are not required, the methods 
used will be clearly validated and documented in an SOP and available to clients and/or the end 
user of the data. 
 
19.4.1.1 The analytical methods used by the laboratory are those currently accepted and 
approved by the U. S. EPA and the state or territory from which the samples were collected.  
Reference methods include:   
 
• Method 1664, Revision A: N-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel 

Treated N-Hexane Extractable Material (SGT-HEM); Non-polar Material) by Extraction and 
Gravimetry, EPA-821-R-98-002, February 1999 

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, US 
EPA, January 1996. 

• Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act, 
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water. Revised as of July 1, 1995, Appendix 
A to Part 136 - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA 
600 Series) 

• Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983. 

• Methods for the Determination of Inorganic Substances in Environmental Samples, EPA-600/R-
93/100, August 1993. 
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• Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010, June 1991. 
Supplement I: EPA-600/R-94/111, May 1994. 

• Methods for the Determination of Organic Compounds in Drinking Water, EPA-600/4-88-039, 
December 1988, Revised, July 1991, Supplement I, EPA-600-4-90-020, July 1990, Supplement II, 
EPA-600/R-92-129, August 1992. Supplement III EPA/600/R-95/131 - August 1995 (EPA 500 Series) 
(EPA 500 Series methods) 

• Technical Notes on Drinking Water Methods, EPA-600/R94-173, October 1994 

• NIOSH Manual of Analytical Methods, 4th ed., August 1994.  

• Statement of Work for Inorganics & Organics Analysis, SOM and ISM, current versions, USEPA 
Contract Laboratory Program Multi-media, Multi-concentration. 

• Standard Methods for the Examination of Water and Wastewater, 18th/19th /20th / on-line edition; 
Eaton, A.D. Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution 
Control Federation, American Public Health Association: Washington, D.C. 

• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition, 
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II, 
September 1994; Final Update IIB, January 1995; Final Update III, December 1996; Final Update IV, 
January 2008.  

• Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), Philadelphia, 
PA. 

• National Status and Trends Program, National Oceanographic and Atmospheric Administration, 
Volume I-IV, 1985-1994. 

• Manual for the Certification of Laboratories Analyzing Drinking Water (EPA 815-R-05-004, January 
2005) (DW labs only) 

• Code of Federal Regulations (CFR) 40,  Parts 136, 141, 172, 173, 178, 179 and 261 

• New York State DEC Analytical Services Protocol, 2005 

• New York State DOH Methods Manual 

The laboratory reviews updated versions to all the aforementioned references for adaptation 
based upon capabilities, instrumentation, etc., and implements them as appropriate.  As such, 
the laboratory strives to perform only the latest versions of each approved method as 
regulations allow or require. 
 
Other reference procedures for non-routine analyses may include methods established by 
specific states (e.g., Underground Storage Tank methods), ASTM or equipment manufacturers.  
Sample type, source, and the governing regulatory agency requiring the analysis will determine 
the method utilized. 
 
The laboratory shall inform the client when a method proposed by the client may be 
inappropriate or out of date.  After the client has been informed, and they wish to proceed 
contrary to the laboratory’s recommendation, it will be documented.   
 

19.4.2 Demonstration of Capability 
Before the laboratory may institute a new method and begin reporting results, the laboratory 
shall confirm that it can properly operate the method.  In general, this demonstration does not 
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test the performance of the method in real world samples, but in an applicable and available 
clean matrix sample.  If the method is for the testing of analytes that are not conducive to 
spiking, demonstration of capability may be performed on quality control samples. 
 
19.4.2.1 A demonstration of capability (BF-QA-004) is performed whenever there is a 

significant change in instrument type (e.g., new instrumentation), method or 
personnel. 

 
19.4.2.2 The initial demonstration of capability must be thoroughly documented and approved 

by the Operations Manager and QA Manager prior to independently analyzing client 
samples.  All associated documentation must be retained in accordance with the 
laboratories archiving procedures. 

 
19.4.2.3 The laboratory must have an approved SOP, demonstrate satisfactory performance, 

and conduct a method detection limit study (when applicable). There may be other 
requirements as stated within the published method or regulations (i.e., retention 
time window study). 

 
Note: In some instances, a situation may arise where a client requests that an unusual 
analyte be reported using a method where this analyte is not normally reported. If the analyte is 
being reported for regulatory purposes, the method must meet all procedures outlined within this 
QA Manual (SOP, MDL, and Demonstration of Capability). If the client states that the 
information is not for regulatory purposes, the result may be reported as long as the following 
criteria are met: 
 

• The instrument is calibrated for the analyte to be reported using the criteria for the 
method and ICV/CCV criteria are met (unless an ICV/CCV is not required by the 
method or criteria are per project DQOs). 

• The laboratory’s nominal or default reporting limit (RL) is equal to the quantitation 
limit (QL), must be at or above the lowest non-zero standard in the calibration curve 
and must be reliably determined.  Project RLs are client specified reporting levels 
which may be higher than the QL.  Results reported below the QL must be qualified 
as estimated values.  Also see Section 19.6.1.3, Relationship of Limit of Detection 
(LOD) to Quantitation Limit (QL). 

• The client request is documented and the lab informs the client of its procedure for 
working with unusual compounds. The final report must be footnoted: Reporting Limit 
based on the low standard of the calibration curve. 

 

19.4.3 Initial Demonstration of Capability (IDOC) Procedures 
Procedures for generation of IDOCs are detailed below and in laboratory SOP BF-QA-004, 
Laboratory Personnel Training. 

19.4.3.1 The spiking standard used must be prepared independently from those used in 
instrument calibration. 
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19.4.3.2 The analyte(s) shall be diluted in a volume of clean matrix sufficient to prepare four 
aliquots at the concentration specified by a method or the laboratory SOP.  

 
19.4.3.3 At least four aliquots shall be prepared (including any applicable clean-up procedures) 

and analyzed according to the test method (either concurrently or over a period of 
days). 

 
19.4.3.4 Using all of the results, calculate the mean recovery in the appropriate reporting units 

and the standard deviations for each parameter of interest. 
 
19.4.3.5 When it is not possible to determine the mean and standard deviations, such as for 

presence, absence and logarithmic values, the laboratory will assess performance 
against criteria described in the Method SOP. 

 
19.4.3.6 Compare the information obtained above to the corresponding acceptance criteria for 

precision and accuracy in the test method (if applicable) or in laboratory generated 
acceptance criteria (LCS or interim criteria) if there is no mandatory criteria 
established. If any one of the parameters do not meet the acceptance criteria, the 
performance is unacceptable for that parameter. 

 
19.4.3.7 When one or more of the tested parameters fail at least one of the acceptance 

criteria, the analyst must proceed according to either option listed below: 
 

• Locate and correct the source of the problem and repeat the test for all parameters 
of interest beginning with 19.4.3.3 above. 

• Beginning with 19.4.3.3 above, repeat the test for all parameters that failed to meet 
criteria. Repeated failure, however, will confirm a general problem with the 
measurement system. If this occurs, locate and correct the source of the problem 
and repeat the test for all compounds of interest beginning with 20.4.3.1 above. 

 
Note:  Results of successive LCS analyses can be used to fulfill the DOC requirement.   

 
A certification statement (see Figure 19-1) shall be used to document the completion of each 
initial demonstration of capability. A copy of the certification is archived in the analyst’s training 
folder. 
 
 

19.5 LABORATORY DEVELOPED METHODS AND NON-STANDARD METHODS 
Any new method developed by the laboratory must be fully defined in an SOP and validated by 
qualified personnel with adequate resources to perform the method.  Method specifications and 
the relation to client requirements must be clearly conveyed to the client if the method is a non-
standard method (not a published or routinely accepted method).  The client must also be in 
agreement to the use of the non-standard method.   
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19.6 VALIDATION OF METHODS 

Validation is the confirmation by examination and the provision of objective evidence that the 
particular requirements for a specific intended use are fulfilled.  
 
All non-standard methods, laboratory designed/developed methods, standard methods used 
outside of their scope, and major modifications to published methods must be validated to 
confirm they are fit for their intended use. The validation will be as extensive as necessary to 
meet the needs of the given application.  The results are documented with the validation 
procedure used and contain a statement as to the fitness for use. 
 
19.6.1 Method Validation and Verification Activities for All New Methods  
While method validation can take various courses, the following activities can be required as 
part of method validation.  Method validation records are designated QC records and are 
archived accordingly. 
 
19.6.1.1 Determination of Method Selectivity 
 
Method selectivity is the demonstrated ability to discriminate the analyte(s) of interest from other 
compounds in the specific matrix or matrices from other analytes or interference.  In some 
cases to achieve the required selectivity for an analyte, a confirmation analysis is required as 
part of the method. 
 
19.6.1.2 Determination of Method Sensitivity 
 
Sensitivity can be both estimated and demonstrated.  Whether a study is required to estimate 
sensitivity depends on the level of method development required when applying a particular 
measurement system to a specific set of samples.  Where estimations and/or demonstrations of 
sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part 
136 Appendix B, under the Clean Water Act, these shall be followed.  
 
19.6.1.3 Relationship of Limit of Detection (LOD) to the Quantitation Limit (QL) 
 
An important characteristic of expression of sensitivity is the difference in the LOD and the QL.  
The LOD is the minimum level at which the presence of an analyte can be reliably concluded.  
The QL is the minimum concentration of analyte that can be quantitatively determined with 
acceptable precision and bias.  For most instrumental measurement systems, there is a region 
where semi-quantitative data is generated around the LOD (both above and below the 
estimated MDL or LOD) and below the QL.  In this region, detection of an analyte may be 
confirmed but quantification of the analyte is unreliable within the accuracy and precision 
guidelines of the measurement system.  When an analyte is detected below the QL, and the 
presence of the analyte is confirmed by meeting the qualitative identification criteria for the 
analyte, the analyte can be reliably reported, but the amount of the analyte can only be 
estimated.  If data is to be reported in this region, it must be done so with a qualification that 
denotes the semi-quantitative nature of the result. 
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19.6.1.4 Determination of Interferences 
 
A determination that the method is free from interferences in a blank matrix is performed. 
 
19.6.1.5 Determination of Range 
 
Where appropriate to the method, the quantitation range is determined by comparison of the 
response of an analyte in a curve to established or targeted criteria.  Generally the upper 
quantitation limit is defined by highest acceptable calibration concentration.  The lower 
quantitation limit or QL cannot be lower than the lowest non-zero calibration level, and can be 
constrained by required levels of bias and precision. 
 
19.6.1.6 Determination of Accuracy and Precision  
 
Accuracy and precision studies are generally performed using replicate analyses, with a 
resulting percent recovery and measure of reproducibility (standard deviation, relative standard 
deviation) calculated and measured against a set of target criteria. 
 
19.6.1.7 Documentation of Method 
 
The method is formally documented in an SOP.  If the method is a minor modification of a 
standard laboratory method that is already documented in an SOP, an SOP Attachment 
describing the specific differences in the new method is acceptable in place of a separate SOP. 
 
19.6.1.8 Continued Demonstration of Method Performance 
 
Continued demonstration of Method Performance is addressed in the SOP.  Continued 
demonstration of method performance is generally accomplished by batch specific QC samples 
such as LCS, method blanks or PT samples. 
 

19.7 METHOD DETECTION LIMITS (MDL)/ LIMITS OF DETECTION (LOD) 
Method detection limits (MDL) are initially determined in accordance with 40 CFR Part 136, 
Appendix B or alternatively by other technically acceptable practices that have been accepted 
by regulators.  MDL is also sometimes referred to as Limit of Detection (LOD).  The MDL 
theoretically represents the concentration level for each analyte within a method at which the 
Analyst is 99% confident that the true value is not zero.  The MDL is determined for each analyte 
initially during the method validation process and updated as required in the analytical methods, 
whenever there is a significant change in the procedure or equipment, or based on project specific 
requirements (refer to 19.7.10).  Generally the analyst prepares at least seven replicates of 
solution spiked at one to five times the estimated method detection limit (most often at the lowest 
standard in the calibration curve) into the applicable matrix with all the analytes of interest.  Each 
of these aliquots is extracted (including any applicable clean-up procedures) and analyzed in the 
same manner as the samples.  Where possible, the seven replicates should be analyzed over 2-
4 days to provide a more realistic MDL.  To allow for some flexibility, this low level standard may 
be analyzed every batch or every week or some other frequency rather than doing the study all 
at once.  In addition, a larger number of data points may be used if the appropriate t-value 
multiplier is used.   
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Refer to the Corporate SOP No. CA-Q-S-006 or the laboratory’s SOP No. BF-QA-001 for details 
on the laboratory’s MDL process. 
 
 

19.8 INSTRUMENT DETECTION LIMITS (IDL) 
19.8.1 The IDL is sometimes used to assess the reasonableness of the MDLs or in some cases 
required by the analytical method or program requirements.  IDLs are most used in metals 
analyses but may be useful in demonstration of instrument performance in other areas.   
 
19.8.2 IDLs are calculated to determine an instrument’s sensitivity independent of any 
preparation method.  IDLs are calculated either using 7 replicate spike analyses, like MDL but 
without sample preparation, or by the analysis of 10 instrument blanks and calculating 3 x the 
absolute value of the standard deviation.  (For CLP procedures, the IDL is determined using the 
standard deviation of 7 replicate spike analyses on each of 3 non-consecutive days.) 
 
19.8.3 If IDL is > than the MDL, it may be used as the reported MDL.  
 
19.9 VERIFICATION OF DETECTION AND REPORTING LIMITS 
 
19.9.1 Once an MDL is established, it must be verified, on each instrument, by analyzing a 
quality control sample (prepared as a sample) at approximately 2-3 times the calculated MDL 
for single analyte analyses (e.g. most wet chemistry methods, CVAA, etc.) and 1-4 times the 
calculated MDL for multiple analyte methods (e.g. GC, GCMS, ICP, etc.).  The analytes must be 
qualitatively identified or see section 20.7.9 for other options.  This verification does not apply to 
methods that are not readily spiked (e.g. pH, turbidity, etc.) or where the lab does not report to 
the MDL.  If the MDL does not verify, then the lab will not report to the MDL, or redevelop their 
MDL or use the level where qualitative identification is established.  MDLs must be verified at 
least annually  
 
19.9.2 When the laboratory establishes a quantitation limit, it must be initially verified by the 
analysis of a low level standard or QC sample at 1-2 the reporting limit and annually thereafter.  
The annual requirement is waved for methods that have an annually verified MDL.  The 
laboratory will comply with any regulatory  
 
19.10 RETENTION TIME WINDOWS 
Most organic analyses and some inorganic analyses use chromatography techniques for 
qualitative and quantitative determinations.  For every chromatography analysis each analyte will 
have a specific time of elution from the column to the detector.  This is known as the analyte’s 
retention time.  The variance in the expected time of elution is defined as the retention time 
window.  As the key to analyte identification in chromatography, retention time windows must be 
established on every column for every analyte used for that method.  These records are kept with 
the files associated with an instrument for later quantitation of the analytes. Complete details are 
available in the laboratory’s Sops. 
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19.11 EVALUATION OF SELECTIVITY 
The laboratory evaluates selectivity by following the checks within the applicable analytical 
methods, which include mass spectral tuning, second column confirmation, ICP interelement 
interference checks, chromatography retention time windows, sample blanks, and specific 
electrode response factors.  
 

19.12 ESTIMATION OF UNCERTAINTY OF MEASUREMENT 
19.12.1 Uncertainty is “a parameter associated with the result of a measurement, that 
characterizes the dispersion of the values that could reasonably be attributed to the measurand” 
(as defined by the International Vocabulary of Basic and General Terms in Metrology, ISO 
Geneva, 1993, ISBN 92-67-10175-1).  Knowledge of the uncertainty of a measurement provides 
additional confidence in a result’s validity.  Its value accounts for all the factors which could 
possibly affect the result, such as adequacy of analyte definition, sampling, matrix effects and 
interferences, climatic conditions, variances in weights, volumes, and standards, analytical 
procedure, and random variation.  Some national accreditation organizations require the use of 
an “expanded uncertainty”: the range within which the value of the measurand is believed to lie 
within at least a 95% confidence level with the coverage factor k=2. 
 
19.12.2 Uncertainty is not error.  Error is a single value, the difference between the true result 
and the measured result.  On environmental samples, the true result is never known.  The 
measurement is the sum of the unknown true value and the unknown error.  Unknown error is a 
combination of systematic error, or bias, and random error.  Bias varies predictably, constantly, 
and independently from the number of measurements.  Random error is unpredictable, 
assumed to be Gaussian in distribution, and reducible by increasing the number of 
measurements. 
 
19.12.3  The minimum uncertainty associated with results generated by the laboratory can be 
determined by using the Laboratory Control Sample (LCS) accuracy range for a given analyte.  
The LCS limits are used to assess the performance of the measurement system since they take 
into consideration all of the laboratory variables associated with a given test over time (except 
for variability associated with the sampling and the variability due to matrix effects).  The percent 
recovery of the LCS is compared either to the method-required LCS accuracy limits or to the 
statistical, historical, in-house LCS accuracy limits. 
 
19.12.4 To calculate the uncertainty for the specific result reported, multiply the result by the 
decimal of the lower end of the LCS range percent value for the lower end of the uncertainty 
range, and multiply the result by the decimal of the upper end of the LCS range percent value 
for the upper end of the uncertainty range.  These calculated values represent a 99%-certain 
range for the reported result.  As an example, suppose that the result reported is 1.0 mg/l, and 
the LCS percent recovery range is 50 to 150%.  The uncertainty range would be 0.5 to 1.5 mg/l, 
which could also be written as 1.0 +/- 0.5 mg/l. 
 
19.12.5 In the case where a well recognized test method specifies limits to the values of 
major sources of uncertainty of measurement (e.g. 524.2, 525, etc) and specifies the form of 
presentation of calculated results, no further discussion of uncertainty is required. 
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19.13 SAMPLE REANALYSIS GUIDELINES   
Because there is a certain level of uncertainty with any analytical measurement, a sample 
reanalysis may result in either a higher or lower value from an initial sample analysis.  There are 
also variables that may be present (e.g., sample homogeneity, analyte precipitation over time, 
etc.) that may affect the results of a reanalysis.  Based on the above comments, the laboratory 
will reanalyze samples at a client’s request with the following caveats. Client specific 
Contractual Terms & Conditions for reanalysis protocols may supersede the following items. 
  
• Homogenous samples: If a reanalysis agrees with the original result to within the RPD limits 

for MS/MSD or Duplicate analyses, or within + 1 reporting limit for samples < 5x the 
reporting limit, the original analysis will be reported.  At the client’s request, both results may 
be reported on the same report but not on two separate reports.  

 
• If the reanalysis does not agree (as defined above) with the original result, then the 

laboratory will investigate the discrepancy and reanalyze the sample a third time for 
confirmation if sufficient sample is available.  

 
• Any potential charges related to reanalysis are discussed in the contract terms and 

conditions or discussed at the time of the request. The client will typically be charged for 
reanalysis unless it is determined that the lab was in error.    

 
• Due to the potential for increased variability, reanalysis may not be applicable to Non-

homogenous, Encore, and Sodium Bisulfate preserved samples. See the Department 
Supervisor or Laboratory Director/Manager if unsure. 

 

19.14 CONTROL OF DATA 
The laboratory has policies and procedures in place to ensure the authenticity, integrity, and 
accuracy of the analytical data generated by the laboratory. 
 
19.14.1 Computer and Electronic Data Related Requirements  
 
The three basic objectives of our computer security procedures and policies are shown below.      
The laboratory is currently running the ‘TALS Data System’ which is a LIMs system that has 
been highly customized to meet the needs of the laboratory.  It is referred to as LIMS for the 
remainder of this section. The LIMS utilizes a SQL server which is an industry standard 
relational database platform.  It is referred to as Database for the remainder of this section. 
 
19.14.1.1 Maintain the Database Integrity 
 
 Assurance that data is reliable and accurate through data verification (review) procedures, 
password-protecting access, anti-virus protection, data change requirements, as well as an 
internal LIMS permissions procedure.  
 

• LIMS Database Integrity is achieved through data input validation, internal user 
controls, and data change requirements. 
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• Spreadsheets and other software developed in-house must be verified with 
documentation through hand calculations prior to use. 

 
 

19.14.1.2 Ensure Information Availability  
 
Protection against loss of information or service is ensured through scheduled back-ups, stable 
file server network architecture, secure storage of media, line filter, Uninterruptible Power 
Supply (UPS), and maintaining older versions of software as revisions are implemented.  
 
19.14.1.3 Maintain Confidentiality 
 
Ensure data confidentiality through physical access controls, when electronically transmitting 
data.  
 

19.14.2 Data Reduction 
The complexity of the data reduction depends on the analytical method and the number of discrete 
operations involved (e.g., extractions, dilutions, instrument readings and concentrations).  The 
analyst calculates the final results from the raw data or uses appropriate computer programs to 
assist in the calculation of final reportable values.   
 
For manual data entry, e.g., Wet Chemistry, the data is reduced by the analyst and then verified by 
the Department Manager or alternate analyst prior to updating the data in LIMS.  The data review 
sheets, or any other type of applicable documents, are signed by both the analyst and alternate 
reviewer to confirm the accuracy of the manual entry(s). 
 
Manual integration of peaks will be documented and reviewed and the raw data will be flagged in 
accordance with the TestAmerica Corporate SOP CA-Q-S-002, Acceptable Manual Integration 
Practices.  
 
Analytical results are reduced to appropriate concentration units specified by the analytical 
method, taking into account factors such as dilution, sample weight or volume, etc.  Blank correction 
will be applied only when required by the method or per manufacturer’s indication; otherwise, it 
should not be performed. Calculations are independently verified by appropriate laboratory staff.  
Calculations and data reduction steps for various methods are summarized in the respective 
analytical SOPs or program requirements. 

 

19.14.2.1 All raw data must be retained in the project job folder, computer file, and/or run log.  
All criteria pertinent to the method must be recorded. The documentation is recorded 
at the time observations or calculations are made and must be signed or 
initialed/dated (month/day/year). It must be easily identifiable who performed which 
tasks if multiple people were involved. 

 
19.14.2.2 In general, concentration results are reported in milligrams per liter (mg/l) or 

micrograms per liter (µg/l) for liquids and milligrams per kilogram (mg/kg) or 
micrograms per kilogram (µg/kg) for solids. For values greater than 10,000 mg/l, 
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results can be reported in percent, i.e., 10,000 mg/l = 1%. Units are defined in each 
lab SOP. 

 
19.14.2.3 In reporting, the analyst or the instrument output records the raw data result using 

values of known certainty plus one uncertain digit.  If final calculations are performed 
external to LIMS, the results should be entered in LIMS with at least three significant 
figures.  In general, final inorganic results are reported to 2 significant figures for 
values less than 10 and 3 significant figures for values greater than 10 on the final 
report.  Organic results are generally reported to 1 significant figure for values less 
than 10 and 2 significant figures for values greater than 10 on the final report.  The 
number of significant figures may be adjusted based on client or project 
requirements.     

 
19.14.2.4   For those methods that do not have an instrument printout, an instrumental output 

or a calculation spreadsheet upload compatible with the LIMS System, the final 
results and dilution factors are entered directly into LIMS by the analyst, and the 
software formats the final result for the analytical report.  LIMS has a defined 
significant figure criterion for each analyte.   

 

19.14.2.5 The laboratory strives to import data directly from instruments or calculation 
spreadsheets to ensure that the reported data are free from transcription and 
calculation errors.  For those analyses with an instrumental output compatible with 
the LIMS, the raw results and dilution factors are transferred into LIMS electronically 
after reviewing the quantitation report, and removing unrequested or poor spectrally-
matched compounds.  The analyst prints a copy of what has been entered to check 
for errors.  This printout and the instrument’s printout of calibrations, concentrations, 
retention times, chromatograms, and mass spectra, if applicable, are retained with 
the data file.  The data file is automatically transferred to the network server and, 
eventually, to a back-up tape file. 

 

19.14.3 Logbook / Worksheet Use Guidelines 
Logbooks and worksheets are filled out ‘real time’ and have enough information on them to 
trace the events of the applicable analysis/task.  (e.g. calibrations, standards, analyst, sample 
ID, date, time on short holding time tests, temperatures when applicable, calculations are 
traceable, etc.)     
 
• Corrections are made following the procedures outlined in Section 12.  

• Logbooks are controlled by the QA department.  A record is maintained of all logbooks in 
the lab.   

• Unused portions of pages must be “Z”’d out, signed and dated.  

• Worksheets are created with the approval of the Technical Director/QA Manager at the 
facility. The QA Manager controls all worksheets following the procedures in Section 6.  
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19.14.4 Review / Verification Procedures 
 
Review procedures are out lined in several laboratory SOPs (e.g. BF-SR-002, “Receipt of 
Analytical Samples”, BF-GP-012, “Technical Data Review”, and BF-PM-001, “Project 
Information Requirements”) to ensure that reported data are free from calculation and 
transcription errors, that QC parameters have been reviewed and evaluated before data is 
reported.  The laboratory also has an SOP discussing Manual Integrations to ensure the 
authenticity of the data (BF-GP-013, Manual Integration).  The general review concepts are 
discussed below, more specific information can be found in the SOPs. 
 
19.14.4.1 The data review process at the laboratory starts at the Sample Control level.  Sample 

Control personnel review chain-of-custody forms and input the sample information and 
required analyses into a computer LIMS.  The Project Managers perform review of the 
chain-of-custody forms and inputted information and approve the input in LIMs to 
make the samples available to the laboratory departments for batching and 
processing. 

 
19.14.4.2 The next level of data review occurs with the Analysts.  As results are generated, 

analysts review their work to ensure that the results generated meet QC requirements 
and relevant EPA methodologies.  The Analysts transfer the data into the LIMS and 
add any manual data qualifiers or dilution codes if applicable. To ensure data 
compliance, a different analyst performs a second level of review.  Second level review 
is accomplished by checking reported results against raw data and evaluating the 
results for accuracy.  During the second level review, blank runs, QA/QC check 
results, initial and continuing calibration results, laboratory control samples, sample 
data, qualifiers and spike information are evaluated. Where calibration is not required 
on a daily basis, secondary review of the initial calibration results may be conducted at 
the time of calibration. Approximately 10% of all sample data from manual methods 
and from automated methods, all GC/MS spectra and all manual integrations are 
reviewed.   Issues that deem further review include the following: 

 
• QC data are outside the specified control limits for accuracy and precision 

• Reviewed sample data does not match with reported results 

• Unusual detection limit changes are observed 

• Samples having unusually high results 

• Samples exceeding a known regulatory limit 

• Raw data indicating some type of contamination or poor technique 

• Inconsistent peak integration 

• Transcription errors 

• Results outside of calibration range 

• Results deviate from historical trends (if history available) 

 



Document No. BF-QAM
Section Revision No.:  2

Section Effective Date: 02/01/2011
Page 19-14 of 19-16

 

Company Confidential & Proprietary 

19.14.4.3 Unacceptable analytical results may require reanalysis of the samples.  Any unusual 
or uncharacteristic circumstances are brought to the attention of the Department 
Manager.  The Department Manager may involve the Project Manager, the Technical 
Director and/or the QA Manager for further investigation depending on the issue.  
Corrective action is initiated whenever necessary.  

 
19.14.4.4 The results are then entered or directly transferred into the computer database and a 

hard copy (or .pdf) is printed for the client.   
 
19.14.4.5 As a final review prior to the release of the report, the Project Manager reviews the 

results for appropriateness and completeness.  This review and approval ensures 
that client requirements have been met and that the final report has been properly 
completed.  The process includes, but is not limited to, verifying that chemical 
relationships are evaluated, COC is followed, cover letters/ narratives are present, 
flags are appropriate, and project specific requirements are met.   

 
19.14.4.6 Any project that requires a data package is subject to a tertiary data review for 

transcription errors and acceptable quality control requirements. The Project 
Manager then signs the final report and creates the invoice. When complete, the 
report is issued to the client. 

 

19.14.5 Manual Integrations 
Computerized data systems provide the analyst with the ability to re-integrate raw instrument 
data in order to optimize the interpretation of the data.  Though manual integration of data is an 
invaluable tool for resolving variations in instrument performance and some sample matrix 
problems, when used improperly, this technique would make unacceptable data appear to meet 
quality control acceptance limits.  Improper re-integrations lead to legally indefensible data, a 
poor reputation, or possible laboratory decertification.  Because guidelines for re-integration of 
data are not provided in the methods and most methods were written prior to widespread 
implementation of computerized data systems, the laboratory trains all analytical staff on proper 
manual integration techniques using SOP CA-Q-S-002 as the guidelines.   
 
19.14.5.1 The analyst must adjust baseline or the area of a peak in some situations, for 

example when two compounds are not adequately resolved or when a peak shoulder 
needs to be separated from the peak of interest.  The analyst must use professional 
judgment and common sense to determine when manual integrating is required.  
Analysts are encouraged to ask for assistance from a senior analyst or manager 
when in doubt. 

 
19.14.5.2 Analysts shall not increase or decrease peak areas for the sole purpose of achieving 

acceptable QC recoveries that would have otherwise been unacceptable. The 
intentional recording or reporting of incorrect information (or the intentional omission 
of correct information) is against company principals and policy and is grounds for 
immediate termination. 
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19.14.5.3 Client samples, performance evaluation samples, and quality control samples are all 
treated equally when determining whether or not a peak area or baseline should be 
manually adjusted. 

 
19.14.5.4 All manual integrations receive a second level review.  Manual integrations must be 

indicated on an expanded scale “after” chromatograms such that the integration 
performed can be easily evaluated during data review.  Expanded scale “before” 
chromatograms are also required for all manual integrations on QC parameters 
(calibrations, calibration verifications, laboratory control samples, internal standards, 
surrogates, etc.) unless the laboratory has another documented  corporate approved 
procedure in place that can demonstrate an active process for detection and 
deterrence of improper integration practices.   
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Figure 19-1. 
Example - Demonstration of Capability Documentation 
 

                                                                                                                                       
.                                                                                                                 DOC Cert. Statement 
                                                                                                               Revision 9 
                                                                                                               April 13, 2010 

      
TESTAMERICA LABORATORIES, INC. 

 
TRAINING & DEMONSTRATION OF CAPABILITY CERTIFICATION STATEMENT 

 
 
Employee:     __________________________________   Page ____     __of__  
   
Method Number: ______________ ___________________   Date: _________  
 
Parameters or Analytes:          ____________________________________ 
 
Initial Demonstration of Capability:    □    
 
           SOP Number: ____________________Revision # __________       Date Read____________ 
 

Trained By:__________________________________    
 

Date training began:_____________________  Date training completed:___________________ 
 
Continued Demonstration of Capability: □ 
 

SOP Number: __________________________ Revision # __________       Date Read________ 
 
I CERTIFY that I have read and understand the SOP identified above.  I have also submitted data associated with the demonstration of 
capability.            
 
     ________________________________       _____________ 
      Employee Signature   Date 

 
-                        --------------------------------------------------------------------------------------------------------------------------------------- 

We, the undersigned, CERTIFY that: 
 
1. The analyst identified above, using the cited test method(s), which is in use at this facility for the analyses of samples under the 
National Environmental Laboratory Accreditation Program, have met the Demonstration of Capability. 
 
2. The test method(s) was performed by the analyst(s) identified on this certification. 
 
3. A copy of the test method(s) and the laboratory-specific Sops are available for all personnel on-site. 
 
4. The data associated with the demonstration capability are true, accurate, complete and self-explanatory. 
 
5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these analyses have been retained at this 
facility, and that the associated information is well organized and available for review by authorized assessors. 
  
 
Jennifer Pierce               _____________________________________                  _________ 
Operations Manager    Signature    Date 
 
Paula Benham                     _____________________________________             _________ 
Quality Assurance Manager   Signature    Date 
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                                                                  SECTION 20 
 
                                              EQUIPMENT (AND CALIBRATIONS) 

(NELAC 5.5.5) 
 
20.1 OVERVIEW 
The laboratory purchases the most technically advanced analytical instrumentation for sample 
analyses.  Instrumentation is purchased on the basis of accuracy, dependability, efficiency and 
sensitivity.  Each laboratory is furnished with all items of sampling, preparation, analytical testing 
and measurement equipment necessary to correctly perform the tests for which the laboratory 
has capabilities.  Each piece of equipment is capable of achieving the required accuracy and 
complies with specifications relevant to the method being performed.    Before being placed into 
use, the equipment (including sampling equipment) is calibrated and checked to establish that it 
meets its intended specification.  The calibration routines for analytical instruments establish the 
range of quantitation. Calibration procedures are specified in laboratory SOPs.  A list of 
laboratory equipment and instrumentation is presented in Table 20-1. 
 
Equipment is only operated by authorized and trained personnel.  Manufacturer’s instructions 
for equipment use are readily accessible to all appropriate laboratory personnel. 
 
20.2 PREVENTIVE MAINTENANCE 
 
20.2.1 The laboratory follows a well-defined maintenance program to ensure proper equipment 
operation and to prevent the failure of laboratory equipment or instrumentation during use.  This 
program of preventive maintenance helps to avoid delays due to instrument failure. 
 
20.2.2 Routine preventive maintenance procedures and frequency, such as lubrication, 
cleaning, and replacements, should be performed according to the procedures outlined in the 
manufacturer's manual. Qualified personnel must also perform maintenance when there is 
evidence of degradation of peak resolution, a shift in the calibration curve, loss of sensitivity, or 
failure to continually meet one of the quality control criteria. 
 
 
20.2.3 Table 20-2 lists examples of scheduled routine maintenance. It is the responsibility of 
each Department Manager to ensure that instrument maintenance logs are kept for all 
equipment in his/her department.  Preventative maintenance procedures may also be outlined in 
analytical SOPs or instrument manuals.  (Note:  for some equipment, the log used to monitor 
performance is also the maintenance log.  Multiple pieces of equipment may share the same log 
as long as it is clear as to which instrument is associated with an entry.) 
 
20.2.4 Instrument maintenance logs are controlled and are used to document instrument 
problems, instrument repair and maintenance activities. Maintenance logs shall be kept for all 
major pieces of equipment.  Instrument maintenance logs may also be used to specify 
instrument parameters.  
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20.2.4.1 Documentation must include all major maintenance activities such as contracted 
preventive maintenance and service and in-house activities such as the replacement of 
electrical components, lamps, tubing, valves, columns, detectors, cleaning and adjustments.  
 
20.2.4.2 Each entry in the instrument log includes the Analyst's initials, the date, a detailed 
description of the problem (or maintenance needed/scheduled), a detailed explanation of the 
solution or maintenance performed, and a verification that the equipment is functioning properly 
(state what was used to determine a return to control. e.g. CCV run on ‘date’ was acceptable, or 
instrument recalibrated on ‘date’ with acceptable verification, etc.) must also be documented in 
the instrumentation records. 
 
20.2.4.3 When maintenance or repair is performed by an outside agency, service receipts 
detailing the service performed can be affixed into the logbooks adjacent to pages describing 
the maintenance performed. This stapled in page must be signed across the page entered and 
the logbook so that it is clear that a page is missing if only half a signature is found in the 
logbook. 
 
20.2.5 If an instrument requires repair (subjected to overloading or mishandling, gives suspect 
results, or otherwise has shown to be defective or outside of specified limits) it shall be taken out 
of operation and tagged as out of service or otherwise isolated until such a time as the repairs 
have been made and the instrument can be demonstrated as operational by calibration and/or 
verification or other test to demonstrate acceptable performance.  The laboratory shall examine 
the effect of this defect on previous analyses   
 
20.2.6 In the event of equipment malfunction that cannot be resolved, service shall be obtained 
from the instrument vendor manufacturer, or qualified service technician, if such a service can 
be tendered.  If on-site service is unavailable, arrangements shall be made to have the 
instrument shipped back to the manufacturer for repair.  Back up instruments, which have been 
approved, for the analysis shall perform the analysis normally carried out by the malfunctioning 
instrument.  If the back up is not available and the analysis cannot be carried out within the 
needed timeframe, the samples shall be subcontracted. 
 
If an instrument is sent out for service or transferred to another facility, it must be recalibrated 
and verified (including new initial MDL study) prior to return to lab operations. 
 

20.3 SUPPORT EQUIPMENT 

This section applies to all devices that may not be the actual test instrument, but are necessary 
to support laboratory operations. These include but are not limited to: balances, ovens, 
refrigerators, freezers, incubators, water baths, field sampling devices, temperature measuring 
devices and volumetric dispensing devices if quantitative results are dependent on their 
accuracy, as in standard preparation and dispensing or dilution into a specified volume.  All raw 
data records associated with the support equipment are retained to document instrument 
performance.  Laboratory SOPs BF-GP-001,”Calibration of Autopipettes and Repipetters” and 
BF-GP-002, “Support Equipment: Maintenance, Record Keeping and Corrective Actions of 
Analytical Balances, Temperature Control Devises and Reagent Water” provide additional detail 
on the monitoring and record keeping for support equipment. 
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20.3.1 Weights and Balances 
 
The accuracy of the balances used in the laboratory is checked every working day, before use.  
All balances are placed on stable counter tops.  
 
 Each balance is checked prior to initial serviceable use with at least two certified ASTM type 1 
weights spanning its range of use (weights that have been calibrated to ASTM type 1 weights 
may also be used for daily verification).    ASTM type 1 weights used only for calibration of other 
weights (and no other purpose) are inspected for corrosion, damage or nicks at least annually 
and if no damage is observed, they are calibrated at least every 5 years by an outside 
calibration laboratory.   Any weights (including ASTM Type 1) used for daily balance checks or 
other purposes are recalibrated/recertified annually to NIST standards (this may be done 
internally if laboratory maintains “calibration only” ASTM type 1 weights).  
 
All balances are serviced annually by a qualified service representative, who supplies the 
laboratory with a certificate that identifies traceability of the calibration to the NIST standards.   
 
All of this information is recorded in logs, and the recalibration/recertification certificates are kept 
on file.   
 
 
20.3.2 pH, Conductivity, and Turbidity Meters  
 
The pH meters used in the laboratory are accurate to + 0.1 pH units, and have a scale 
readability of at least 0.05 pH units.  The meters automatically compensate for the temperature, 
and are calibrated with at least two working range buffer solutions before each use.   
 
Conductivity meters are also calibrated before each use with a known standard to demonstrate 
the meters do not exceed an error of 1% or one umhos/cm.   
 
Turbidity meters are also calibrated before each use.  All of this information is documented in 
logs.   
 
Consult pH and Conductivity, and Turbidity SOPs for further information. 
 
20.3.3 Thermometers  
 
All reusable thermometers are calibrated on an annual basis with a NIST-traceable 
thermometer.  Disposable glycol thermometers are discarded upon expiration and replaced with 
newly purchased thermometers.  IR thermometers are verified daily and calibrated annually.  
Digital probes and thermocouples are calibrated quarterly.  
 
The NIST thermometer is recalibrated every five years (unless thermometer has been exposed 
to temperature extremes or apparent separation of internal liquid) by an approved outside 
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service and the provided certificate of traceability is kept on file.  The NIST thermometer(s) have 
increments of 1 degree (0.5 degree or less increments are required for drinking water 
microbiological laboratories) and have ranges applicable to method and certification 
requirements. The NIST traceable thermometer is used for no other purpose than to calibrate 
other thermometers.   
 
All of this information is documented in logbooks. Monitoring method-specific temperatures, 
including incubators, heating blocks, water baths, and ovens, is documented in method-specific 
logbooks.  More information on this subject can be found in the laboratory SOP BF-GP-020, 
“Thermometer Calibration”. 
 
20.3.4 Refrigerators/Freezer Units, Waterbaths, Ovens and Incubators 
 
The temperatures of all refrigerator units and freezers used for sample and standard storage are 
monitored each working day. 
 
Ovens, waterbaths and incubators are monitored on days of use.   
 
All of this equipment has a unique identification number, and is assigned a unique thermometer 
for monitoring.   
 
Sample storage refrigerator temperatures are kept between > 0ºC and < 6 ºC.  
 
Specific temperature settings/ranges for other refrigerators, ovens waterbaths, and incubators 
can be found in method specific SOPs.   
 
All of this information is documented in Daily Temperature Logbooks and method-specific 
logbooks.  
 
20.3.5 Autopipettors, Dilutors, and Syringes  
 
Mechanical volumetric dispensing devices including burettes (except Class A Glassware) are 
given unique identification numbers and the delivery volumes are verified gravimetrically at a 
minimum on a quarterly basis. Glass micro-syringes are considered the same as Class A 
glassware. 
 
For those dispensers that are not used for analytical measurements, a label is applied to the 
device stating that it is not calibrated.  Any device not regularly verified can not be used for any 
quantitative measurements.   
 
Micro-syringes are purchased from Hamilton Company.  Each syringe is traceable to NIST.  The 
laboratory keeps on file an “Accuracy and Precision Statement of Conformance” from Hamilton 
attesting established accuracy.  
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20.3.6 Field Sampling Devices (Isco Auto Samplers)  
 
Each Auto Sampler (ISCO) is assigned a unique identification number in order to keep track of the 
calibration.  This number is also recorded on the sampling documentation. 
 
The Auto Sampler is calibrated monthly (or if not utilized monthly, immediately prior to its usage) 
by setting the sample volume to 100ml and recording the volume received.  The results are filed 
in a logbook/binder.  The Auto Sampler is programmed to run three (3) cycles and each of the 
three cycles is measured into a graduated cylinder to verify 100ml are received.   
 
If the RSD (Relative Standard Deviation) between the 3 cycles is greater than 10%, the procedure 
is repeated and if the result is still greater than 10%, then the Auto Sampler is taken out of service 
until it is repaired and calibration verification criteria can be met.  The results of this check are kept 
in a logbook/binder.   
 
Additional calibration and use information is detailed in laboratory SOP BF-FS-006, “Calibration of 
Field Meter”. 
 
20.4 INSTRUMENT CALIBRATIONS 
Calibration of analytical instrumentation is essential to the production of quality data.  Strict 
calibration procedures are followed for each method.  These procedures are designed to 
determine and document the method detection limits, the working range of the analytical 
instrumentation and any fluctuations that may occur from day to day. 
 
Sufficient raw data records are retained to allow an outside party to reconstruct all facets of the 
initial calibration.  Records contain, but are not limited to, the following: calibration date, method, 
instrument, analyst(s) initials or signatures, analysis date, analytes, concentration, response, 
type of calibration (Avg RF, curve, or other calculations that may be used to reduce instrument 
responses to concentration.) 
 
Sample results must be quantitated from the initial calibration and may not be quantitated from 
any continuing instrument calibration verification unless otherwise required by regulation, 
method or program. 
 
If the initial calibration results are outside of the acceptance criteria, corrective action is 
performed and any affected samples are reanalyzed if possible.  If the reanalysis is not 
possible, any data associated with an unacceptable initial calibration will be reported with 
appropriate data qualifiers (refer to Section 12).  
 
Note: Instruments are calibrated initially and as needed after that and at least annually.  
 

20.4.1 Calibration Standards 

 
Calibration standards are prepared using the procedures indicated in the Reagents and 
Standards section of the determinative method SOP.  
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20.4.1.1 Standards for instrument calibration are obtained from a variety of sources.  All 

standards are traceable to national or international standards of measurement, or to 
national or international standard reference materials.   

 
20.4.1.2 The lowest concentration calibration standard that is analyzed during an initial 

calibration must be at or below the stated reporting limit for the method based on the 
final volume of extract (or sample).  

 
  
20.4.1.3 The other concentrations define the working range of the instrument/method or 

correspond to the expected range of concentrations found in actual samples that are 
also within the working range of the instrument/method. Results of samples not 
bracketed by initial instrument calibration standards (within calibration range to 3 
significant figures) must be reported as having less certainty, e.g., defined qualifiers 
or flags (additional information may be included in the case narrative).  The 
exceptions to these rules are methods where the referenced method does not 
specify two or more standards.  

 
 
20.4.1.4 All initial calibrations are verified with a standard obtained from a second source and 

traceable to a national standard, when available (or vendor certified different lot if a 
second source is not available).  For unique situations, such as air analysis where no 
other source or lot is available, a standard made by a different analyst would be 
considered a second source.  This verification occurs immediately after the 
calibration curve has been analyzed, and before the analysis of any samples.  

 

20.4.2 Calibration Verification 
The calibration relationship established during the initial calibration must be verified at least 
daily as specified in the laboratory method SOPs in accordance with the referenced analytical 
methods and NELAC (2003) standard, Section 5.5.5.10. The process of calibration verification 
applies to both external standard and internal standard calibration techniques, as well as to 
linear and non-linear calibration models. Initial calibration verification is with a standard source 
secondary (second source standard) to the calibration standards, but continuing calibration 
verifications may use the same source standards as the calibration curve. 
 

Note: The process of calibration verification referred to is fundamentally different from the 
approach called "calibration" in some methods. As described in those methods, the calibration 
factors or response factors calculated during calibration are used to update the calibration 
factors or response factors used for sample quantitation. This approach, while employed in 
other EPA programs, amounts to a daily single-point calibration. 

All target analytes and surrogates, including those reported as non-detects, must be included in 
periodic calibration verifications for purposes of retention time confirmation and to demonstrate 
that calibration verification criteria are being met i.e., RPD, per NELAC (2003) Standard, Section 
5.5.5.10. 
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All samples must be bracketed by periodic analyses of standards that meet the QC acceptance 
criteria (e.g., calibration and retention time).  The frequency is found in the determinative 
methods or SOPs.    
 
Note: If an internal standard calibration is being used (basically GCMS) then bracketing 
standards are not required, only daily verifications are needed.  The results from these 
verification standards must meet the calibration verification criteria and the retention time criteria 
(if applicable).  
 
Generally, the initial calibrations must be verified at the beginning of each 12-hour analytical 
shift during which samples are analyzed.  (Some methods may specify more or less frequent 
verifications). The 12-hour analytical shift begins with the injection of the calibration verification 
standard (or the MS tuning standard in MS methods). The shift ends after the completion of the 
analysis of the last sample, QC, or standard that can be injected within 12 hours of the 
beginning of the shift.   
 
A continuing instrument calibration verification (CCV) must be repeated at the beginning and, for 
methods that have quantitation by external calibration models, at the end of each analytical 
batch. Some methods have more frequent CCV requirements see specific SOPs.   Most 
Inorganic methods require the CCV to be analyzed after ever 10 samples or injections, including 
matrix or batch QC samples. 
 
Note:  If an internal standard calibration is being used (basically GCMS) then bracketing 
standards are not required, only daily verifications are needed.  The results from these 
verification standards must meet the calibration verification criteria and the retention time criteria 
(if applicable).   
  
 
20.4.2.1 Verification of Linear and Non-Linear Calibrations 
 

Calibration verification for calibrations involves the calculation of the percent drift or the percent 
difference of the instrument response between the initial calibration and each subsequent 
analysis of the verification standard. (These calculations are available in the laboratory method 
SOPs.) Verification standards are evaluated based on the % Difference from the average CF or 
RF of the initial calibration or based on % Drift or % Recovery if a linear or quadratic curve is 
used. 

Regardless of whether a linear or non-linear calibration model is used, if initial verification 
criterion is not met, then no sample analyses may take place until the calibration has been 
verified or a new initial calibration is performed that meets the specifications listed in the method 
SOPs.  If the calibration cannot be verified after the analysis of a single verification standard, 
then adjust the instrument operating conditions and/or perform instrument maintenance, and 
analyze another aliquot of the verification standard. If the calibration cannot be verified with the 
second standard, then a new initial calibration is performed. 
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• When the acceptance criteria for the calibration verification are exceeded high, i.e., high 
bias, and there are associated samples that are non-detects, then those non-detects may be 
reported. Otherwise, the samples affected by the unacceptable calibration verification shall 
be reanalyzed after a new calibration curve has been established, evaluated and accepted. 

 
• When the acceptance criteria for the calibration verification are exceeded low, i.e., low bias, 

those sample results may be reported if they exceed a maximum regulatory limit/decision 
level. Otherwise, the samples affected by the unacceptable verification shall be reanalyzed 
after a new calibration curve has been established, evaluated and accepted. Alternatively, a 
reporting limit standard may be analyzed to demonstrate that the laboratory can still support 
non-detects at their reporting limit.  

 
 

20.5 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) – GC/MS ANALYSIS 
For samples containing components not associated with the calibration standards, a library 
search may be made for the purpose of tentative identification. The necessity to perform this 
type of identification will be determined by the purpose of the analyses being conducted.  Data 
system library search routines should not use normalization routines that would misrepresent 
the library or unknown spectra when compared to each other. 
 
Note:  If the TIC compound is not part of the client target analyte list but is calibrated by the 
laboratory and is both qualitatively and/or quantitatively identifiable, it should not be reported as 
a TIC.  If the compound is reported on the same form as true TICs, it should be qualified and/or 
narrated that the reported compound is qualitatively and quantitatively (if verification in control) 
reported compared to a known standard that is in control (where applicable). 
 
For example, the RCRA permit or waste delisting requirements may require the reporting of 
non-target analytes. Only after visual comparison of sample spectra with the nearest library 
searches may the analyst assign a tentative identification.  See laboratory SOP’s BF-MB-005 
and BF-MV-007 for guidelines for making tentative identifications     
 
Note:   
For general reporting if TICs are requested, the ten (10), largest non-target analyte peaks 
whose area count exceeds 10% of the nearest internal standard will be termed “Tentatively 
Identified Compounds” (TICs). More or fewer TICs may be identified based on client 
requirements. 
 

20.6 GC/MS TUNING 
Prior to any GCMS analytical sequence, including calibration, the instrument parameters for the 
tune and subsequent sample analyses within that sequence must be set. 
 
Prior to tuning/auto-tuning the mass spec, the parameters may be adjusted within the 
specifications set by the manufacturer or the analytical method.  These generally don't need any 
adjustment but it may be required based on the current instrument performance.  If the tune 
verification does not pass it may be necessary to clean the source or perform additional 
maintenance.  Any maintenance is documented in the maintenance log. 
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Table 20-1. Laboratory Equipment and Instrumentation – TestAmerica Buffalo 

 
Instrumentation Serial 

Number 
Date In 
Service

Autosample
r 

Conditio
n 

Hazelwood 
Floor Plan 
Location 

Method(s) 
Performed 

GC/MS Instrumentation  
Agilent 5975 CN10833020 2009 Yes good T 8260B 
Agilent 5975 US80838844 2008 Yes good C 8260B 
Agilent 5973 US44621446 2005 Yes good G 8260B 
Agilent 5973 US52420646 2005 Yes good J 8260B 
Agilent 5973 US41720721 2004 Yes good S  8260B 
Agilent 5973 US35120354 2004 Yes good W 8270C, 625 
Agilent 5973 US41720707 2004 Yes good X 8270C, 625 
Agilent 5973 US10241053 2003 Yes good R 8260B 
Agilent 5973 US30965634 2003 Yes good V 8270C, 625 
Agilent 5973 US03965692 2003 Yes good U 8270C, 625 
Agilent 5973 US05060076 2001 Yes good F 8260B 
Agilent 5973 US05060084 2001 Yes good N 8260B 
Agilent 5973 US03950346 2001 Yes good P 8260B 
Agilent 5973 US82321636 2001 Yes good Q 8260B 
GC Instrumentation  
Agilent 6890 dual uECD CN10520009 2005 Yes good 5 8081 
Agilent 6890 dual uECD CN10520010 2005 Yes good 6 CLP Pest/PCB 
Agilent 6890 dual uECD CN10448015 2005 Yes good 7 8082 
Hewlett Packard 5890II dual ECD 3336A53126 1994 Yes good 14 8082 
Hewlett Packard 5890II dual ECD 3336A63465 1994 Yes good 15 RSK 
Hewlett Packard 5890II dual ECD 3336A53464 1994 Yes good 16 Screening 
Hewlett Packard 5890II dual ECD 3336A53463 1994 Yes good 17 504, 8011 
Hewlett Packard 5890II dual ECD 3336A54409 1994 Yes good 18 608, 8081 
Hewlett Packard 5890II dual ECD 3336A54408 1994 Yes good 19 8082 
Hewlett Packard 5890II FID/FID 3115A34892 1994 Yes good 2 NIOSH Air 
Hewlett Packard 5890II PID/FID 3336A60622 1994 Yes good 22 8021B 
Hewlett Packard 5890II Hall/PID 3235A54089 1994 Yes good 0 8021B 
Hewlett Packard 5890II PID/FID 3336A53465 1994 Yes good 23 8021B 
Hewlett Packard 5890II dual FID 3336A53727 1994 Yes good 24 8015 DRO 
Hewlett Packard 5890II dual ECD 3310A47661 1993 Yes good 12 8082 
Hewlett Packard 5890II dual ECD 3336A53325 1993 Yes good 13 8151A 
Hewlett Packard 5890II PID/FID 3133A37157 1993 Yes good 8 GRO 
Hewlett Packard 5890II dual ECD 3203A42206 1992 Yes good 9 CLP Pest/PCB 
Hewlett Packard 5890II dual FID 3019A28433 1991 Yes good 4 8015 Modified 
Hewlett Packard 5890II Hall/PID 3121A35782 1990 Yes good 3 8021B 
Metals Instrumentation  
Perkin Elmer Elan 9000 ICP-MS P0230202 2002 Yes good PE 6020, 200.8 
Leeman PS200 II HG9045 2000 Yes good Hg Lab 7471A, 7470, 
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245.1 
Leeman PS200 II HG0033 2000 Yes good Hg Lab 7471A, 7470, 

245.1 
Thermo Jarrell ICAP 6000 Duo ICP-

20094603 
2010 Yes good TJA 6010B, 200.7 

Thermo Jarrell ICAP 6000 Duo ICP-
20094602 

2010 Yes good TJA 6010B, 200.7 

Water Quality Instrumentation     (Suite 108)
Konelab Aqua20 SEA032 2009 Yes good WQ Lab 350.1, 351.2, 

9012 
Flash Point Analyzer Herzog 2007 Yes good  1010 
OI Carbon Analyzer Model 1030 A54TB0578P 2006 Yes good 41 415.1, 9060 
OI Carbon Analyzer Model 1030 E616130020

E 
2006 Yes good 41 415.1, 9060 

Thermo ECA 1200 TOX 2006.0373 2006 Yes good  9020B 
Horizon Speed Vap 03-0415 2005 Yes good WQ Lab 1664 
Konelab 20XT E3719731 2005 Yes good WQ Lab 350.1, 351.2, 

9012 
Thermo ECA 1200 TOX 2004.901 2004 Yes good 7 9020B 
Dionex Ion Chromatograph #DX-
120 

20126 2004 Yes good 35 VFA 

Konelab 20 S5019455 2004 Yes good WQ Lab 310.2, 325.1, 
375.4 

Glastron CN Midi-distillation 2502 2003 n/a good 5 335.2, 9010A, 
9012 

Glastron Phenol Midi-distillation 2069 2003 n/a good 30 420.2, 9066 
Glastron Phenol Midi-distillation 2053 2003 n/a good 31 420.2, 9066 
Labtronics BOD Magic - 
Autoanalyzer 

270H3XB531 2004 Yes good WQ Lab 405.1 

Labtronics BOD Magic - 
Autoanalyzer 

270J2XB669 2003 Yes good WQ Lab 405.1 

ManTech PC Titrator MS-OK2-607 2003 Yes good WQ Lab 120.1, 150.1, 
310.1, 340.2 

HACH Spectrophotometer 
#DR/2500 

30200004886 2003 n/a good WQ Lab 365.2,410.4, 
7196A 

Dionex Ion Chromatograph #DX-
120 

2060196 2002 Yes good 29 300.0, 9056 

Spectronic Genesis 4001/4 3SGC199091 2000 n/a good 3 335.2, 9010A 
Lachat Quickchem 8000 
Autoanalyzer 

A83000-1527 2000 Yes good 27 335.4, 9012, 
9066 

OI Carbon Analyzer Model 1010 #1 H92170411 1999 Yes good 1 415.1, 9060 
Lachat Quickchem 8000 
Autoanalyzer 

A83000-1439 1999 Yes good 9 350.1, 353.2 

Dionex Ion Chromatograph #DX-
120 

99010157 1999 Yes good 28 300.0, 9056 

Orion Ion Meter #230A 2229 1999 n/a good WQ Lab 150.1, 9040A 
VWR Ion Meter #2100 1063 1997 n/a good WQ Lab 150.1, 9040A 
YSI Oxygen Meter #57 93J09826 1995 n/a good WQ Lab 405.1 
 BOD chamber Revco 1994 n/a good 6 405.1 
Sample Preparation Equipment  
TurboVap II TV0529N124

27 
2006 n/a good 39 n/a 
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TurboVap II TV0529N124
28 

2006 n/a good 38 n/a 

J2 ACCUPREP GPC 03F-10723 2003 Yes good 10 3640A 
TurboVap II TV9445N581

6 
1996 n/a good 17 n/a 

TurboVap II TV9427N413
3 

1996 n/a good 18 n/a 

TurboVap II TV944N5819 1996 n/a good 19 n/a 
TurboVap II TV944N5820 1996 n/a good 20 n/a 
TurboVap II TV0024N962

3 
2000 n/a good 32 n/a 

TurboVap II TV0022N960
4 

2000 n/a good 25 n/a 

TurboVap II TV0312N115
92 

2003 n/a good 33 n/a 

TurboVap II TV0312N115
91 

2003 n/a good 34 n/a 

Organomation Rot-X-Tractor 16902 1999 n/a good 11 3510C 
Organomation Rot-X-Tractor 16907 1999 n/a good 12 3510C 
Organomation Rot-X-Tractor 16913 1999 n/a good 13 3510C 
Heat Systems Sonicator #XL-2020 G1647/C5659 1994 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2665/C5674 1994 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2620/C5660 1994 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2245/C6328 1995 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2621/C6733 1995 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2713/C6732 1995 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G1643/C6837 1995 n/a good O-Prep Lab 3550B 
Heat Systems Sonicator #XL-2020 G2742/C6842 1995 n/a good O-Prep Lab 3550B 
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Table 20-2. 
 

Schedule of Routine Maintenance                  
 

Instrument Procedure Frequency  

Leeman Mercury 
Analyzer 

Check tubing for wear 
Fill rinse tank with 10% HCl 
Change dryer tube 
Fill reductant bottle with 10% Stannous 
Chloride 

Daily 
Daily 
As Needed 
 
Daily 

ICP & ICP/MS Check pump tubing 
Check liquid argon supply 
Check fluid level in waste container 
Check re-circulator levels 
Clean or replace filters 
Check torch  
Check sample spray chamber for debris 
Clean and align nebulizer 
Change pump oil 
Change Cones 
Change printer cartridge 
Replace pump tubing 

Daily 
Daily 
Daily 
Monthly 
As required 
Daily 
Monthly 
Monthly 
Monthly 
As required 
As required 
As required 

UV-Vis 
Spectrophotometer 

Clean ambient flow cell 
Precision check/alignment of flow cell 
Wavelength verification check 

As required 
As required 
Annually 

Auto Analyzers Clean sampler 
Check all tubing 
Clean inside of colorimeter 
Clean pump well and pump rollers 
Clean wash fluid receptacle 
Oil rollers/chains/side rails 
Clean optics and cells 

Daily 
Daily 
Daily 
Quarterly 
Weekly 
Weekly 
Quarterly 

Agilent 
GC/MS 

Pump oil-level check 
Pump oil changing 
Analyzer bake-out 
Analyzer cleaning 
Resolution adjustment 
 
COMPUTER SYSTEM AND PRINTER: 
Air filter cleaning 
Change data system air filter 
Printer head carriage lubrication 
Paper sprocket cleaning 
Drive belt lubrication 

Monthly 
Annually 
As required 
As required 
As required 
 
 
As required 
As required 
As required 
As required 
As required 
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Instrument Procedure Frequency  

Gas 
Chromatograph 

Compare standard response to previous day 
   or since last initial calibration 
Check carrier gas flow rate in column 
 
Check temp. of detector, inlet, column oven 
Septum replacement 
Glass wool replacement 
Check system for gas leaks with SNOOP 
 
Check for loose/frayed power wires and 
insulation 
Bake injector/column 
Change/remove sections of guard column 
Replace connectors/liners 
Change/replace column(s) 

Daily 
 
Daily via use of known 
   compound retention 
Daily 
As required  
As required 
W/cylinder change as 
required 
As Required 
As Required 
As Required 
As Required 
As Required 

Electron Capture 
Detector (ECD) 

Detector wipe test (Ni-63) 
Detector cleaning 

Semi-annually 
As required 

Flame Ionization 
Detector (FID) 

Detector cleaning As required 

Photoionization 
Detector (PID) 

Change O-rings 
Clean lamp window 

As required 
As required 

HPLC Change guard columns 
Change lamps 
Change pump seals 
 
Replace tubing 
Change fuses in power supply 
Filter all samples and solvents 
Change autosampler rotor/stator 

As required 
As required 
Semi-annually or as  
required 
As required 
As required 
Daily 
As required 

Vacuum Pumps/ 
Air Compressor 
 

Drained 
Belts checked 
Lubricated 

Weekly 
Monthly  
Semi-annually  

Centrifuge Check brushes and bearings Every 6 months or as 
needed 
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Table 20-3. 
 
Periodic Calibration 
 
 
Instrument 

Type of Calibration/ 
Number of Standards 

 
Frequency 

Acceptance 
Limits 

Corrective 
Action 

Analytical 
Balance 
 

Accuracy determined using 
“S” NIST traceable weights. 
Minimum of 2 standards 
bracketing the weight of 
interest. 
 
Inspected and calibrated by 
A2LA accredited person 
annually.   

Daily, when 
used 
 
 
 
 
Annual 

± 0.2% Clean, check level, 
insure lack of 
drafts, and that unit 
is warmed up, 
recheck.  If fails, 
call service. 

Top Loading 
Balance 
 

Accuracy determined using 
“S” NIST traceable. 
Minimum of 2 standards 
bracketing the weight of 
interest. 
 
Inspected and calibrated by 
A2LA accredited person 
annually.   

Daily, when 
used 
 
 
 
 
Annual 

± 0.5% Clean. Replace. 

NIST Certified 
Weights 
 

Accuracy determined by 
accredited weights and 
measurement laboratory. 

1 year As per certificate. Replace. 

NIST-
Traceable 
Thermometer-
Mercury 
 

Accuracy determined by 
accredited measurement 
laboratory. 
 

3 years As per certificate. Replace. 

NIST-
Traceable 
Thermometer-
Digital 

Accuracy determined by 
accredited measurement 
laboratory. 
 

1 year As per certificate Replace. 

Thermometer Against NIST-traceable 
thermometer 

Yearly at 
appropriate 
temperature 
range for 
intended use 

± 1.2°C Replace 

Minimum-
Maximum 
Thermometers 

Against NIST-traceable 
thermometer 

Yearly ± 1.5°C Replace 
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Instrument 

Type of Calibration/ 
Number of Standards 

 
Frequency 

Acceptance 
Limits 

Corrective 
Action 

InfraRed 
Temperature 
Guns 

Against NIST-traceable 
thermometer 
 
 
 
 
Accuracy determined by 
accredited measurement 
laboratory. 

Daily at 
appropriate 
temperature 
range for 
intended use. 
 
Annual 

± 1.5°C Repair/replace 

Dial-type 
Thermometers 

Against NIST-traceable 
thermometer 

Quarterly at 
appropriate 
temperature 
range for 
intended use. 

± 1.5°C Replace 

Refrigerator 
 

Temperature checked using 
NIST-traceable 
thermometer. 

Daily.  If out of 
range, check 
again in two 
hours. 

0-6°C Adjust.  Repair. 
While waiting for 
repair, seal door, 
attach “Out of 
Service” sign, move 
items to functional 
unit.  Notify 
supervisor. 

Freezer Temperature checked using 
NIST-traceable thermometer 

Daily.  If out of 
range, check 
again in two 
hours. 

(-10)-(-20)°C Adjust.  Repair. 
While waiting for 
repair, seal door, 
attach “Out of 
Service” sign, move 
items to functional 
unit.  Notify 
supervisor. 

Oven 
 

Temperature checked using 
NIST-traceable 
thermometer. 

When in use. 104 ± 1°C  
(drying)  
180 ± 2°C (TDS) 

Adjust. Replace. 

Water Bath 
 

Temperature checked using 
NIST-traceable 
thermometer. 
 

When in use. ± 2°C Adjust. Replace. 

Volumetric 
Dispensing 
Devices 
(Eppendorf ® 
pipette, 
automatic 
dilutor or 
dispensing 
devices) 
 

One delivery by weight. 
Using DI water or solvent of 
use, dispense into tared 
vessel.  Record weight with 
device ID number. 
 
 
Calibrate using 4 replicate 
gravimetric measurements 

Each day of use  
 
 
 
 
 
 
Quarterly 

± 2% 
Calculate 
accuracy by 
dividing weight by 
stated volume 
times 100 for 
percent. 

Adjust. Replace. 
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Instrument 

Type of Calibration/ 
Number of Standards 

 
Frequency 

Acceptance 
Limits 

Corrective 
Action 

Glass Microliter 
Syringes 

None Accuracy must 
be initially 
demonstrated if 
syringe was not 
received with a 
certificate 
attesting to 
established 
accuracy. 

± 1% Not applicable. 

Deionized 
Water 

Check in-line conductivity 
meter on system with 
conductivity meter in 
Inorganics Department. 

Daily <1.0 µmho at 
25°C 

Record on log.  
Report 
discrepancies to 
QA Manager, 
Operations 
Manager or 
Technical Director. 
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SECTION 21 
 

MEASUREMENT TRACEABILITY 
(NELAC 5.5.6) 

 

21.1 OVERVIEW 
Traceability of measurements shall be assured using a system of documentation, calibration, 
and analysis of reference standards. Laboratory equipment that are peripheral to analysis and 
whose calibration is not necessarily documented in a test method analysis or by analysis of a 
reference standard shall be subject to ongoing certifications of accuracy.  At a minimum, these 
must include procedures for checking specifications of ancillary equipment:  balances, 
thermometers, temperature, Deionized (DI) and Reverse Osmosis (RO) water systems, 
automatic pipettes and other volumetric measuring devices. (Refer to Section 20.3). With the 
exception of Class A Glassware (including glass microliter syringes that have a certificate of 
accuracy), quarterly accuracy checks are performed for all mechanical volumetric devices.  
Wherever possible, subsidiary or peripheral equipment is checked against standard equipment 
or standards that are traceable to national or international standards. Class A Glassware should 
be routinely inspected for chips, acid etching or deformity. If the Class A glassware is suspect, 
the accuracy of the glassware will be assessed prior to use. 
 

21.2 NIST-TRACEABLE WEIGHTS AND THERMOMETERS 
Reference standards of measurement shall be used for calibration only and for no other 
purpose, unless it can be shown that their performance as reference standards would not be 
invalidated.  
 
For NIST-traceable weights and thermometers, the laboratory requires that all calibrations be 
conducted by a calibration laboratory accredited by A2LA, NVLAP (National Voluntary 
Laboratory Accreditation Program), (APLAC (Asia-Pacific Laboratory Accreditation 
Cooperation), or EA (European Cooperation for Accreditation).  A certificate and scope of 
accreditation is kept on file at the laboratory.  
 
The calibration report or certificate submitted to TestAmerica Buffalo contains, in a well 
designed format, a traceability statement, the conditions under which the calibrations were 
made in the context of any potential influence, a compliance statement with an identified 
metrological specification and the pertinent clauses, a clearly identified record of the quantities 
and functional test results before and after re-calibration, and no recommendation on the 
calibration interval. Opinions and interpretations of results are presented along with the basis 
upon which they were made and identified as such.  The report may be submitted by facsimile 
or other electronic means as long as the requirements of the International Standard are 
achieved.  If significant amendments are made to a calibration certificate, a supplemental 
certificate for the serial-number-specified piece of equipment is so identified.  When a new 
certificate is offered, it uniquely identifies and references the one it replaces.  All calibration 
reports are filed in the QA Office.   
 
An external certified service engineer services laboratory balances on an annual basis.  This 
service is documented on each balance with a signed and dated certification sticker.  Balance 
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calibrations are checked each day of use.  All mercury thermometers are calibrated annually 
against a traceable reference thermometer. Temperature readings of ovens, refrigerators, and 
incubators are checked on each day of use. 
 
21.3 REFERENCE STANDARDS / MATERIALS 
Reference standards/materials, where commercially available, are traceable to certified 
reference materials. Commercially prepared standard materials are purchased from vendors 
accredited by A2LA or NVLAP with an accompanying Certificate of Analysis that documents the 
standard purity.  If a standard cannot be purchased from a vendor that supplies a Certificate of 
Analysis, the purity of the standard is documented by analysis. The receipt of all reference 
standards must be documented. Reference standards are labeled with a unique Standard 
Identification Number and expiration date.  All documentation received with the reference 
standard is retained as a QC record and references the Standard Identification Number. 
 
All reference, primary and working standards/materials, whether commercially purchased or 
laboratory prepared, must be checked regularly to ensure that the variability of the standard or 
material from the ‘true’ value does not exceed method requirements. The accuracy of calibration 
standards is checked by comparison with a standard from a second source.  In cases where a 
second standard manufacturer is not available, a vendor certified different lot is acceptable for 
use as a second source.  For unique situations, such as air analysis where no other source or 
lot is available, a standard made by a different analyst would be considered a second source.  
The appropriate Quality Control (QC) criteria for specific standards are defined in laboratory 
SOPs.  In most cases, the analysis of an Initial Calibration Verification (ICV) or LCS (where 
there is no sample preparation) is used as the second source confirmation. These checks are 
generally performed as an integral part of the analysis method (e.g. calibration checks, 
laboratory control samples).  
 
All standards and materials must be stored and handled according to method or manufacturer’s 
requirements in order to prevent contamination or deterioration. Refer to the Corporate 
Environmental Health & Safety Manual or laboratory SOPs. Method specific information may 
also be found in the laboratory method SOPs in the “Standards and Reagents” sections.  For 
safety requirements, please refer to method SOPs and the laboratory Environmental Health and 
Safety Manual. 
 
21.4 DOCUMENTATION AND LABELING OF STANDARDS, REAGENTS, AND 

REFERENCE MATERIALS 
 
Reagents must be at a minimum the purity required in the test method.  The date of reagent 
receipt and the expiration date are documented.  The lots for most of the common solvents and 
acids are tested for acceptability prior to company wide purchase.  Refer to SOP No. CA-Q-S-
001, Solvent and Acid Lot Testing and Approval.  
 
All manufacturer or vendor supplied Certificate of Analysis or Purity must be retained, stored 
appropriately, and readily available for use and inspection. These records are maintained by 
each department in bound or electronic folders.  Records must be kept of the date of receipt and 
date of expiration of standards, reagents and reference materials.  In addition, records of 
preparation of laboratory standards, reagents, and reference materials must be retained, stored 
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appropriately, and be readily available for use and inspection.  For detailed information on 
documentation and labeling, please refer laboratory SOP BF-GP-019, “Standard Traceability 
and Preparation” and also to the method specific SOPs. 
 
Commercial materials purchased for preparation of calibration solutions, spike solutions, etc.., 
are usually accompanied with an assay certificate or the purity is noted on the label. If the assay 
purity is 96% or better, the weight provided by the vendor may be used without correction. If the 
assay purity is less than 96% a correction will be made to concentrations applied to solutions 
prepared from the stock commercial material.  
 
21.4.1 All standards, reagents, and reference materials must be labeled in an unambiguous 
manner.  Standards are logged into the laboratory department’s chemical history log and are 
assigned a unique identification number.  Preparation of working standards or reagents 
prepared from the stock is documented in the laboratory Department’s Standard Preparation 
Log.  The following information is typically recorded: 
 
• Standard ID 

• Description of Standard 

• Department 

• Preparer’s name 

• Final volume and number of vials prepared 

• Solvent type and lot number 

• Preparation Date 

• Expiration Date 

• Standard source type (stock or daughter) 

• Standard type (spike, surrogate, other) 

• Parent standard ID (if applicable) 

• Parent Standard Analyte Concentration (if applicable) 

• Parent Standard Amount used (if applicable) 

• Component Analytes 

• Final concentration of each analyte 

• Comment section 
 
Records are maintained for standard and reference material preparation. These records show 
the traceability to purchased stocks or neat compounds. These records also include method of 
preparation, date of preparation, expiration date and preparer’s name or initials. Preparation 
procedures are provided in the Method SOPs.  
 
21.4.2 All standards, reagents, and reference materials must be clearly labeled with a 
minimum of the following information: 
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• Expiration Date 

• Standard ID 

• Special Health/Safety warnings if applicable  

 
21.4.3 In addition, the following information may be helpful:  
 
• Date of receipt for commercially purchased items or date of preparation for laboratory 

prepared items  

• Date opened (for multi-use containers, if applicable) 

• Description of standard (if different from manufacturer’s label or if standard was prepared in 
the laboratory) 

• Concentration (if applicable) 

• Initials of analyst preparing standard or opening container  

 
All containers of prepared reagents must include a preparation date, expiration date and an ID 
number to trace back to preparation.  
 
Procedures for preparation of reagents can be found in the Method SOPs.  
 
Standard ID numbers must be traceable through associated logbooks, worksheets and raw 
data. 
 
All reagents and standards must be stored in accordance to the following priority:  1) with the 
manufacturer’s recommendations; 2) with requirements in the specific analytical methods as 
specified in the laboratory SOPs.       
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SECTION 22.0  
 

SAMPLING 
(NELAC 5.5.7) 

 
22.1 OVERVIEW 

 
The laboratory provides sampling services. Sampling procedures are described in the following 
SOPs:  
 
BF-FS-001 Chain of Custody Documentation 
BF-FS-002 Sample Packaging and Shipment Off-Site 
BF-FS-003 Groundwater Sampling Field Data Collection 
BF-FS-004 Equipment Decontamination 
BF-FS-005 Groundwater/Surface Water Sampling 
BF-FS-006 Calibration of Field Meter 
BF-FS-007 Low Flow Sampling Procedures 
BF-FS-008 Surface and Subsurface Soil/Sediment Sampling 

 

22.2 SAMPLING CONTAINERS 

The laboratory offers clean sampling containers for use by clients. These containers are obtained 
from reputable container manufacturers and meet EPA specifications as required.  Any certificates 
of cleanliness that are provided by the supplier are maintained at the laboratory.  
 
22.2.1 Preservatives  
 
Upon request, preservatives are provided to the client in pre-cleaned sampling containers. In some 
cases containers may be purchased pre-preserved from the container supplier. Whether prepared 
by the laboratory or bought pre-preserved, the grades of the preservatives are at a minimum:  
  
• Hydrochloric Acid – Reagent ACS (Certified VOA Free) or equivalent 
• Methanol – Purge and Trap grade 
• Nitric Acid – Instra-Analyzed or equivalent 
• Sodium Bisulfate – ACS Grade or equivalent 
• Sodium Hydroxide – Instra-Analyzed or equivalent 
• Sulfuric Acid – Instra-Analyzed or equivalent 
• Sodium Thiosulfate – ACS Grade or equivalent 
 

22.3 DEFINITION OF HOLDING TIME 

The date and time of sampling documented on the chain-of-custody (COC) form establishes the 
day and time zero. As a general rule, when the maximum allowable holding time is expressed in 
“days” (e.g. 14 days, 28 days), the holding time is based on calendar day measured. Holding times 
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expressed in “hours” (e.g. 6 hours, 24 hours, etc.) are measured from date and time zero.    The 
first day of holding time for time critical parameters ends twenty-four hours after sampling. Holding 
times for analysis include any necessary reanalysis.  However there are some programs that 
determine holding time compliance based on the date and specific time of analysis compared to 
the time of sampling regardless of how long the holding time is.  These programs will be addressed 
on a case-by-case basis. 
  

22.4 SAMPLING CONTAINERS, PRESERVATION REQUIREMENTS, HOLDING TIMES 

The preservation and holding time criteria specified in the following tables are derived from the 
source documents for the methods. If method required holding times, this info is in the SOP or 
preservation requirements are not met, the reports will be qualified using a flag, footnote or case 
narrative. As soon as possible or “ASAP” is an EPA designation for tests for which rapid analysis is 
advised, but for which neither EPA nor the laboratory have a basis for a holding time. 
 

22.5 SAMPLE ALIQUOTS / SUBSAMPLING 

Taking a representative sub-sample from a container is necessary to ensure that the analytical 
results are representative of the sample collected in the field.  The size of the sample container, 
the quantity of sample fitted within the container, and the homogeneity of the sample need 
consideration when sub-sampling for sample preparation.  It is the laboratory’s responsibility to 
take a representative subsample or aliquot of the sample provided for analysis.  
 
Analysts should handle each sample as if it is potentially dangerous.  At a minimum, safety 
glasses, gloves, and lab coats must be worn when preparing aliquots for analysis. 
 
The following information provides general guidance for homogenization and subsampling.  For 
laboratory specific procedures refer to SOP BF-GP-005, “Sample Homogenization and 
Subsampling”. 
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      SECTION 23 
 
                                                           HANDLING OF SAMPLES 

    (NELAC 5.5.8) 
  
Sample management procedures at the laboratory ensure that sample integrity and custody are 
maintained and documented from sampling/receipt through disposal. 
 
23.1  CHAIN OF CUSTODY (COC) 
The COC form is the written documented history of any sample and is initiated when bottles are 
sent to the field, or at the time of sampling. This form is completed by the sampling personnel and 
accompanies the samples to the laboratory where it is received and stored under the laboratory’s 
custody.  The purpose of the COC form is to provide a legal written record of the handling of 
samples from the time of collection until they are received at the laboratory. It also serves as the 
primary written request for analyses from the client to the laboratory.  The COC form acts as a 
purchase order for analytical services when no other contractual agreement is in effect.  An 
example of a COC form may be found in Figure 23-1.  
 

23.1.1 Field Documentation 
The information the sampler needs to provide at the time of sampling on the container label is: 

• Sample identification 
• Date and time  
• Preservative 
 
During the sampling process, the COC form is completed and must be legible (see Figure 23-1). 
This form includes information such as:  

• Client name, address, phone number and fax number (if available) 
• Project name and/or number 
• The sample identification 
• Date, time and location of sampling 
• Sample collectors name 
• The matrix description 
• The container description 
• The total number of each type of container 
• Preservatives used 
• Analysis requested 
• Requested turnaround time (TAT) 
• Any special instructions 
• Purchase Order number or billing information (e.g. quote number) if available 
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• The date and time that each person received or relinquished the sample(s), including their 
signed name.   

 
The samples are stored in a cooler with ice, as applicable, and remain solely in the possession of 
the client’s field technician until the samples are delivered to the laboratory.  The sample collector 
must assure that each container is in his/her physical possession or in his/her view at all times, or 
stored in such a place and manner to preclude tampering. The field technician relinquishes the 
samples in writing on the COC form to the sample control personnel at the laboratory or to a 
TestAmerica courier. Samples are only considered to be received by lab when personnel at the 
laboratory have physical contact with the samples. 
 
Note:  Independent couriers are not required to sign the COC form. The COC is usually kept in the 
sealed sample cooler. The shipping documents are retained with the project files. 
 
23.1.2     Legal / Evidentiary Chain-of-Custody 

 
If samples are identified for legal/evidentiary purposes on the COC or in the project notes, sample 
management will initiate Strict Chain of Custody procedures as defined in SOP BF-GP-018, “Strict 
Internal Chain-of-Custody”.  
 

23.2 SAMPLE RECEIPT 
Samples are received at the laboratory by designated sample receiving personnel and a unique 
laboratory project identification number is assigned. Each sample container shall be assigned a 
unique sample identification number that is cross-referenced to the client identification number 
such that traceability of test samples is unambiguous and documented.  Each sample container is 
affixed with a durable sample identification label. Sample acceptance, receipt, tracking and storage 
procedures are summarized in the following sections. 
 
23.2.1 Laboratory Receipt 
When samples arrive at the laboratory, sample receiving personnel inspect the coolers and 
samples. The integrity of each sample must be determined by comparing sample labels or tags 
with the COC and by visual checks of the container for possible damage. Any non-conformance, 
irregularity, or compromised sample receipt must be documented on a Login – Analytical Receipt 
Resolution Form and brought to the immediate attention of the client. The COC, shipping 
documents, documentation of any non-conformance, irregularity, or compromised sample receipt, 
record of client contact, and resulting instructions become part of the project record.  
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23.2.1.1     Unique Sample Identification    
 
All samples that are processed through the laboratory receive a unique sample identification to ensure 
that there can be no confusion regarding the identity of such samples at anytime.  This system includes 
identification for all samples, subsamples and subsequent extracts and/or digestates. 
 
The laboratory assigns a unique identification (e.g., Sample ID) code to each sample container received 
at the laboratory.  This Primary ID is made up of the following information (consisting of 4 components): 

Example: 480  -  9608  -  A  -  1 

 
 

Location ID  Login ID       Container Occurrence     Sample Number 
                  (480) 
 
The above example states that TestAmerica Buffalo Laboratory (Location 480).  Login ID is 9608 
(unique to a particular client/job occurrence).  The container code indicates it is the first container (“A”) of 
Sample #1. 
 
If the primary container goes through a prep step that creates a “new” container, then the new container 
is considered secondary and gets another ID.  An example of this being a client sample in a 1-Liter 
amber bottle is sent through a Liquid/Liquid Extraction and an extraction vial is created from this step. 
 The vial would be a SECONDARY container.  The secondary ID has 5 components. 

Example:     XXX - 9608 - A - 1 - A                              Secondary Container Occurrence 

Example:  220-9608-A-1-A, would indicate the PRIMARY container listed above that went through a 
step that created the 1st occurrence of a Secondary container. 
 
With this system, a client sample can literally be tracked throughout the laboratory in every step from 
receipt to disposal. 
 
 
 
23.3    SAMPLE ACCEPTANCE POLICY  
 
The laboratory has a written sample acceptance policy (Figure 23-2) that clearly outlines the 
circumstances under which samples shall be accepted or rejected.  These include: 
 
• a COC filled out completely; 
• samples must be properly labeled; 
• proper sample containers with adequate volume for the analysis (Sampling Guide) and 

necessary QC; 
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• samples must be preserved according to the requirements of the requested analytical method 
(Sampling Guide); 

• sample holding times must be adhered to (Sampling Guide); 
• the project manager will be notified if any sample is received in damaged condition. 
 
 
Data from samples which do not meet these criteria are flagged and the nature of the variation 
from policy is defined.  A copy of the sample acceptance policy is provided to each client prior to 
shipment of samples. 
 

 
23.3.1 After inspecting the samples, the sample receiving personnel sign and date the COC form, 

make any necessary notes of the samples' conditions and store them in appropriate 
refrigerators or storage locations. 

 
23.3.2 Any deviations from these checks described in Section 23.1.1.1 that question the suitability 

of the sample for analysis, or incomplete documentation as to the tests required will be 
resolved by consultation with the client. If the sample acceptance policy criteria are not 
met, the laboratory shall either: 

 
• Retain all correspondence and/or records of communications with the client regarding 

the disposition of rejected samples, or 
 
• Fully document any decision to proceed with sample analysis that does not meet 

sample acceptance criteria.  
 
Once sample acceptance is verified, the samples are logged into the LIMS according SOP No. BF-
SR-002. 
 
23.4        SAMPLE STORAGE 
In order to avoid deterioration, contamination or damage to a sample during storage and handling, 
from the time of receipt until all analyses are complete, samples are stored in refrigerators suitable 
for the sample matrix. Aqueous samples designated for metals analysis are stored at ambient 
temperature.   In addition, samples to be analyzed for volatile organic parameters are stored in 
separate refrigerators designated for volatile organic parameters only. Samples are never to be 
stored with reagents, standards or materials that may create contamination.  
 
To ensure the integrity of the samples during storage, refrigerator blanks are maintained in the 
volatile sample refrigerators and analyzed at a minimum of every two weeks. 
 
Analysts and technicians provide a request form to the cooler custodian who then retrieves the 
requested samples.  In the absence of the cooler custodian, the analysts may personally retrieve 
the sample containers allocated to their analysis from the designated refrigerator.  The samples 
are placed on carts, transported the analytical area and analyzed.  Following analysis the 
remaining sample is returned to the refrigerator from which it originally came. All unused portions of 
samples are returned to the secure sample control area.  All samples are kept in the refrigerators 
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for two to four weeks after analysis, which meets or exceeds most sample holding times. After two 
to four weeks the samples are moved to dry room temperature, sample archive area where they 
are retained a minimum of 2 weeks after the final report has been issued to the client at which time 
disposal occurs. Special arrangements may be made to store samples for longer periods of time.  
Extended archival periods allow additional metal analyses to be performed on the archived sample 
and assists clients in dealing with legal matters or regulatory issues. 
 
Access to the laboratory is controlled such that sample storage need not be locked at all times 
unless a project specifically demands it. Samples are accessible to laboratory personnel only.  
Visitors to the laboratory are prohibited from entering the refrigerator and laboratory areas unless 
accompanied by an employee of TestAmerica.   
 
 
 
 
23.5          HAZARDOUS SAMPLES AND FOREIGN SOILS 
To minimize exposure to personnel and to avoid potential accidents, samples which are known or 
suspected to be hazardous are segregated and a notification is issued to all laboratory personnel.   
All hazardous samples are either returned to the client or disposed of appropriately through a 
hazardous waste disposal firm.  All soil samples, including foreign soil samples are heat treated or 
incinerated in accordance with USDA permit requirements and are transported / disposed by 
USEPA approved facilities.  
 
Unused portions of samples found or suspected to be hazardous according to state or federal 
guidelines may be returned to the client upon completion of the analytical work.   
 
 
23.6          SAMPLE SHIPPING 
In the event that the laboratory needs to ship samples, the samples are placed in a cooler with 
enough ice to ensure the samples remain just above freezing and at or below 6.0°C during transit.  
The samples are carefully surrounded by packing material to avoid breakage (yet maintain 
appropriate temperature). For sample shipments which include water/solid volatile organic 
analyses (see Note), A trip blank is enclosed when required by method specifications or state or 
regulatory programs. The chain-of-custody form is signed by the sample control technician and 
attached to the shipping paperwork. Samples are generally shipped overnight express or hand-
delivered by a TestAmerica courier to maintain sample integrity.  All personnel involved with 
shipping and receiving samples must be trained to maintain the proper chain-of-custody 
documentation and to keep the samples intact and on ice. The Environmental, Health and Safety 
Manual contains additional shipping requirements. 
 
Note:  If a client does not request trip blank analysis on the COC or other paperwork, the laboratory 
will analyze the trip blanks that were supplied.   
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23.7        SAMPLE DISPOSAL 
Samples should be retained for a minimum of 30 days after the project report is sent, however, 
provisions may be made for earlier disposal of samples once the holding time is exceeded. Some 
samples are required to be held for longer periods based on regulatory or client requirements (e.g., 
60 days after project report is sent). The laboratory must follow the longer sample retention 
requirements where required by regulation or client agreement.  Several possibilities for sample 
disposal exist: the sample may be consumed completely during analysis, the sample may be 
returned to the customer or location of sampling for disposal, or the sample may be disposed of in 
accordance with the laboratory’s waste disposal procedures (SOP: BF-WM-001, “Waste 
Management”.)  All procedures in the laboratory Environmental, Health and Safety Manual are 
followed during disposal. Samples are normally maintained in the laboratory no longer than six 
weeks from receipt unless otherwise requested. Unused portions of samples found or suspected to 
be hazardous according to state or federal guidelines may be returned to the client upon 
completion of the analytical work.   
 
If a sample is part of a known litigation, the affected legal authority, sample data user, and/or 
submitter of the sample may request to participate in the decision about the sample’s disposal.  All 
documentation and correspondence concerning the disposal decision process must be kept on file.  
Pertinent information includes the date of disposal and nature of disposal (such as sample 
depletion, hazardous waste facility disposal, return to client). All disposal of sample containers is 
accomplished through incineration.  A Waste Disposal Record should be completed. 
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Figure 23-1. 
 
Example: Chain of Custody (COC) 
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Figure 23-2. 
 
Example:  Sample Acceptance Policy 

 
All incoming work will be evaluated against the criteria listed below.  Where applicable, data from any 
samples that do not meet the criteria listed below will be noted on the laboratory report defining the nature 
and substance of the variation.  In addition the client will be notified either by telephone, fax or e-mail ASAP 
after the receipt of the samples. 

 
1) Samples must arrive with labels intact with a Chain of Custody filled out completely. The following 

information must be recorded.  
 Client name, address, phone number and fax number (if available) 
 Project name and/or number 
 The sample identification 
 Date, time and location of sampling 
 The collectors name 
 The matrix description 
 The container description 
 The total number of each type of container 
 Preservatives used 
 Analysis requested 
 Requested turnaround time (TAT) 
 Any special instructions 
 Purchase Order number or billing information (e.g. quote number) if available 
 The date and time that each person received or relinquished the sample(s), including their 

signed name.   
 The date and time of receipt must be recorded between the last person to relinquish the 

samples and the person who receives the samples in the lab, and they must be exactly 
the same. 

 Information must be legible 
 
2) Samples must be properly labeled. 

 Use durable labels (labels provided by TestAmerica are preferred) 
 Include a unique identification number 
 Include sampling date and time & sampler ID  
 Include preservative used. 
 Use indelible ink 
 Information must be legible 

 
3) Proper sample containers with adequate volume for the analysis and necessary QC are required for 

each analysis requested.   
 
4) Samples must be preserved according to the requirements of the requested analytical method. See lab 

Sampling Guide. 
Note: Samples that are hand delivered to the laboratory immediately after collection may not have had 
time to cool sufficiently.  In this case the samples will be considered acceptable as long as there is 
evidence that the chilling process has begun (arrival on ice).         
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 Chemical preservation (pH) will be verified prior to analysis and the project manager will be 
notified immediately if there is a discrepancy.  If analyses will still be performed, all affected 
results will be flagged to indicate improper preservation. 

 
 For Volatile Organic analyses in drinking water (Methods 502.2 or 524.2).  Residual chlorine 

must be neutralized prior to preservation.  If there is prior knowledge that the samples are not 
chlorinated, state it on the COC and use the VOA vials pre-preserved with HCl.  The following 
are other options for a sampler and laboratory where the presence of chlorine is not known: 

 1. Test for residual chlorine in the field prior to sampling.   
 If no chlorine is present, the samples are to be preserved using HCl as usual. 
 If chlorine is present, add either ascorbic acid or sodium thiosulfate prior to 

adding HCl. 
 2. Use VOA vials pre-preserved with sodium thiosulfate or ascorbic acid and add HCl 

after filling the VOA vial with the sample.   
 FOR WATER SAMPLES TESTED FOR CYANIDE – for NPDES samples by Standard 

Methods or EPA 335   
 In the Field:  Samples are to be tested for Sulfide using lead acetate paper prior to the 

addition of Sodium Hydroxide (NaOH).  If sulfide is present, the sample must be treated with 
Cadmium Chloride and filtered prior to the addition of NaOH. 

 
 If the sulfide test and treatment is not performed in the field, the lab will test the samples 

for sulfide using lead acetate paper at the time of receipt and if sulfide is present in the 
sample, the client will be notified and given the option of retaking the sample and 
treating in the field per the method requirements or the laboratory can analyze the 
samples as delivered and qualify the results in the final report.    

 
 It is the responsibility of the client to notify the laboratory if thiosulfate, sulfite, or thiocyanate 

are known or suspected to be present in the sample.  This notification may be on the chain 
of custody.  The samples may need to be subcontracted to a laboratory that performs a UV 
digestion.  If the lab does not perform the UV digestion on samples that contain these 
compounds, the results must be qualified in the final report. 

 
 The laboratory must test the sample for oxidizing agents (e.g. Chlorine) prior to analysis and 

treat according to the methods prior to distillation. (ascorbic acid or sodium arsenite are the 
preferred choice). 

   
5) Sample Holding Times 

 TestAmerica will make every effort to analyze samples within the regulatory holding time.  Samples 
must be received in the laboratory with enough time to perform the sample analysis.  Except for short 
holding time samples (< 48hr HT) sample must be received with at least 48 hrs (2 working days) 
remaining on the holding time to ensure analysis.   

 
 Analyses that are designated as “field” analyses (Odor, pH, Dissolved Oxygen, Disinfectant 

Residual; a.k.a. Residual Chlorine, and Redox Potential) should be analyzed ASAP by the field 
sampler prior to delivering to the lab (within 15 minutes).  However, if the analyses are to be 
performed in the laboratory, TestAmerica will make every effort to analyze the samples within 24 
hours from receipt of the samples in the testing laboratory.    Samples for “field” analyses received 
after 4:00 pm on Friday or on the weekend will be analyzed no later than the next business day after 
receipt (Monday unless a holiday).  Samples will remain refrigerated and sealed until the time of 
analysis.   

 
6) All samples submitted for Volatile Organic analyses must have a Trip Blank submitted at the same time.  

TestAmerica will supply this blank with the bottle order.   



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Page 23-10 of 23-11 

 

Company Confidential & Proprietary 

 
7) The project manager will be notified if any sample is received in damaged condition.  TestAmerica will 

request that a sample be resubmitted for analysis. 
 
8) Recommendations for packing samples for shipment. 
 

 Pack samples in Ice rather than “Blue” ice packs. 
 

 Soil samples should be placed in plastic zip-lock bags. The containers often have dirt around the top 
and do not seal very well and are prone to intrusion from the water from melted ice.   

 
 Water samples would be best if wrapped with bubble-wrap or paper (newspaper, or paper towels 

work) and then placed in plastic zip-lock bags. 
 

 Fill extra cooler space with bubble wrap. 
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Figure 23-3. 
Example:  Cooler Receipt Form                                                                   Doc. Login Front  
TestAmerica Buffalo  Rev 8  
                                                                                                                                                                  10/15/2010 
 

WORK ORDER  RT                        
 
CLIENT_______________________  PROJECT_____________________   
 
Pre-Log ______________________   Strict Internal COC:       YES / NO 
 
TAT_______BD/_______CD # OF SAMPLES ___________TRIP BLANK Y/N   # _____ 
 
 
SHIPPED BY 

 

ATTACH SHIPPING TAGS(back) 
 

 
RECEIVED DATE   /   TIME:  
 

 
_______/_______/_____    ______: _____ 

 
 
COOLER TEMP                         o C (<6 o C)         OK             NO           SEE BACK 
 
Cooler Custody Seal intact?    YES/NO    NONE SEAL # _______________________ 
 
If NO to cooler temp or seal, PM notified?   YES________________________ (PM Name)  
 
Sample received outside hold time________________________________________ 
 
Condition/Issues YES/NO__________________________ARRF_________________ 
 
Resolved at login_______________________________________________________ 
 
  
 
   
 
 
PRESERVATION CHECKED YES___NO____ NA___  Initials______  
 
RESIDUAL CHLORINE CHECK:□ YES, OK □ YES, Qualified □ NO, no volume   □ NA 
 
RADIATION CHECK  <0.02 mR/hr:   YES/ NO 
 
ARE SAMPLE DATES AND TIMES CORRECT?                                          Initials______ 
 
WERE ALL THE APPROPRIATE TESTS ASSIGNED?                               Initials______ 
 
Temp Cert Loss: 
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                     SECTION 24.0 
 
                                    ASSURING THE QUALITY OF TEST RESULTS 

(NELAC 5.5.9) 
 

24.1 OVERVIEW 
In order to assure our clients of the validity of their data, the laboratory continuously evaluates 
the quality of the analytical process. The analytical process is controlled not only by instrument 
calibration as discussed in Section 20, but also by routine process quality control measurements 
(e.g. Blanks, Laboratory Control Samples (LCS), Matrix Spikes (MS), duplicates (DUP), 
surrogates, Internal Standards (IS)).  These quality control checks are performed as required by 
the method or regulations to assess precision and accuracy.  In addition to the routine process 
quality control samples, Proficiency Testing (PT) Samples (concentrations unknown to 
laboratory) are analyzed to help ensure laboratory performance.        
 

24.2 CONTROLS 
Sample preparation or pre-treatment is commonly required before analysis.  Typical preparation 
steps include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation, 
reflux, evaporation, drying and ashing.  During these pre-treatment steps, samples are arranged 
into discreet manageable groups referred to as preparation (prep) batches.  Prep batches provide 
a means to control variability in sample treatment.  Control samples are added to each prep batch 
to monitor method performance and are processed through the entire analytical procedure with 
investigative/field samples. 
 

24.3 NEGATIVE CONTROLS 
Table 24-1. 

Control Type Details 
Method Blank 
(MB) 

are used to assess preparation and analysis for possible contamination during the preparation 
and processing steps.        

 The specific frequency of use for method blanks during the analytical sequence is defined in the 
specific standard operating procedure for each analysis. Generally it is 1 for each batch of 
samples; not to exceed 20 environmental samples. 

 The method blank is prepared from a clean matrix similar to that of the associated samples that 
is free from target analytes (e.g., Reagent water, Ottawa sand, glass beads, etc.) and is 
processed along with and under the same conditions as the associated samples. 
 
The method blank goes through all of the steps of the process (including as necessary: filtration, 
clean-ups, etc.). 

Calibration 
Blanks 

are prepared and analyzed along with calibration standards where applicable. They are 
prepared using the same reagents that are used to prepare the standards. In some analyses the 
calibration blank may be included in the calibration curve. 

Instrument Blanks are blank reagents or reagent water that may be processed during an analytical sequence in 
order to assess contamination in the analytical system. In general, instrument blanks are used to 
differentiate between contamination caused by the analytical system and that caused by the 
sample handling or sample prep process. Instrument blanks may also be inserted throughout the 
analytical sequence to minimize the effect of carryover from samples with high analyte content. 
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Table 24-1. 
Control Type Details 

Trip Blank 1 are required to be submitted by the client with each shipment of samples requiring aqueous and 
solid volatiles analyses. Additionally, trip blanks may be prepared and analyzed for volatile 
analysis of air samples, when required by the client. A trip blank may be purchased (certified 
clean) or is prepared by the laboratory by filling a clean container with pure deionized water that 
has been purged to remove any volatile compounds.  Appropriate preservatives are also added 
to the container.  The trip blank is sent with the bottle order and is intended to reflect the 
environment that the containers are subjected to throughout shipping and handling and help 
identify possible sources if contamination is found.  The field sampler returns the trip blank in the 
cooler with the field samples.  

Field Blanks 1 are sometimes used for specific projects by the field samplers.  A field blank prepared in the field 
by filling a clean container with pure reagent water and appropriate preservative, if any, for the 
specific sampling activity being undertaken. (EPA OSWER)  
 

Equipment 
Blanks 1 

are also sometimes created in the field for specific projects.  An equipment blank is a sample of 
analyte-free media which has been used to rinse common sampling equipment to check 
effectiveness of decontamination procedures. (NELAC) 

Holding Blanks also referred to as refrigerator or freezer blanks, are used to monitor the sample storage units for 
volatile organic compounds during the storage of VOA samples in the laboratory 

1 When known, these field QC samples should not be selected for matrix QC as it does not provide 
information on the behavior of the target compounds in the field samples.  Usually, the client sample ID 
will provide information to identify the field blanks with labels such as "FB", "EB", or "TB." 

Evaluation criteria and corrective action for these controls are defined in the specific standard 
operating procedure for each analysis. 

 

24.4 POSITIVE CONTROLS 
Control samples (e.g., QC indicators) are analyzed with each batch of samples to evaluate data 
based upon (1) Method Performance (Laboratory Control Sample (LCS) or Blank Spike (BS)), 
which entails both the preparation and measurement steps; and (2) Matrix Effects (Matrix Spike 
(MS) (Matrix spikes are not applicable to air) or Sample Duplicate (MD, DUP), which evaluates 
field sampling accuracy, precision, representativeness, interferences, and the effect of the 
matrix on the method performed.  Each regulatory program and each method within those 
programs specify the control samples that are prepared and/or analyzed with a specific batch 
 
Note that frequency of control samples vary with specific regulatory, methodology and project 
specific criteria.  Complete details on method control samples are as listed in each analytical 
SOP.        
 
 
24.4.1 Method Performance Control - Laboratory Control Sample (LCS) 
24.4.1.1 The LCS measures the accuracy of the method in a blank matrix and assesses 

method performance independent of potential field sample matrix affects in a laboratory 
batch. 

 
24.4.1.2 The LCS is prepared from a clean matrix similar to that of the associated samples 

that is free from target analytes (for example: Reagent water, Ottawa sand, glass 
beads, etc.) and is processed along with and under the same conditions as the 
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associated samples. The LCS is spiked with verified known amounts of analytes or is 
made of a material containing known and verified amounts of analytes, taken through 
all preparation and analysis steps along with the field samples.  Where there is no 
preparation taken for an analysis (such as in aqueous volatiles), or when all samples 
and standards undergo the same preparation and analysis process (such as 
Phosphorus), a calibration verification standard may be reported as the LCS.     In 
some instances where there is no practical clean solid matrix available, aqueous LCS’s 
may be processed for solid matrices;  final results may be calculated as mg/kg or ug/kg, 
assuming 100% solids and a weight equivalent to the aliquot used for the 
corresponding field samples, to facilitate comparison with the field samples. 

 
24.4.1.3 Certified pre-made reference material purchased from a NIST/A2LA accredited 

vendor may also be used for the LCS when the material represents the sample 
matrix or the analyte is not easily spiked (e.g. solid matrix LCS for metals, TDS, etc.). 

 
24.4.1.4 The specific frequency of use for LCS during the analytical sequence is defined in 

the specific standard operating procedure for each analysis.  It is generally 1 for each 
batch of samples; not to exceed 20 environmental samples.  

 
24.4.1.5 If the mandated or requested test method, or project requirements, do not specify the 

spiking components, the laboratory shall spike all reportable components to be 
reported in the Laboratory Control Sample (and Matrix Spike) where applicable (e.g. 
no spike of pH).  However, in cases where the components interfere with accurate 
assessment (such as simultaneously spiking chlordane, toxaphene and PCBs in 
Method 608), the test method has an extremely long list of components or 
components are incompatible, at a minimum, a representative number of the listed 
components (see below) shall be used to control the test method. The selected 
components of each spiking mix shall represent all chemistries, elution patterns and 
masses, permit specified analytes and other client requested components. However, 
the laboratory shall ensure that all reported components are used in the spike 
mixture within a two-year time period. 

 
24.4.1.5.1 For methods that have 1-10 target analytes, spike all components. 
 
24.4.1.5.2 For methods that include 11-20 target analytes, spike at least 10 or 80%, 

whichever is greater. 
24.4.1.5.3 For methods with more than 20 target analytes, spike at least 16 components. 
 
24.4.1.5.4 Exception: Due to analyte incompatibility in pesticides, Toxaphene and 

Chlordane are only spiked at client request based on specific project needs. 
 
24.4.1.5.5 Exception:  Due to analyte incompatibility between the various PCB aroclors, 

aroclors 1016 and 1260 are used for spiking as they cover the range of all of the 
aroclors.  Specific aroclors may be used by request on a project specific basis. 
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24.5 SAMPLE MATRIX CONTROLS 
Table 24-5.   Sample Matrix Control 

Control 
Type 

Details 

Matrix Spikes 
(MS) 

Use used to assess the effect sample matrix of the spiked sample has on the precision and accuracy of 
the results generated by the method used;  
 

 Typical 
Frequency 1 

At a minimum, with each matrix-specific batch of samples processed, an MS is carried through the 
complete analytical procedure.  Unless specified by the client, samples used for spiking are 
randomly selected and rotated between different client projects. If the mandated or requested test 
method does not specify the spiking components, the laboratory shall spike all reportable 
components to be reported in the Laboratory Control Sample and Matrix Spike.  Refer to the 
method SOP for complete details 

 Description Essentially a sample fortified with a known amount of the test analyte(s).    
Surrogate Use Measures method performance to sample matrix (organics only). 
 Typical 

Frequency 1 
Are added to all samples, standards, and blanks, for all organic chromatography methods except 
when the matrix precludes its use or when a surrogate is not available. The recovery of the 
surrogates is compared to the acceptance limits for the specific method.  Poor surrogate recovery 
may indicate a problem with sample composition and shall be reported, with data qualifiers, to the 
client whose sample produced poor recovery.   

 Description Are similar to matrix spikes except the analytes are compounds with properties that mimic the 
analyte of interest and are unlikely to be found in environment samples.  

Duplicates2 Use For a measure of analytical precision, with each matrix-specific batch of samples processed, a 
matrix duplicate (MD or DUP) sample, matrix spike duplicate (MSD), or LCS duplicate (LCSD) is 
carried through the complete analytical procedure.   

 Typical 
Frequency 1 

Duplicate samples are usually analyzed with methods that do not require matrix spike analysis.   

 Description Performed by analyzing two aliquots of the same field sample independently or an additional LCS. 
Internal 
Standards 

Use Are spiked into all environmental and quality control samples (including the initial calibration 
standards) to monitor the qualitative aspect of organic and some inorganic analytical measurements.   

 Typical 
Frequency 1 

All organic and ICP methods as required by the analytical method. 

 Description Used to correct for matrix effects and to help troubleshoot variability in analytical response and are 
assessed after data acquisition.  Possible sources of poor internal standard response are sample 
matrix, poor analytical technique or instrument performance. 

1 See the specific analytical SOP for type and frequency of sample matrix control samples. 
2 LCSD’s are normally not performed except when regulatory agencies or client specifications require them. The 
recoveries for the spiked duplicate samples must meet the same laboratory established recovery limits as the 
accuracy QC samples.  If an LCSD is analyzed both the LCS and LCSD must meet the same recovery criteria and be 
included in the final report.  The precision measurement is reported as “Relative Percent Difference” (RPD). Poor 
precision between duplicates (except LCS/LCSD) may indicate non-homogeneous matrix or sampling.   
 

24.6 ACCEPTANCE CRITERIA (CONTROL LIMITS) 
24.6.1 As mandated by the test method and regulation, each individual analyte in the LCS, MS, 
or Surrogate Spike is evaluated against the control limits published in the test method. Where 
there are no established acceptance criteria, the laboratory calculates in-house control limits 
with the use of control charts or, in some cases, utilizes client project specific control limits. 
When this occurs, the regulatory or project limits will supersede the laboratory’s in-house limits. 
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Note: For methods, analytes and matrices with very limited data (e.g., unusual matrices not 
analyzed often), interim limits are established using available data or by analogy to similar 
methods or matrices. 
 
24.6.2 Once control limits have been established, they are verified, reviewed, and updated if 
necessary on an annual basis unless the method requires more frequent updating. Control limits 
are established per method (as opposed to per instrument) regardless of the number of 
instruments utilized. 
 
 
24.6.3 Laboratory generated % Recovery acceptance (control) limits are generally established 
by taking + 3 Standard Deviations (99% confidence level) from the average recovery of a 
minimum of 20-30 data points (more points are preferred).   
 
 
24.6.3.1 Regardless of the calculated limit, the limit should be no tighter than the 
Calibration Verification (ICV/CCV). (Unless the analytical method specifies a tighter limit).  
 
24.6.3.2  In-house limits cannot be any wider than those mandated in a regulated 
analytical method. Client or contract required control limits are evaluated against the 
laboratory’s statistically derived control limits to determine if the data quality objectives (DQOs) 
can be achieved.  If laboratory control limits are not consistent with DQOs, then alternatives 
must be considered, such as method improvements or use of an alternate analytical method. 
 
24.6.3.3 The lowest acceptable recovery limit will be 10% (the analyte must be detectable). 

Exception: The lowest acceptable recovery limit for Benzidine will be 5% and the 
analyte must be detectable.  

 
24.6.3.4 The maximum acceptable recovery limit will be 150%. 
 
24.6.3.5 The maximum acceptable RPD limit will be 35% for waters and 40% for soils.   
The minimum RPD limit is 10%.  
 
24.6.3.6 If either the high or low end of the control limit changes by < 5% from previous, 
the data points are inspected and, using professional judgment, the limits may be left 
unchanged if there is no affect on laboratory ability to meet the existing limits.  
 
24.6.4 The lab must be able to generate a current listing of their control limits and track when 
the updates are performed.  In addition, the laboratory must be able to recreate historical control 
limits.   
 
24.6.4.1 The control limits are maintained in the laboratory LIMs system.  The limits for 
each analyte/method/matrix combination are assigned effective and expiration dates.  The QA 
department is able to query the LIMs system and print an active list of control limits based on 
this database. The most current laboratory limits (based on the effective/expiration dates) are 
reflected on the laboratory worksheets and final reports unless superseded by project specific 
limits.   
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24.6.5 A LCS that is within the acceptance criteria establishes that the analytical system is in 
control and is used to validate the process.  Samples that are analyzed with an LCS with 
recoveries outside of the acceptance limits may be determined as out of control and should be 
reanalyzed if possible.  If reanalysis is not possible, then the results for all affected analytes for 
samples within the same batch must be qualified when reported.   The internal corrective action 
process (see Section 13) is also initiated if an LCS exceeds the acceptance limits.  Sample 
results may be qualified and reported without reanalysis if: 
 
24.6.5.1 The analyte results are below the reporting limit and the LCS is above the upper 

control limit. 
 
24.6.5.2 If the analytical results are above the relevant regulatory limit and the LCS is below 

the lower control limit.  
 
 
24.6.6 If the MS/MSDs do not meet acceptance limits, the MS/MSD and the associated spiked 
sample is reported with a qualifier for those analytes that do not meet limits.  If obvious 
preparation errors are suspected, or if requested by the client, unacceptable MS/MSDs are 
reprocessed and reanalyzed to prove matrix interference. A more detailed discussion of 
acceptance criteria and corrective action can be found in the lab’s method SOPs and in Section 
12.  
 
24.6.7 If a surrogate standard falls outside the acceptance limits, if there is not obvious 
chromatographic matrix interference, reanalyze the sample to confirm a possible matrix effect.  
If the recoveries confirm or there was obvious chromatographic interference, results are 
reported from the original analysis and a qualifier is added.  If the reanalysis meets surrogate 
recovery criteria, the second run is reported (or both are reported if requested by the client).   
Under certain circumstances, where all of the samples are from the same location and share 
similar chromatography, the reanalysis may be performed on a single sample rather than all of 
the samples and if the surrogate meets the recovery criteria in the reanalysis, all of the affected 
samples would require reanalysis. 
 
 

24.7 ADDITIONAL PROCEDURES TO ASSURE QUALITY CONTROL 

24.7.1 The laboratory has written and approved method SOPs to assure the accuracy of the 
test method including calibration (see Section 20), use of certified reference materials (see 
Section 21) and use of PT samples. 
 
24.7.2 A discussion regarding MDLs, Limit of Detection (LOD) and Limit of Quantitation (LOQ) 
can be found in Section 19.  
 
24.7.3 Use of formulae to reduce data is discussed in the method SOPs and in Section 20.  
 
24.7.4 Selection of appropriate reagents and standards is included in Section 9 and 22. 
 
24.7.5 A discussion on selectivity of the test is included in Section 5.  
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24.7.6 Constant and consistent test conditions are discussed in Section 19.  
 
24.7.7 The laboratories sample acceptance policy is included in Section 23. 
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SECTION 25.0 
 

                                                         REPORTING RESULTS 
(NELAC 5.5.10) 

 
25.1 OVERVIEW 
The results of each test are reported accurately, clearly, unambiguously, and objectively in 
accordance with State and Federal regulations as well as client requirements. A variety of report 
formats are available to meet specific needs. Analytical results are issued in a format that is 
intended to satisfy customer and laboratory accreditation requirements as well as provide the 
end user with the information needed to properly evaluate the results.  Where there is conflict 
between client requests and laboratory ethics or regulatory requirements, the laboratory’s 
ethical and legal requirements are paramount, and the laboratory will work with the client during 
project set up to develop an acceptable solution. Refer to Section 7. 
 
 
In cases where a client asks for simplified reports, there must be a written request from the 
client. There still must be enough information that would show any analyses that were out of 
conformance (QC out of limits) and there should be a reference to a full report that is made 
available to the client.  
 
Review of reported data is included in Section 19.  
 

25.2 TEST REPORTS 
Analytical results are reported in a format that is satisfactory to the client and meets all 
requirements of applicable accrediting authorities and agencies.  A variety of report formats are 
available to meet specific needs.  The report is printed on laboratory letterhead, reviewed, and 
signed by the appropriate project manager.  At a minimum, the standard laboratory report shall 
contain the following information: 
 
25.2.1 A report title (e.g. Analytical Report) with a “sample results” column header. 
 
25.2.2 Each report cover page is printed on company letterhead which includes the laboratory 
name, address and telephone number. 
 
25.2.3 A unique identification of the report (e.g. job number) and on each page an identification 
in order to ensure the page is recognized as part of the report and a clear identification of the 
end.    
 
Note: Page numbers of report are represented as # / ##.  Where the first number is the 
page number and the second is the total number of pages. 
 
25.2.4 A copy of the chain of custody (COC). 
 
• Any COCs involved with Subcontracting are included. 
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• In most cases, the applicable COC is paginated and is an integral part of the report.   
 
• Any additional addenda to the report must be treated in a similar fashion so it is a 

recognizable part of the report and cannot accidentally get separated from the report (e.g. 
Sampling information).  

 
25.2.5 The name and address of client and a project name/number, if applicable. 
 
25.2.6 Client project manager or other contact 
 
25.2.7 Description and unambiguous identification of the tested sample(s) including the client 
identification code. 
 
25.2.8 Date of receipt of sample, date and time of collection, and date(s) of test preparation and 
performance, and time of preparation or analysis if the required holding time for either activity is 
less than or equal to 72 hours. 
 
25.2.9 Date reported or date of revision, if applicable. 
 
25.2.10 Method of analysis including method code (EPA, Standard Methods, etc). 
 
25.2.11 Practical quantitation limits or client reporting limit.  
 
25.2.12 Method detection limits (if requested) 
 
25.2.13 Definition of Data qualifiers and reporting acronyms (e.g. ND). 
 
25.2.14 Sample results. 
 
25.2.15 QC data consisting of method blank, surrogate, LCS, and MS/MSD recoveries and 
control limits (if requested). 
 
25.2.16 Condition of samples at receipt including temperature.  This may be accomplished in 
a narrative or by attaching sample login sheets (Refer to Sec. 25.2.4 – Item 3 regarding 
additional addenda).   Sample temperatures are recorded in the report case narrative and on 
the COC.  Deviations from normal conditions (e.g., preservation, breakage) are recorded in the 
report case narrative. 
 
25.2.17 A statement to the effect that the results relate only to the items tested and the 
sample as received by the laboratory. 
 
25.2.18 A statement that the report shall not be reproduced except in full, without prior 
express written approval by the laboratory coordinator.  
 
25.2.19 A signature and title of the person(s) accepting responsibility for the content of the 
report and date of issue.  Signatories are appointed by the Lab Director.   
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25.2.20 When NELAC accreditation is required, the lab shall certify that the test results meet 
all requirements of NELAC or provide reasons and/or justification if they do not.  
 
25.2.21 The laboratory includes a cover letter.  
 
25.2.22 Where applicable, a narrative to the report that explains the issue(s) and corrective 
action(s) taken in the event that a specific accreditation or certification requirement was not met. 
 
25.2.23 When Soil samples are analyzed, a specific identification as to whether soils are 
reported on a “wet weight” or “dry weight” basis.  
 
25.2.24 Appropriate laboratory certification number for the state of origin of the sample if 
applicable. 
 
25.2.25 If only part of the report is provided to the client (client requests some results before 
all of it is complete), it must be clearly indicated on the report (e.g, partial report). A complete 
report must be sent once all of the work has been completed.  
 
25.2.26 Any non-TestAmerica subcontracted analysis results are provided as an addendum 
to the report on the official letterhead of the subcontractor.  All TestAmerica subcontracting is 
clearly identified on the report as to which laboratory performed a specific analysis. 
 

25.3 REPORTING LEVEL OR REPORT TYPE 
 
TestAmerica Buffalo offers four levels of quality control reporting. Each level, in addition to its 
own specific requirements, contains all the information provided in the preceding level. The 
packages provide the following information in addition to the information described above:  

 
• Level I is a report with the features described in Section 25.2 above. 

• Level II is a Level I report plus summary information, including results for the method blank, 
percent recovery for laboratory control samples and matrix spike samples, and the RPD 
values for all MSD and sample duplicate analyses. 

• Level III contains all the information supplied in Level II, but presented on CLP-like summary 
forms, and relevant calibration information.  A Level II report is not included, unless 
specifically requested.  No raw data is provided. 

• Level IV is the same as Level III with the addition of all raw supporting data. 

 

In addition to the various levels of QC packaging, the laboratory also provides reports in diskette 
deliverable form.  Initial reports may be provided to clients by facsimile. All faxed reports are 
followed by hardcopy.  Procedures used to ensure client confidentiality are outlined in Section 
26.7. 
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25.3.1 Electronic Data Deliverables (EDDs) 

 
EDDs are routinely offered as part of TestAmerica’s services.  TestAmerica Buffalo offers a 
variety of EDD formats including Environmental Restoration Information Management System 
(ERPIMS), Excel, Dbase, GISKEY, and Text Files.  
 
EDD specifications are submitted to the IT department by the PM for review and undergo the 
contract review process. Once the facility has committed to providing data in a specific 
electronic format, the coding of the format may need to be performed.  This coding is 
documented and validated.  The validation of the code is retained by the IT staff coding the 
EDD. 
 
EDDs shall be subject to a review to ensure their accuracy and completeness.  If EDD 
generation is automated, review may be reduced to periodic screening if the laboratory can 
demonstrate that it can routinely generate that EDD without errors. Any revisions to the EDD 
format must be reviewed until it is demonstrated that it can routinely be generated without 
errors.  If the EDD can be reproduced accurately and if all subsequent EDDs can be produced 
error-free, each EDD does not necessarily require a review. 
 
 

25.4 SUPPLEMENTAL INFORMATION FOR TEST 

The lab identifies any unacceptable QC analyses or any other unusual circumstances or 
observations such as environmental conditions and any non-standard conditions that may have 
affected the quality of a result.  This is typically in the form of a footnote or a qualifier and/or a 
narrative explaining the discrepancy in the front of the report 
 
25.4.1 Numeric results with values outside of the calibration range, either high or low are 
qualified as ‘estimated’. 
 
25.4.2 Where quality system requirements are not met, a statement of compliance/non-
compliance with requirements and/or specifications is required, including identification of test 
results derived from any sample that did not meet NELAC sample acceptance requirements 
such as improper container, holding time, or temperature.  
 
25.4.3 Where applicable, a statement on the estimated uncertainty of measurements; 
information on uncertainty is needed when a client’s instructions so require. 
 
25.4.4 Opinions and Interpretations - The test report contains objective information, and 
generally does not contain subjective information such as opinions and interpretations.  If such 
information is required by the client, the Laboratory Director will determine if a response can be 
prepared. If so, the Laboratory Director will designate the appropriate member of the 
management team to prepare a response. The response will be fully documented, and reviewed 
by the Laboratory Director, before release to the client. There may be additional fees charged to 
the client at this time, as this is a non-routine function of the laboratory. 
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Note: Review of data deliverable packages for submittal to regulatory authorities requires 
responses to non-conforming data concerning potential impact on data quality. This 
necessitates a limited scope of interpretation, and this work is performed by the QA Department. 
This is the only form of “interpretation” of data that is routinely performed by the laboratory. 
 
When opinions or interpretations are included in the report, the laboratory provides an 
explanation as to the basis upon which the opinions and interpretations have been made.  
Opinions and interpretations are clearly noted as such and where applicable, a comment should 
be added suggesting that the client verify the opinion or interpretation with their regulator.    
 

25.5 ENVIRONMENTAL TESTING OBTAINED FROM SUBCONTRACTORS 

If the laboratory is not able to provide the client the requested analysis, the samples would be 
subcontracted following the procedures outlined in Section 8.  
 
Data reported from analyses performed by a subcontractor laboratory are clearly identified as 
such on the analytical report provided to the client. Results from a subcontract laboratory 
outside of TestAmerica are reported to the client on the subcontract laboratory’s original report 
stationary and the report includes any accompanying documentation. 
 

25.6 CLIENT CONFIDENTIALITY 
In situations involving the transmission of environmental test results by telephone, facsimile or 
other electronic means, client confidentiality must be maintained. 
 
TestAmerica will not intentionally divulge to any person (other than the Client or any other 
person designated by the Client in writing) any information regarding the services provided by 
TestAmerica or any information disclosed to TestAmerica by the Client.  Furthermore, 
information known to be potentially endangering to national security or an entity’s proprietary 
rights will not be released.  
 
Note: This shall not apply to the extent that the information is required to be disclosed by 
TestAmerica under the compulsion of legal process.  TestAmerica will, to the extent feasible, 
provide reasonable notice to the client before disclosing the information. 
 
Note: Authorized representatives of an accrediting authority are permitted to make copies 
of any analyses or records relevant to the accreditation process, and copies may be removed 
from the laboratory for purposes of assessment. 
 
25.6.1 Report deliverable formats are discussed with each new client. If a client requests that 
reports be faxed or e-mailed, the reports are faxed with a cover sheet or e-mailed with the 
following note that includes a confidentiality statement similar to the following:  

 

This material is intended only for the use of the individual(s) or entity to whom it is addressed, 
and may contain information that is privileged and confidential. It is our policy that facsimiles are 
intended for and should be used for business purposes only.  If you are not the intended 
recipient, or the employee or agent responsible for delivering this material to the intended 
recipient, you are hereby notified that any dissemination, distribution or copying of this 



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Page 25-6 of 25-6 

 

Company Confidential & Proprietary 

communication is strictly prohibited. If you have received this communication in error, please 
notify the sender. 
 

25.7 FORMAT OF REPORTS 
The format of reports is designed to accommodate each type of environmental test carried out 
and to minimize the possibility of misunderstanding or misuse. 
 

25.8 AMENDMENTS TO TEST REPORTS 
Corrections, additions, or deletions to reports are only made when justification arises through 
supplemental documentation. Justification is documented using the laboratory’s corrective 
action system (refer to Section 12).  
 
The revised report is retained on the Archive data server, as is the original report. The revised 
report is stored in the Archive data server under the sample number followed by “R”.  The 
revised report will have the word “revised” appended to the cover letter. 
 
When the report is re-issued, a notation of “revised” is placed on the cover/signature page of the 
report.  A brief explanation of reason for the re-issue is included in the report case narrative. 
 

25.9 POLICIES ON CLIENT REQUESTS FOR AMENDMENTS 
 
25.9.1 Policy on Data Omissions or Reporting Limit Increases 
 
Fundamentally, our policy is simply to not omit previously reported results (including data 
qualifiers) or to not raise reporting limits and report sample results as ND.  This policy has few 
exceptions.  Exceptions are: 
 
• Laboratory error.   

• Sample identification is indeterminate (confusion between COC and sample labels).   

• An incorrect analysis (not analyte) was requested (e.g., COC lists 8315 but client wanted 
8310).   A written request for the change is required. 

• Incorrect limits reported based on regulatory requirements.   

• The requested change has absolutely no possible impact on the interpretation of the 
analytical results and there is no possibility of the change being interpreted as 
misrepresentation by anyone inside or outside of our company.   

 
25.9.2 Multiple Reports 
 
TestAmerica does not issue multiple reports for the same workorder where there is different 
information on each report (this does not refer to copies of the same report) unless required to 
meet regulatory needs and approved by QA.   
 



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 1 Page 1 of 5 

Company Confidential & Proprietary 

Appendix 1. 
 

 



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 1 Page 2 of 5 

Company Confidential & Proprietary 

 

TAL BUFFALO
HAZELWOOD DR. OFFICES, SUITE 106

CLIENT SERVICES/REPORT PREP
FLOOR PLAN 

Kitchen

Training 
Records

Lav

Lav

Conference
Room

FrPl106L
3/2005

Reception

Reports

Data Storage
Room

Entrance to Suite 100

Cor
rid

or
Corridor

En
tr

an
ce

 to
 L

ab
 A

re
a

Janit.

EXIT

EXIT

EXIT

En
tr

an
ce

 to
 L

ab
 A

re
a

KEY

First Aid Kit
Fire Extinguisher
Evacuation Routes

O
ffi

ce
s

N

S

W E

Client Services

FA

FA Fire Alarm

FA

GCMS 
VOA

 



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 1 Page 3 of 5 

Company Confidential & Proprietary 

EXIT

TAL BUFFALO
HAZELWOOD DR. NY OFFICES, SUITE 106

LABORATORY AREA
FLOOR PLAN

Corr
ido

r

GCM
S

VOA-W
aters

Janit.Corrid

or

Corr
ido

r

Hood

Electrical Room

Gas
Storage

Area

GCMS
SVOA

Supplies

Kitchen

Offices

Organic 
Lab
Area

GC
GC

GC

Data Processing

Offices

H
oo

d

First Aid Kit

Emergency Shower

Spill Kit

Emergency Eyewash

EXIT

EXIT

EXIT
Reception

Evacuation Routes

Hood

Hood

Data
 Proc

ess
ing18

   7
   6

  5

17  12  1
3  23

14  1
 9   1

6

24   1
0    4

    1
5

2  9  8

22    3
    0

X

FrPn106r
03/2005

KEY

Fire Extinguisher

N

S

W E

Supplies

Exit From
Suite 108

VOA-Soils
Lab

FA Fire Alarm

FA

FA

FA

Hood

U

W V

N

P

F G
S

R

J

Q

 



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 1 Page 4 of 5 

Company Confidential & Proprietary 

TAL BUFFALO
HAZELWOOD DR. OFFICES, SUITE 108

FLOOR PLAN
EXIT

EXITEXIT

TCLP Prep & 
Tumbling

Hood

H
oo

d

Electrical
Room

Entrance

Delivery 
Bays

EXIT

EXIT

Emergency Eye Wash
First Aid Kit

Fire Extinguisher
Evacuation Routes
Spill Kit FrPn108

03/2005

N

S

W E

Metals 
Digestions

Sam
ple C

ooler 
M

ain-2

Sample Cooler Main-1

C
ycletainers

Hood

GPC

Hoods

Hoods

D
is

til
la

tio
ns

Exit To 
Suite 106

H
oo

d

H
oo

d

H
oo

d

Air
Comp.

Shipping / 
Receiving

H
oo

d

Exhaust Snorkel

In
cu

ba
to

rs

CH Canopy Hood

CH

17
18

19
20  33

14
15

16

6

FA Fire Alarm

FA

34

32  25

HazStor Bldg.

CoolerAir

Comp.

Consignment

O
vens

Break/Eating 
Area

Consignment 
Acids

Metals

Metals

Metals

Metals

O-Prep

WQ WQ WQ

Kone Kone Kone



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 1 Page 5 of 5 

Company Confidential & Proprietary 

 

Cooler #2 Metals Prep

ICP,MS, 
Hg

M
etals

Sample 
Login



Document No. BF-QAM 
Section Revision No.:  2 

Section Effective Date: 02/01/2011 
Appendix 2 Page 1 of 12 

 

Company Confidential & Proprietary 

Appendix 2.    Glossary/Acronyms 
 
 
Glossary: 
 
Acceptance Criteria: 
Specified limits placed on characteristics of an item, process, or service defined in requirement 
documents.  (ASQC) 
 
Accreditation: 

The process by which an agency or organization evaluates and recognizes a laboratory as 
meeting certain predetermined qualifications or standards, thereby accrediting the laboratory. In 
the context of the National Environmental Laboratory Accreditation Program (NELAP), this 
process is a voluntary one.  (NELAC) 

 
Accrediting Authority: 
The Territorial, State, or Federal Agency having responsibility and accountability for 
environmental laboratory accreditation and which grants accreditation (NELAC) [1.5.2.3] 
 
Accuracy:   
The degree of agreement between an observed value and an accepted reference value.  
Accuracy includes a combination of random error (precision) and systematic error (bias) 
components which are due to sampling and analytical operations; a data quality indicator. 
(QAMS) 
 
Analyst: 
The designated individual who performs the “hands-on” analytical methods and associated 
techniques and who is the one responsible for applying required laboratory practices and other 
pertinent quality controls to meet the required level of quality.  (NELAC) 
 
Batch: 
Environmental samples which are prepared and/or analyzed together with the same process 
and personnel, using the same lot(s) of reagents.  A preparation batch is composed of one to 20 
environmental samples of the same matrix, meeting the above mentioned criteria and with a 
maximum time between the start of processing of the first and last sample in the batch to be 24 
hours.  An analytical batch is composed of prepared environmental samples (extracts, 
digestates or concentrates) and /or those samples not requiring preparation, which are analyzed 
together as a group using the same calibration curve or factor.  An analytical batch can include 
samples originating from various environmental matrices and can exceed 20 samples. (NELAC 
Quality Systems Committee) 
 
Blank: 
A sample that has not been exposed to the analyzed sample stream in order to monitor 
contamination during sampling, transport, storage or analysis. The blank is subjected to the 
usual analytical and measurement process to establish a zero baseline or background value 
and is sometimes used to adjust or correct routine analytical results. (ASQC) 
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Blind Sample: 
A sample for analysis with a composition known to the submitter.  The analyst/laboratory may 
know the identity of the sample but not its composition.  It is used to test the analyst’s or 
laboratory’s proficiency in the execution of the measurement process. 
 
Calibration: 
To determine, by measurement or comparison with a standard, the correct value of each scale 
reading on a meter, instrument, or other device.  The levels of the applied calibration standard 
should bracket the range of planned or expected sample measurements.  (NELAC) 
 
Calibration Curve:  
The graphical relationship between the known values, such as concentrations, of a series of 
calibration standards and their instrument response.  (NELAC) 
 
Calibration Method: 
A defined technical procedure for performing a calibration.  (NELAC) 
 
Calibration Standard: 
A substance or reference material used to calibrate an instrument (QAMS) 
 
Certified Reference Material (CRM): 
A reference material one or more of whose property values are certified by a technically valid 
procedure, accompanied by or traceable to a certificate or other documentation which is issued 
by a certifying body.  (ISO Guide 30–2.2) 
 
Chain of Custody: 
An unbroken trail of accountability that ensures the physical security of samples and includes 
the signatures of all who handle the samples.  (NELAC) [5.12.4] 
 
Clean Air Act: 
The enabling legislation in 42 U>S>C> 7401 et seq., Public Law 91-604, 84 Stat. 1676 Pub. L. 
95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, empowering EPA to 
promulgate air quality standards, monitor and enforce them.  (NELAC) 
 
Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA/SUPERFUND): 
The enabling legislation in 42 U.S.C. 9601-9675 et seq., as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9601 et seq., to eliminate the 
health and environmental threats posed by hazardous waste sites.  (NELAC) 
 
Compromised Samples: 
Those samples which are improperly sampled, insufficiently documented (chain of custody and 
other sample records and/or labels), improperly preserved, collected in improper containers, or 
exceeding holding times when delivered to a laboratory.  Under normal conditions, 
compromised samples are not analyzed.  If emergency situation require analysis, the results 
must be appropriately qualified.  (NELAC) 
 
Confidential Business Information (CBI): 
Information that an organization designates as having the potential of providing a competitor 
with inappropriate insight into its management, operation or products.  NELAC and its 
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representatives agree to safeguarding identified CBI and to maintain all information identified as 
such in full confidentiality. 
 
Confirmation: 
Verification of the identity of a component through the use of an approach with a different 
scientific principle from the original method.  These may include, but are not limited to: 
 

Second column confirmation 
Alternate wavelength 
Derivitization 
Mass spectral interpretation 
Alternative detectors or 
Additional Cleanup procedures 

(NELAC) 
 
Conformance: 
An affirmative indication or judgment that a product or service has met the requirements of the 
relevant specifications, contract, or regulation; also the state of meeting the requirements.  
(ANSI/ASQC E4-1994) 
 
Corrective Action: 
The action taken to eliminate the causes of an existing nonconformity, defect or other 
undesirable situation in order to prevent recurrence.  (ISO 8402) 
 
Data Audit: 
A qualitative and quantitative evaluation of the documentation and procedures associated with 
environmental measurements to verify that the resulting data re of acceptable quality (i.e., that 
they meet specified acceptance criteria).  (NELAC) 
 
Data Reduction: 
The process of transforming raw data by arithmetic or statistical calculations, standard curves, 
concentration factors, etc., and collation into a more useable form.  (EPA-QAD) 
 
Deficiency: 
An unauthorized deviation from acceptable procedures or practices, or a defect in an item.  
(ASQC) 
 
Detection Limit: 
The lowest concentration or amount of the target analyte that can be identified, measured, and 
reported with confidence that the analyte concentration is not a false positive value. See Method 
Detection Limit. (NELAC) 
 
Document Control: 
The act of ensuring that documents (and revisions thereto) are proposed, reviewed for 
accuracy, approved for release by authorized personnel, distributed properly, and controlled to 
ensure use of the correct version at the location where the prescribed activity if performed.  
(ASQC) 
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Duplicate Analyses: 
The analyses or measurements of the variable of interest performed identically on two 
subsamples of the same sample.  The results from duplicate analyses are used to evaluate 
analytical or measurement precision but not the precision of sampling, preservation or storage 
internal to the laboratory.  (EPA-QAD) 
 
Environmental Detection Limit (EDL): 
The smallest level at which a radionuclide in an environmental medium can be unambiguously 
distinguished for a given confidence interval using a particular combination of sampling and 
measurement procedures, sample size, analytical detection limit, and processing procedure.  
The EDL shall be specified for the 0.95 or greater confidence interval.  The EDL shall be 
established initially and verified annually for each test method and sample matrix.  (NELAC 
Radioanalysis Subcommittee) 
 
Equipment Blank: 
Sample of analyte-free media which has been used to rinse common sampling equipment to 
check effectiveness of decontamination procedures.  (NELAC) 
 
External Standard Calibration: 
Calibrations for methods that do not utilize internal standards to compensate for changes in 
instrument conditions. 
 
Federal Water Pollution Control Act (Clean Water Act, CWA): 
The enabling legislation under 33 U.S.C. 1251 et seq., Public Law 92-50086 Stat 816, that 
empowers EPA to set discharge limitations, write discharge permits, monitor, and bring 
enforcement action for non-compliance.  (NELAC) 
 
Field Blank: 
Blank prepared in the field by filing a clean container with pure de-ionized water and appropriate 
preservative, if any, for the specific sampling activity being undertaken (EPA OSWER) 
 
Field of Testing: 
NELAC’s approach to accrediting laboratories by program, method and analyte.  Laboratories 
requesting accreditation for a program-method-analyte combination or for an up-dated/improved 
method are required to submit to only that portion of the accreditation process not previously 
addressed (see NELAC, section 1.9ff).  (NELAC) 
 
Holding Times (Maximum Allowable Holding Times): 
The maximum times that samples may be held prior to analyses and still be considered valid or 
not compromised.  (40 CFR Part 136) 
 
Internal Standard: 
A known amount of standard added to a test portion of a sample and carried through the entire 
measurement process as a reference for evaluating and controlling the precision and bias of the 
applied analytical test method. (NELAC) 
 
Internal Standard Calibration: 
Calibrations for methods that utilize internal standards to compensate for changes in instrument 
conditions. 
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Instrument Blank: 
A clean sample (e.g., distilled water) processed through the instrumental steps of the 
measurement process; used to determine instrument contamination.  (EPA-QAD) 
 
Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or 
QC check sample): 
A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes, taken through all 
preparation and analysis steps.  Where there is no preparation taken for an analysis (such as in 
aqueous volatiles), or when all samples and standards undergo the same preparation and 
analysis process (such as Phosphorus), there is no LCS.  It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of all or a portion 
of the measurement system. 
 
An LCS shall be prepared at a minimum of 1 per batch of 20 or less samples per matrix type per 
sample extraction or preparation method except for analytes for which spiking solutions are not 
available such as total suspended solids, total dissolved solids, total volatile solids, total solids, 
pH, color, odor, temperature, dissolved oxygen or turbidity. The results of these samples shall 
be used to determine batch acceptance. 
 
Note: NELAC standards allow a matrix spike to be used in place of this control as long as the 
acceptance criteria are as stringent as for the LCS.  (NELAC) 
 
Laboratory Duplicate: 
Aliquots of a sample taken from the same container under laboratory conditions and processed 
and analyzed independently.  (NELAC) 
 
Least Squares Regression (1st Order Curve): 
The least squares regression is a mathematical calculation of a straight line over two axes.  The 
y axis represents the instrument response (or Response ratio) of a standard or sample and the 
x axis represents the concentration.  The regression calculation will generate a correlation 
coefficient (r) that is a measure of the "goodness of fit" of the regression line to the data. A value 
of 1.00 indicates a perfect fit.  In order to be used for quantitative purposes, r must be greater 
than or equal to 0.99 for organics and 0.995 for Inorganics.  
 
Limit of Detection (LOD): 
An estimate of the minimum amount of a substance that an analytical process can reliably 
detect.  An LOD is analyte- and matrix-specific and may be laboratory dependent.  (Analytical 
Chemistry, 55, p.2217, December 1983, modified)  See also Method Detection Limit. 
 
Matrix: 
The component or substrate that contains the analyte of interest.  For purposes of batch and 
QC requirement determinations, the following matrix distinctions shall be used: 
 

Aqueous:  Any aqueous sample excluded from the definition of Drinking Water matrix or 
Saline/Estuarine source.  Includes surface water, groundwater, effluents, and TCLP or 
other extracts. 
 
Drinking Water:  any aqueous sample that has been designated as a potable or potential 
potable water source. 
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Saline/Estuarine:  any aqueous sample from an ocean or estuary, or other salt water 
source such as the Great Salt Lake. 
 
Non-aqueous Liquid:  any organic liquid with <15% Settleable solids. 
 
Biological Tissue:  any sample of a biological origin such as fish tissue, shellfish, or plant 
material.  Such samples shall be grouped according to origin. 
 
Solids:  includes soils, sediments, sludges, and other matrices with >15% Settleable 
solids. 
 
Chemical Waste:  a product or by-product of an industrial process that results in a matrix 
not previously defined. 
 
Air:  whole gas or vapor samples including those contained in flexible or rigid wall 
containers and the extracted concentrated analytes of interest from a gas or vapor that 
are collected with a sorbant tube, impinger solution, filter, or other device. (NELAC) 
 

Matrix Spike (spiked sample or fortified sample): 

Prepared by adding a known mass of target analyte to a specified amount of matrix sample for 
which an independent estimate of target analyte concentration is available.  Matrix spikes are 
used, for example, to determine the effect of the matrix on a method's recovery efficiency. 

Matrix spikes shall be performed at a frequency of one in 20 samples per matrix type per 
sample extraction or preparation method except for analytes for which spiking solutions are not 
available such as, total suspended solids, total dissolved solids, total volatile solids, total solids, 
pH, color, odor, temperature, dissolved oxygen or turbidity. The selected sample(s) shall be 
rotated among client samples so that various matrix problems may be noted and/or addressed. 
Poor performance in a matrix spike may indicate a problem with the sample composition and 
shall be reported to the client whose sample was used for the spike.  (QAMS) 

 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): 
A second replicate matrix spike is prepared in the laboratory and analyzed to obtain a measure 
of the precision of the recovery for each analyte. 
 
Matrix spike duplicates or laboratory duplicates shall be analyzed at a minimum of 1 in 20 
samples per matrix type per sample extraction or preparation method. The laboratory shall 
document their procedure to select the use of an appropriate type of duplicate. The selected 
sample(s) shall be rotated among client samples so that various matrix problems may be noted 
and/or addressed. Poor performance in the duplicates may indicate a problem with the sample 
composition and shall be reported to the client whose sample was used for the duplicate.  
(QAMS) 
 
Method Blank: 
A sample of a matrix similar to the batch of associated samples (when available) that is free 
from the analytes of interest and is processed simultaneously with and under the same 
conditions as samples through all steps of the analytical procedures, and in which no target 
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analytes or interferences are present at concentrations that impact the analytical results for 
sample analyses.  (NELAC) 
 
Method Detection Limit: 
The minimum concentration of a substance (an analyte) that can be measured and reported 
with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix containing the analyte.  (40 CFR Part 136, Appendix B) 
 
Negative Control: 
Measures taken to ensure that a test, its components, or the environment do not cause 
undesired effects, or produce incorrect test results.  (NELAC) 
 
Performance Audit: 
The routine comparison of independently obtained qualitative and quantitative measurement 
system data with routinely obtained data in order to evaluate the proficiency of an analyst or 
laboratory.  (NELAC) 
 
Performance Based Measurement System (PBMS): 
A set of processes wherein the data quality needs, mandates or limitations of a program or 
project are specified and serve as criteria for selecting appropriate test methods to meet those 
needs in a cost-effective manner.  (NELAC) 
 
Positive Control: 
Measures taken to ensure that a test and/or its components are working properly and producing 
correct or expected results from positive test subjects.  (NELAC) 
 
Precision: 
The degree to which a set of observations or measurements of the same property, obtained 
under similar conditions, conform to themselves; a data quality indicator.  Precision is usually 
expressed as standard deviation, variance or range, in either absolute or relative terms.  
(NELAC) 
 
Preservation: 
Refrigeration and/or reagents added at the time of sample collection (or later) to maintain the 
chemical and/or biological integrity of the sample.  (NELAC) 
 
Proficiency Testing: 
A means of evaluating a laboratory’s performance under controlled conditions relative to a given 
set of criteria through analysis of unknown samples provided by an external source.  (NELAC) 
[2.1] 
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Proficiency Testing Program: 
The aggregate of providing rigorously controlled and standardized environmental samples to a 
laboratory for analysis, reporting of results, statistical evaluation of the results and the collective 
demographics and results summary of all participating laboratories.  (NELAC) 
 
Proficiency Test Sample (PT): 
A sample, the composition of which is unknown to the analyst and is provided to test whether 
the analyst/laboratory can produce analytical results within specified acceptance criteria.  
(QAMS) 
 
Quality Assurance: 
An integrated system of activities involving planning, quality control, quality assessment, 
reporting and quality improvement to ensure that a product or service meets defined standards 
of quality with a stated level of confidence.  (QAMS) 
 
Quality Assurance [Project] Plan (QAPP): 
A formal document describing the detailed quality control procedures by which the quality 
requirements defined for the data and decisions pertaining to a specific project are to be 
achieved.  (EAP-QAD) 
 
Quality Control: 
The overall system of technical activities which purpose is to measure and control the quality of 
a product or service so that it meets the needs of users.  (QAMS) 
 
Quality Control Sample: 
An uncontaminated sample matrix spiked with known amounts of analytes from a source 
independent from the calibration standards.  It is generally used to establish intra-laboratory or 
analyst specific precision and bias or to assess the performance of all or a portion of the 
measurement system.  (EPA-QAD) 
 
Quality Manual: 
A document stating the management policies, objectives, principles, organizational structure 
and authority, responsibilities, accountability, and implementation of an agency, organization, or 
laboratory, to ensure the quality of its product and the utility of its product to its users.  (NELAC) 
 
Quality System: 
A structured and documented management system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of 
an organization for ensuring quality in its work processes, products (items), and services.  The 
quality system provides the framework for planning, implementing, and assessing work 
performed by the organization and for carrying out required QA and QC (ANSI/ASQC-E-41994) 
 
Quantitation Limits: 
The maximum or minimum levels, concentrations, or quantities of a target variable (e.g., target 
analyte) that can be quantified with the confidence level required by the data user.  (NELAC) 
 
Range: 
The difference between the minimum and the maximum of a set of values.  (EPA-QAD) 
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Reagent Blank (method reagent blank): 
A sample consisting of reagent(s), without the target analyte or sample matrix, introduced into 
the analytical procedure at the appropriate point and carried through all subsequent steps to 
determine the contribution of the reagents and of the involved analytical steps.  (QAMS) 
 
Reference Material: 
A material or substance one or more properties of which are sufficiently well established to be 
used for the calibration of an apparatus, the assessment of a measurement method, or for 
assigning values to materials.  (ISO Guide 30-2.1) 
 
Reference Standard: 
A standard, generally of the highest metrological quality available at a given location, from which 
measurements made at that location are derived.  (VIM-6.0-8) 
 
Replicate Analyses: 
The measurements of the variable of interest performed identically on two or more sub-samples 
of the same sample within a short time interval.  (NELAC) 
 
Report Limit (RL): 
The laboratory nominal Quantitation Limit (QL) or the level of sensitivity required by the client 
but not lower than the LOD. 
 
Resource Conservation and Recovery Act (RCRA): 
The enabling legislation under 42 USC 321 et seq. (1976), that gives EPA the authority to 
control hazardous waste from the “cradle-to-grave”, including its generation, transportation, 
treatment, storage, and disposal. (NELAC) 
 
Safe Drinking Water Act (SDWA): 
The enabling legislation, 42 USC 300f et seq. (1974), (Public Law 93-523), that requires the 
EPA to protect the quality of drinking water in the U.S. by setting maximum allowable 
contaminant levels, monitoring, and enforcing violations.  (NELAC) 
 
Sample Duplicate: 
Two samples taken from and representative of the same population and carried through all 
steps of the sampling and analytical procedures in an identical manner.  Duplicate samples are 
used to assess variance of the total method including sampling and analysis.  (EPA-QAD)  
 
Second Order Polynomial Curve (Quadratic):  The 2nd order curves are a mathematical 
calculation of a slightly curved line over two axis.  The y axis represents the instrument 
response (or Response ratio) of a standard or sample and the x axis represents the 
concentration.  The 2nd order regression will generate a coefficient of determination (COD or r2) 
that is a measure of the "goodness of fit" of the quadratic curvature the data.  A value of 1.00 
indicates a perfect fit.  In order to be used for quantitative purposes, r2 must be greater than or 
equal to 0.99. 
 
Selectivity: 
(Analytical chemistry) the capability of a test method or instrument to respond to a target 
substance of constituent in the presence of non-target substances.  (EPA-QAD) 
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Sensitivity: 
The capability of a method or instrument to discriminate between measurement responses 
representing different levels (e.g., concentrations) of a variable of interest.  (NELAC) 
 
Spike: 
A known mass of target analyte added to a blank, sample or sub-sample; used to determine 
recovery efficiency or for other quality control purposes.  
 
If the mandated or requested test method does not specify the spiking components, the 
laboratory shall spike all reportable components to be reported in the Laboratory Control 
Sample and Matrix Spike. However, in cases where the components interfere with accurate 
assessment (such as simultaneously spiking chlordane, toxaphene and PCBs in Method 608), 
the test method has an extremely long list of components or components are incompatible, a 
representative number (at a minimum 10%) of the listed components may be used to control the 
test method. The selected components of each spiking mix shall represent all chemistries, 
elution patterns and masses permit specified analytes and other client requested components. 
However, the laboratory shall ensure that all reported components are used in the spike mixture 
within a two-year time period..  (NELAC) 
 
Standard: 
The document describing the elements of laboratory accreditation that has been developed and 
established within the consensus principles of NELAC and meets the approval requirements of 
NELAC procedures and policies.  (ASQC) 
 
Standard Operating Procedures (SOPs):   
A written document which details the method of an operation, analysis, or action whose 
techniques and procedures are thoroughly prescribed and which is accepted as the method for 
performing certain routine or repetitive tasks.  (QAMS) 
 
Standardized Reference Material (SRM): 
A certified reference material produced by the U.S. National Institute of Standards and 
Technology or other equivalent organization and characterized for absolute content, 
independent of analytical method.  (EPA-QAD) 
 
Surrogate: 
A substance with properties that mimic the analyte of interest.  It is unlikely to be found in 
environment samples and is added to them for quality control purposes. 
 
Surrogate compounds must be added to all samples, standards, and blanks, for all organic 
chromatography methods except when the matrix precludes its use or when a surrogate is not 
available. Poor surrogate recovery may indicate a problem with sample composition and shall 
be reported to the client whose sample produced poor recovery.  (QAMS) 
 
Systems Audit (also Technical Systems Audit): 
A thorough, systematic, qualitative on-site assessment of the facilities, equipment, personnel, 
training, procedures, record keeping, data validation, data management, and reporting aspects 
of a total measurement system.  (EPA-QAD) 
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Toxic Substances Control Act (TSCA): 
The enabling legislation in 15 USC 2601 et seq., (1976) that provides for testing, regulating, and 
screening all chemicals produced or imported into the United States for possible toxic effects 
prior to commercial manufacture.  (NELAC) 
 
Traceability: 
The property of a result of a measurement whereby it can be related to appropriate standards, 
generally international or national standards, through an unbroken chain of comparisons.  (VIM-
6.12) 
 
Uncertainty: 
A parameter associated with the result of a measurement that characterizes the dispersion of 
the value that could reasonably be attributed to the measured value. 
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Acronyms: 
 
BS – Blank Spike 
BSD – Blank Spike Duplicate 
CAR – Corrective Action Report 
CCV – Continuing Calibration Verification 
CF – Calibration Factor 
CFR – Code of Federal Regulations 
COC – Chain of Custody 
CRS – Change Request Form 
DOC – Demonstration of Capability 
DQO – Data Quality Objectives 
DU – Duplicate 
DUP - Duplicate 
EHS – Environment, Health and Safety 
EPA – Environmental Protection Agency 
GC - Gas Chromatography 
GC/MS - Gas Chromatography/Mass Spectrometry 
HPLC - High Performance Liquid Chromatography 
ICP - Inductively Coupled Plasma Atomic Emission Spectroscopy 
ICV – Initial Calibration Verification 
IDL – Instrument Detection Limit 
IH – Industrial Hygiene 
IS – Internal Standard 
LCS – Laboratory Control Sample 
LCSD – Laboratory Control Sample Duplicate 
LIMS – Laboratory Information Management System 
MDL – Method Detection Limit 
MS – Matrix Spike 
MSD – Matrix Spike Duplicate 
MSDS - Material Safety Data Sheet 
NELAC - National Environmental Laboratory Accreditation Conference 
NELAP - National Environmental Laboratory Accreditation Program 
PT – Performance Testing  
QAM – Quality Assurance Manual 
QA/QC – Quality Assurance / Quality Control 
QAPP – Quality Assurance Project Plan 
RF – Response Factor 
RPD – Relative Percent Difference 
RSD – Relative Standard Deviation 
SD – Standard Deviation 
SOP: Standard Operating Procedure 
TAT – Turn-Around-Time 
VOA – Volatiles 
VOC – Volatile Organic Compound 
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Appendix 3. 
 
Laboratory Certifications, Accreditations, Validations 
 
 TestAmerica Buffalo maintains certifications, accreditations, certifications, and 

validations with numerous state and national entities.  Programs vary but may include 
on-site audits, reciprocal agreements with another entity, performance testing 
evaluations, review of the QA Manual, Standard Operating Procedures, Method 
Detection Limits, training records, etc.  At the time of this QA Manual revision, the 
laboratory has accreditation/certification/licensing with the following organizations: 

 

STATE Program 
Cert # / Lab ID

Arkansas CWA, RCRA, SOIL 88-0686
California* NELAP CWA, RCRA 01169CA
Connecticut SDWA, CWA, RCRA, SOIL PH-0568
Florida* NELAP CWA, RCRA E87672
Georgia* SDWA,NELAP CWA, RCRA 956
Illinois* NELAP SDWA, CWA, RCRA 200003
Iowa SW/CS 374
Kansas* NELAP SDWA, CWA, RCRA E-10187
Kentucky SDWA 90029
Kentucky UST UST 30
Louisiana* NELAP CWA, RCRA 2031
Maine SDWA, CWA NY0044
Maryland SDWA 294
Massachusetts SDWA, CWA M-NY044
Michigan SDWA 9937
Minnesota SDWA,CWA, RCRA 036-999-337
New Hampshire* NELAP SDWA, CWA 233701
New Jersey* NELAP,SDWA, CWA, RCRA, NY455
New York* NELAP, AIR, SDWA, CWA, RCRA 10026
North Dakota CWA, RCRA R-176
Oklahoma CWA, RCRA 9421
Oregon* CWA,RCRA NY200003
Pennsylvania*                 NELAP CWA,RCRA 68-00281
Tennessee SDWA 02970
Texas* NELAP CWA, RCRA T104704412-08-TX
USDA FOREIGN SOIL PERMIT S-41579
Virginia SDWA 278
Washington* NELAP CWA,RCRA C1677
Wisconsin CWA, RCRA 998310390
West Virginia CWA,RCRA 252
The certificates and parameter lists (which may differ) for each organization may be found on 
the corporate web site, the laboratory’s public server, and in the QA Department. 



Appendix C 

Standard Operating Procedures 



Document Type: 

Discipline-Specific 
Procedure 

Level: 3 
Owner: Applied Science & 
Engineering 
Origination Date: 7/2/2003 
Revision Date: 8/25/2011 

Group: 
E&I 

Title: 
Chain of Custody Documentation - Paper 

No: EID-FS-003 
Revision No.: 2 
Page 1 of 4 

Uncontrolled when printed: Verify latest version on ShawNet/Governance 

This document contains proprietary information of Shaw Environmental & Infrastructure, Inc. Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with these materials, which may not be reproduced without express written permission of the company. 

1. PURPOSE

The purpose of this procedure is to provide the requirements for completion of written Chain of
Custody (COC) documentation and to provide a suggested Chain of Custody Form for project
use.

2. SCOPE

This procedure is applicable to all Shaw E & I efforts where samples are transferred among
parties, including to off-site testing facilities.  Adherence to this procedure is not required
whenever the same individual/team is performing the sampling and testing within the same
workday, and transfer to the testing process is being documented by other means, e.g. sampling
and then field-screening in a mobile laboratory.

3. REFERENCES

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste;
Physical/Chemical Methods, SW-846, Third Edition.

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis
Plans, EM200-1-3.

 Shaw E & I, 2002, Sampler’s Training Course Handout.

4. DEFINITIONS

 Custody—The legal term used to define the control and evidence traceability of an
environmental sample.  A sample is considered to be in an individual’s custody when it is in
actual physical possession of the person, is in view of the person, is locked in a container
controlled by the person, or has been placed into a designated secure area by the person.

 Chain of Custody Form—A form used to document and track the custody and transfers of a
sample from collection to analysis or placement in a designated secure area within the testing
facility.

 COC Continuation Page—Additional page(s) that may be included with a Chain of Custody
form.  The continuation page(s) contain the information on additional samples contained
within the same cooler/shipping container associated with the cooler/shipping container
Chain of Custody form.

5. RESPONSIBILITIES

5.1 Procedure Responsibility

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be
directed to the Field Sampling Discipline Lead.

5.2 Project Responsibility

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting
the requirements of this procedure.  Shaw employees conducting technical review of task
performance are also responsible for following appropriate portions of this SOP.
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For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Documentation 

All Chain of Custody documentation must be completed in indelible ink.  All corrections must be 
performed using standard single-line cross-out methods, and the initials of the individual making 
the change must be included beside the corrected entry.  

6.2 Continuation Pages 

Continuation pages may be utilized for shipping containers/coolers with sufficient samples/sample 
containers that all of the lines of the Chain of Custody form are used before the documentation of 
the cooler/shipping container is complete.  The number of pages in total must be filled out.  All 
samples entered onto a Continuation Page must be included in the same cooler/shipping 
container as those on the Chain of Custody form itself. 

6.3 Header Information 

 Each Chain of Custody form must be assigned a unique Reference Document Number–use 
the Project/proposal number followed by a unique numeric sequence or current date (if only 
one cooler sent per day).  Continuation Pages should contain the same Document Reference 
Number as the Chain of Custody form that they are associated with.  The project team should 
maintain a log of Chain of Custody Reference Document Numbers. 

 The page identifier and total page count section must be completed.  Total pages include the 
Chain of Custody form and any attached Continuation Pages. 

 Project number, name, and location information must be completed for all forms. 

 If available, the laboratory Purchase Order Number should be included on the appropriate 
line. 

 The name and phone number of the Project Contact should be included; the Project Contact 
should be a responsible individual that the laboratory may access to address analytical 
issues.  This person is usually the analytical lead for the project. 

 The Shipment Date should be provided on the applicable lines.   

 If shipping by carrier, the Waybill/Airbill Number must be included.  Note: couriers will not sign 
custody documents.  Therefore, inclusion of the waybill/airbill number on the Chain of 
Custody is the only means of documenting the transfer to the carrier. 

 Laboratory Destination and Contact information should be provided. 

 The Sampler(s) names should be provided on the appropriate line.  This line should include 
all persons whose initials appear on any of the sample containers, to provide the laboratory a 
means of cross-referencing containers. 

 The “Send Report To” information should be completed.  If multiple reports/locations are 
needed, the information should be provided on a separate page included with the Chain of 
Custody documents. 
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6.4 Sample Information Section–Including on Continuation Page(s) 

During actual sampling, each sample must be entered on the COC form at the time of collection 
in order to document possession.  The sampler must not wait until sampling is completed before 
entering samples on the COC. 

 Complete the Sample ID Number for each line.  If there are multiple container types for a 
sample, use additional lines to indicate the needed information. 

 Ensure that the Sample Description matches the description on the sample label–the 
laboratory will use this information for cross-referencing. 

 Provide the Collection Date and Time.  These must match those on the sample label and 
Field Logbook/Logsheets. 

 Indicate whether the sample is a Grab or Composite sample. 

 Indicate the Matrix of the sample.  Use the Matrix Codes listed on the Chain of Custody form. 

 Indicate the Number of Containers and the Container Type.  If a sample has multiple 
container types, use multiple lines and cross-out the information spaces to the left of the 
container blocks.  Failure to do this may cause the laboratory to log-in each container type as 
a separate sample/lab-ID, resulting in a confused report and invoice. 

– Alternatively, if each sample has the same number/type container types, use “various” in 
the Container Type block and provide detail in the Special Instructions section, e.g., 
“Each sample consists of one 16-oz jar, two pre-weighed VOC w/DI water, and one pre-
weighed VOC w/Methanol.”   

 Check the appropriate Preservative box for each line/container type. 

 Write in and check the Analyses Requested boxes for each line/container type.  The 
appropriate method number (e.g., EPA Method 8260C) must be written as well as the method 
name. 

 Indicate the Turn-around Time Requested for each sample. 

 Use the Special Instructions section to provide important information to the laboratory, e.g., 
samples that may require dilution or samples that will need to be composited by the 
laboratory.  This section may also be used to inform the laboratory of additional information 
contained in attachments to the Chain of Custody package. 

 Circle the appropriate QC/Data Package Level requested. 

6.5 Custody Transfer Section 

 The first Relinquished By space must be completed by the individual who will either transfer 
the samples or seal the shipping container. 

 If the samples will be transferred to a courier, write the courier/carrier company in the 
Received By box and enter the Date and Time that the shipping container was closed. 

 All other transfers must be performed in person, and the Relinquisher must witness the 
signing by the Receiver. 

 A copy of the Chain of Custody form and all associated Continuation Pages should be 
maintained in the project files.  
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7. ATTACHMENTS 

None 

8. FORMS 

 EID-FS-003.01, Shaw E & I Chain of Custody Form 

 EID-FS-003.02, Shaw E & I COC Continuation Page 

9. RECORDS 

 EID-FS-003.01, Chain of Custody Form 

 EID-FS-003.02, Chain of Custody Continuation Page(s) 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial Issue N/A 

07/22/2003 

01 New template, new numbering of procedure, Section 6.3 was edited, content 
was added in Section 6.4 

Guy Gallello 

09/08/2006 

02 Modified format only to align with Governance Management framework Scott Logan 

08/25/2011 
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1. PURPOSE 

The purpose of this procedure is to provide the requirements for completion and attachment of 
Custody Seals on environmental samples and shipping containers.  

2. SCOPE 

This procedure is applicable to all Shaw E & I efforts where sample legal defensibility and custody 
integrity is desired.  Adherence to this procedure is not required whenever the same 
individual/team is performing the sampling and testing within the same workday, and transfer to 
the testing process is being documented by other means, i.e. sampling and then field-screening 
in a mobile laboratory. 

3. REFERENCES 

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste; 
Physical/Chemical Methods, SW-846, Third Edition.  

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3  

 Shaw E & I, 2002, Sampler’s Training Course Handout. 

4. DEFINITIONS 

 Custody—The legal term used to define the control and evidence traceability of an 
environmental sample.  A sample is considered to be in one’s custody if it is in actual physical 
possession of the person, is in view of the person, has been locked in a container controlled 
by the person, or has been placed into a designated secure area by the person.  

 Custody Seal—Commercially available thin strips of adhesive paper with write-in lines for 
the date/time and identification of the using party.  Custody seals are placed over the caps of 
sample containers and along the cover seals of shipping containers as a means to detect 
tampering before arrival at the testing facility.  All Shaw E & I strategic alliance laboratories 
provide Custody Seals in their sample container supply kits. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
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information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Completing the Custody Seal Information 

 All Custody Seals must be completed in indelible ink.  All corrections must be made using 
standard single-line cross-out methods, and the initials of the individual making the change 
must be included beside the corrected entry.  

 Each Custody Seal attached must be completed by writing the Date, at a minimum, and 
signing with full signature by the person responsible for the sealing of the sample.  

 If a space is provided, the Time should also be added. 

6.2 Attaching the Custody Seals 

Whenever possible, custody seals should be attached over the sample container lids during 
actual sampling and not when the samples are packaged for shipment. This will provide 
confidence in legal custody and will demonstrate non-tampering during the sample collection 
process.   

Do not attach custody seals to VOC sample containers, as contamination may occur.  For these 
samples, the custody seal should be used to seal the folded plastic zip bag that holds the sample 
containers. 

 For sample jars, the completed Custody Seal should be placed across the top of the lid with 
the edges below the lid/jar interface and attached to the jar material.  This will require the 
visible breaking of the seal in order to open the container. 

 Sample coolers and shipping containers should have Custody Seals attached in such a 
manner that the seal extends lengthwise from the top edge of the lid to the side of the 
cooler/container.  

7. ATTACHMENTS 

None 

8. FORMS 

None 

9. RECORDS 

None 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial Issue N/A 

08/14/2003 

01 New template, new numbering of procedure, no content changes Guy Gallello 

09/08/2006 
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1. PURPOSE 

The purpose of this procedure is to provide the requirements for completion and attachment of 
sample labels on environmental sample containers.  

2. SCOPE 

This procedure is applicable to all Shaw E & I projects/proposals where samples will be collected.  

3. REFERENCES 

 U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste; 
Physical/Chemical Methods, SW-846, Third Edition. 

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM200-1-3  

 Shaw E & I, 2002, Sampler’s Training Course Handout. 

4. DEFINITIONS 

 Sample Label—Any writing surface with an adhesive backing that can be used to document 
sample identification information.  The sample label is attached to the sample container as a 
means of identification and, in some commercially available or laboratory-supplied 
containers, may be pre-attached.  All Shaw E & I strategic alliance laboratories provide 
sample labels or pre-labeled containers in their sample container supply kits. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

 All sample labels must be completed in indelible ink.  All corrections must be performed using 
standard single-line cross-out methods, and the initials of the individual making the change 
must be included beside the corrected entry.  
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 Sample labels should be completed and attached as samples are collected.  Do not wait until 
final packaging to attach and/or complete the sample labels.  

 Sample labels must be attached to the non-sealing portion of the container.  Do not place 
labels on or across sample container caps. 

 If the laboratory has provided pre-labeled containers, make sure to fill one for each parameter 
set needed.  Laboratory pre-labeled containers are often bar-coded and it is important to 
provide a complete container set for each sample. 

 The following information must be recorded on the Sample Label: 

– Sample Identification Number 

– Date and Time collected 

– Initials of person(s) responsible for collection 

 If a space is provided, the Analysis Requested should also be added. 

 If a Description is provided, remember it must match that on the Chain of Custody form for 
cross-referencing purposes. 

 Cover the completed and attached label with clear plastic tape to prevent bleeding of the ink 
if it becomes wetted.  Do not perform this step for pre-weighed VOC vials, as the final weight 
values will be influenced by the mass of the tape. Protect these containers by enclosing the 
rack/holder in a plastic bag within the cooler. 

7. ATTACHMENTS 

None 

8. FORMS 

None 

9. RECORDS 

None 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue N/A 

09/08/2006 

01 Updated template, procedure numbering change, updated Section 2- Scope, 
Edited content in section 6. 

Guy Gallello 

09/08/2006 

02 Modified format only to align with Governance Management framework Scott Logan 

08/28/2011 
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1. PURPOSE 

The purpose of this procedure is to provide general instructions in the packaging and shipping of 
non-hazardous samples.  The primary use of this procedure is for the transportation of samples 
collected on site to be sent off site for physical, chemical, and/or radiological analysis. 

2. SCOPE 

This procedure applies to the shipping and packaging of all non-hazardous samples.  Non-
hazardous samples are those that do not meet any hazard class definitions found in 49 CFR 107-
178, including materials designated as Class 9 materials and materials that represent Reportable 
Quantities (hazardous substances) and/or materials that are not classified as Dangerous Goods 
under current IATA regulations.   

In general most soil, air, and aqueous samples, including those that are acid or caustic preserved 
do not qualify as hazardous materials or dangerous goods.  An exception is methanolic soil VOC 
vials: these containers are flammable in any quantity and must be packaged, shipped, and 
declared as Dangerous Goods whenever transported by air. 

The Class 9 “Environmentally Hazardous” designation should only be applied to samples if they 
are known or suspected (via screening) to contain a sufficient concentration of contaminant to 
pose a health and/ or environmental risk if spilled in transport.  Samples for which screening has 
shown a potential hazard (i.e. flammability) or those that are derived from a known hazard, 
including a site/facility with confirmed contamination by an infectious substance must also be 
shipped in accordance with the applicable DOT/IATA requirements.  Refer to Shaw E & I SOP 
FS013. 

Improper shipment of hazardous materials, especially willful misrepresentation and shipment as 
non-hazardous materials, is a violation of federal law and is punishable by fines and possible 
imprisonment of the guilty parties.  It is also a violation of Shaw E & I policy and can result in 
disciplinary action up to and including termination of employment. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, EM200-1-3, Washington, D.C. 

 U.S. Department of Transportation Regulations, 49 CFR Parts 108-178 

 International Air Transport Association (IATA), Dangerous Goods Regulations, current 
edition. 

4. DEFINITIONS 

 Cooler/Shipping Container—Any hard-sided insulated container meeting DOT’s or IATA’s 
general packaging requirements. 

 Bubble Wrap—Plastic sheeting with entrained air bubbles for protective packaging 
purposes. 
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
sent to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (i.e. checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records. 

6. PROCEDURE 

6.1 Packaging 

 Use tape and seal off the cooler drain on the inside and outside to prevent leakage. 

 Place packing material on the bottom on the shipping container (cooler) to provide a soft 
impact surface. 

 Place a large (30-55 gallon or equivalent) plastic bag into the cooler (to minimize possibility of 
leakage during transit). 

 Starting with the largest glass containers, wrap each container with sufficient bubble wrap to 
ensure the best chance to prevent breakage of the container. 

 Pack the largest glass containers in the bottom of the cooler, placing packing material 
between each of the containers to avoid breakage from bumping. 

 Double-bag the ice (chips or cubes) in gallon- or quart-sized resealable plastic freezer bags 
and wedge the ice bags between the sample bottles. 

 Add bagged ice across the top of the samples. 

 When sufficiently full, seal the inner protective plastic bag, and place additional packing 
material on top of the bag to minimize shifting of containers during shipment. 

 Tape a gallon-sized resealable plastic bag to the inside of the cooler lid, place the completed 
chain of custody document inside, and seal the bag shut. 

 Tape the shipping container (cooler) shut using packing tape, duct tape, or other tear-
resistant adhesive strips.  Taping should be performed to ensure the lid cannot open during 
transport.   

 Place a custody seal on two separate portions of the cooler, to provide evidence that the lid 
has not been opened prior to receipt by the intended recipient. 
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6.2 Labeling 

 A “This Side Up” arrow should be adhered to all sides of the cooler, especially ones without 
obvious handles. 

 The name and address of the receiver and the shipper must be on the top of the cooler. 

 The airbill must be attached to the top of the cooler. 

6.3 Shipping Documentation 

 A Cooler Shipment Checklist (Attachment 1) should be completed and kept in the project file. 

7. ATTACHMENTS 

 Attachment 1, Shaw E & I Cooler Shipment Checklist 

8. FORMS 

None 

9. RECORDS 

 Chain of Custody Form 

 Chain of Custody Continuation Page(s) 

 Cooler Shipment Checklist 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue N/A 

06/05/2003 

01 Updated template and numbering of procedure,  content was added to 
Section 2-Scope 

Guy Gallello 

09/08/2006 

02 Modified format only to align with Governance Management framework. Scott Logan 

08/25/2011 
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Attachment 1  
Sample Shipment Checklist 

Project Name   Project Number     

Address   Date  Time   

City, State, Zip   Fax No.   

Site Contact No.   

SAMPLE CHECKLIST YES NO COMMENTS 
SAMPLE LIDS ARE TIGHT AND CUSTODY SEALS IN PLACE?     

ARE ALL SAMPLE NUMBERS, DATES, TIMES AND OTHER LABEL INFORMATION 
LEGIBLE AND COMPLETE? 

    

HAVE ALL SAMPLE NUMBERS, DATES, TIMES AND OTHER SAMPLING DATA 
BEEN LOGGED INTO THE SAMPLE LOG BOOK? 

    

DO SAMPLE NUMBERS AND SAMPLE DESCRIPTIONS ON THE LABELS MATCH 
THOSE ON THE COC? 

    

HAVE THE SAMPLES BEEN PROPERLY PRESERVED?     

HAVE THE CHAIN OF CUSTODIES BEEN FILLED OUT COMPLETELY AND 
CORRECTLY? 

    

DOES THE ANALYTICAL SPECIFIED ON THE COC MATCH THE ANALYTICAL 
SPECIFIED IN THE SCOPE OF WORK? 

    

HAVE THE COC’S BEEN PROPERLY SIGNED IN THE TRANSFER SECTION?     

PACKAGING CHECKLIST YES NO COMMENTS 
HAS EACH SAMPLE BEEN PLACED INTO AN INDIVIDUAL PLASTIC BAG?     
HAS THE DRAIN PLUG OF THE COOLER BEEN TAPED CLOSED WITH WATER 
PROFF TAPE FROM THE INSIDE? 

    

HAVE ALL THE SAMPLES BEEN PLACED INTO THE COOLER IN AN UPRIGHT 
POSITION? 

    

IS THERE ADEQUATE SPACING OF SAMPLES SO THAT THEY WILL NOT TOUCH 
DURING SHIPMENT? 

    

HAVE AN ADEQUATE NUMBER OF BLUE ICE PACKS OR WATER ICE BEEN 
PLACED AROUND AND ON TOP OF THE SAMPLE? 

    

HAS FRESH BLUE ICE OR WATER ICE BEEN ADDED TO THE COOLER THE DAY 
OF THE SHIPMENT? 

    

HAS THE COOLER BEEN FILLED WITH ADDITIONAL CUSHIONING MATERIAL?     
HAS THE COC BEEN PLACE IN A ZIPLOCK BAG AND TAPED TO THE INSIDE OF 
THE LID OF THE COOLER? 

    

HAVE CUSTODY SEALS BEEN PLACED ONTO THE LID?     
HAS THE COOLER BEEN LABELED “THIS SIDE UP”?     
IF REQUIRED, HAS THE COOLER BEEN LABELED WITH THE DOT PROPER 
SHIPPING NAME, UN NUMBER AND LABEL? 

    

HAS THE LABORATORY PERFORMING THE ANALYSES BEEN NOTIFIED OF THE 
SHIPMENT OF SAMPLES? 

    

PROBLEMS/RESOLUTIONS:   

  

  

PREPARED BY:   SIGNATURE   
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1. PURPOSE 

This procedure is intended to provide minimal guidelines for the decontamination of contact 
sampling equipment.  Contact sampling equipment is equipment that comes in direct contact with 
the sample or the portion of a sample that will undergo chemical analyses or physical testing.     

2. SCOPE 

This procedure applies to all instances where non-disposable direct contact sampling equipment 
is utilized for sample collection and no project-specific procedure is in place. This procedure is not 
intended to address decontamination of peristaltic or other sampling pumps and tubing. The steps 
outlined in this procedure must be executed between each distinct sample data point. 

3. REFERENCES 

 U.S. Environmental Protection Agency, Region 4, 2001, Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual, 980 College Station Road, 
Athens, Georgia. November.   

 US Army Corp of Engineers, Washington, D.C., 2001, Requirements for the Preparation of 
Sampling and Analysis Plans (EM-200-1-3), February.   

4. DEFINITIONS 

 SoapA standard brand of phosphate-free laboratory detergent, such as Liquinox®. 

 Organic Desorbing AgentA solvent used for removing organic compounds.  The specific 
solvent would depend upon the type of organic compound to be removed.  See Attachment 1 
for recommendations. 

 Inorganic Desorbing AgentAn acid solution for use in removing trace metal compounds.  
The specific acid solution would depend upon the type of inorganic compound to be removed.  
See Attachment 1 for recommendations. 

 Tap waterWater obtained from any municipal water treatment system.  An untreated 
potable water supply can be used as a substitute for tap water if the water does not contain 
the constituents of concern. 

 Distilled Water—Water that has been purified via distillation.  Distilled water can be 
purchased in most stores and is acceptable as a final rinse in non-trace analytical 
decontamination processes. Examples would include disposal profiling, HazCat, and other 
gross screening applications. 

 Analyte-free waterWater that has been treated by passing through a standard deionizing 
resin column, and for organics either distillation or activated carbon units.  At a minimum, the 
finished water should contain no detectable heavy metals or other inorganic compounds, 
and/or no detectable organic compounds (i.e., at or above analytical detection limits).  Type I 
and Type II Reagent Grade Water meet this definition as does most laboratory-supplied blank 
water.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
sent to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

Wear appropriate eye protection including safety goggles when working with corrosive liquids, 
especially when diluting concentrated materials to create low-percentage solutions and follow all 
project Health and Safety requirements.  Decontamination wastes are to be recovered and 
handled as impacted project waste materials and must be disposed of in accordance with 
regulatory requirements.  

A decontamination area should be established.  Implements can either be immersed in a 5-gallon 
bucket containing each solution/rinse or the solutions can be contained in hand-held units made 
of an inert and compatible material; such as a Teflon™ wash bottle.  The analyte-free water 
needs to be placed in a container that will be free of any compounds of concern.   

Consult Attachment 1 for the decontamination solutions/solvents appropriate to the task.  The 
minimum steps for decontamination are as follows: 

1. Remove particulate matter and other surface debris by brushing and/or dipping in the soap 
solution. 

2. Rinse thoroughly with tap water. 

3. If necessary, rinse with other applicable solutions/solvents.  If hexane is used, be sure to 
follow it with isopropyl alcohol to allow for the final water rinses to properly mix and contact 
the surface. 

4. Final rinse three times to make sure all residual solutions/solvents are removed. 

5. Place decontaminated equipment on a clean surface appropriate for the compounds of 
concern and allow to air dry. 

7. ATTACHMENTS 

 Attachment 1, Recommended Decontamination Procedures. 

8. FORMS 

None 



Group: 
E&I 

Title: 
Decontamination of Contact Sampling 
Equipment 

No: EID-FS-014 
Revision No.: 2 
Page 3 of 3 

Uncontrolled when printed: Verify latest version on ShawNet/Governance 

This document contains proprietary information of Shaw Environmental & Infrastructure, Inc. Shaw Environmental & Infrastructure, Inc. 
retains all rights associated with these materials, which may not be reproduced without express written permission of the company. 

9. RECORDS 

None 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue N/A 

06/05/2003 

01 Updated template and updated numbering of procedure, Sections 1 and 2 
minor edits, added definition for Distilled Water, Section 6- extensive content 
changes 

Guy Gallello 

09/08/2006 

02 Modified format only to align with Governance Management Framework Scott Logan 

08/25/2011 
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Attachment 1  
Recommended Decontamination Procedures 

Compound Detergent 
Wash 

Tap 
Water 

Inorganic 
Desorbing 

Agent 

Tap 
Water 

Organic 
Desorbing 

Agent1 

Final Water 
Rinse4 

Air 
Dry 

Organic Constituents 

Volatile Organic Compounds     Methanol 
Purge & 

Trap grade 

  

Base Neutrals/Acid 
Extractables/PCBs/Pesticides 

    Hexane 
followed by 
Isopropyl 
Alcohol 

  

Organic Bases2   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Organic Acids3   1% nitric 
acid 

 Isopropyl 
Alcohol 

  

Inorganic Constituents 

Trace Metals and Radio Isotopes   10% Nitric 
acid -Trace 

metals grade 

    

Cations/Anions        
Acidic Compounds        
Basic Compounds  
(caustic) 

  1% nitric 
acid 

    

 

1 – All organic solvents must be Pesticide Grade or better. The selection of appropriate solvent rinses should first consider if a known or suspected contaminant 
requires removal from sampling equipment. Secondly, identify whether the subsequent analytical protocol would be impacted by the proposed solvent or an 
impurity thereof (e.g., residual acetone present in isopropyl alcohol would be measured with certain volatile organics analysis). 

2 -  Organic bases include amines, hydrazines. 

3 - Organic acids include phenols, thiols, nitro and sulfonic compounds. 

4-    Use a grade of water appropriate to the application.  For trace level analysis this must be Analyte Free Water.  For non-trace applications store-bought 
distilled water is sufficient 

 

 

 

Adapted from: Appendix E, Requirements for the Preparation of Sampling and Analysis Plans (EM-200-1-3), February 2001.  US 
Army Corp of Engineers, Washington, D.C. 
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1. PURPOSE 

The purpose of this procedure is to establish the means by which all subcontracted environmental 
analytical data will be reviewed for completeness and usability based upon comparison to the 
project action/decision levels and Data Quality Objectives before use in the intended decision-
making processes.   

2. SCOPE 

This procedure applies to all subcontracted analytical data including faxed or e-mailed preliminary 
reports.   

By way of its requirements, this procedure prohibits verbal communication of analytical results 
and establishes minimum deliverable standards that must be provided for all subcontracted 
analytical data reports–including faxed or e-mailed preliminary reports.  These minimum 
standards include the following: 

 Sample Results 

 Chain of Custody – unless already available to the reviewer 

 Sample Receipt Documentation – unless already available to the reviewer 

 QC Summary – Laboratory Control Blank, Laboratory Control Spike, Matrix Spike, Matrix 
Spike Duplicate, Post-digest Spike 

 Surrogate Summary – (if applicable) 

 Hold-time Compliance Summary – or signed certification that all requirements were met 

 Initial and Continuing Calibration Information – or signed certification that it meets prescribed 
requirements 

 GC/MS Tuning Information – (if applicable) or signed certification that it meets prescribed 
requirements 

This procedure should be performed only by or under the oversight of properly qualified 
individuals.  Oversight may be accomplished through provision of a project-specific and well-
defined checklist, training in its use, regular QA checks, and real-time availability for issue 
resolution. 

3. REFERENCES 

 U.S. Environmental Protection Agency, National Functional Guidelines for Inorganic Data 
Review, EPA 540/R-94-013. 

 U.S. Environmental Protection Agency, National Functional Guidelines for Organic Data 
Review, EPA 540/R-94-012. 

 U.S. Department of Defense, 2002, Department of Defense Quality Systems Manual for 
Environmental Laboratories, Final, June. 

 U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis 
Plans, EM-200-1-3. 
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4. DEFINITIONS 

 Data Usability Review (DUR)The cursory review of an analytical data package for 
completeness and compliance with the ordered analysis, specified quality, and 
method/project-specific protocols before the data is used as input to a particular project 
decision-making process.  The DUR process identifies any potential data quality issues and 
informs the data users of the effect on the data usability. 

 Data Quality ObjectivesThe empirical statements and quantitative measures necessary 
for a given set of measurements to be usable in the planned decision. 

 Data Quality IndicatorsField and laboratory measures for which compliance with specified 
requirements or limits can be construed to support attainment of the Data Quality Objectives 
in a given data set. 

 Analytical Data PackageThe manner in which analytical results are provided from 
subcontractor laboratories.  Analytical Data Packages can be received via fax, e-mail, or 
postal mail. 

 QC SummaryA summary table of laboratory QC sample results. 

 Laboratory Control Blank (LCB)Reagent Water or Clean Solid Matrix analyzed in the 
same manner as a sample to determine the Target Analyte concentration contribution due to 
contamination in the entire analytical system. 

 Laboratory Control Spike (LCS)Reagent Water or Clean Solid Matrix spiked with a 
known concentration of target analytes and analyzed as a sample to determine the method 
accuracy of the analytical system. 

 Matrix SpikeA sample spiked with a known concentration of target analyte and analyzed 
along with the rest of the analytical batch.  The percent recovery of the target analytes is 
used to determine the effect on accuracy due to the sample matrix. 

 Matrix Spike DuplicateA duplicate of the Matrix Spike used to determine the analytical 
precision, expressed as Relative Percent Difference (RPD) of the analytical system. 

 Surrogate CompoundIn several organic methods, a compound similar in structure and 
chemical behavior to the target analytes, which is added to each Sample and QC Sample at 
a known concentration before the analysis begins.  The surrogate recovery is used to 
approximate the recovery of the target compounds based upon the behavior of chemically 
similar analytes. 

 Post-digest SpikeIn metals analyses, used to determine the possibility of chemical 
interferences and digestion deficiencies.  If the normal QC results are unacceptable, a known 
concentration of the target analyte is added to the sample digestate.  The recovery is then 
used to determine if reanalysis or data qualification is warranted. 

 QC Acceptance RangeThe limits that define QC results demonstrating compliant 
accuracy and precision. 

 Qualified PersonAn individual capable through knowledge, education, formal training, 
and/or experience in the establishment and verification of analytical Data Quality Objectives.  
The Qualified Person is usually a chemist or environmental professional with several years of 
environmental analytical experience. 
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 Trip BlankIn VOC analysis, a container of Reagent Grade Water that is included in the 
sample cooler and analyzed by the laboratory to determine if cross-contamination may have 
occurred in shipping. 

 Ambient or Field BlankReagent Grade Water containerized during sample collection 
activities and analyzed at the laboratory.  The results are used to determine if sample results 
may be biased by site environmental factors. 

 Equipment BlankFinal rinseate collected during sample equipment decontamination and 
analyzed by the laboratory.  The results indicate the effectiveness of the decontamination 
procedure. 

 Field DuplicateAn additional sample aliquot or, in some cases, a collocated sample that is 
collected and analyzed.  The results are compared with the original samples as an indication 
of the overall precision of the entire sampling and analytical process. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility 

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure.  Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that the activities are conducted in accordance with this and 
other appropriate procedures.  Project participants are responsible for documenting information in 
sufficient detail to provide objective documentation (checkprints, calculations, reports, etc.) that 
the requirements of this SOP have been met.  Such documentation shall be retained as project 
records.  

6. PROCEDURE 

6.1 First-Level Review of the Data Package 

Verify that the package contains all of the required elements listed in Section 2.  If any items are 
missing, contact the laboratory immediately and correct the situation. 

Compare the reported results to the Chain of Custody request, and verify that all expected 
samples and analyses results were reported.  If results are missing, contact the laboratory and 
correct the situation.  If the “missing” data is not available yet, perform partial review of the data 
provided and hold the package for follow-up once the non-reported results are provided. 

6.2 Second-Level Review 

Consult the project Chemical Quality Plan (SAP, QAPP, etc.) for information concerning sample 
types and analysis requirements. 

Compare the reported analytes, methods, and detection limits to those in the project plan for the 
specific analyses.  Be sure to account for indicated and reasonable increased reporting limits due 
to dilutions or sample effects.  Address any discrepancies with the laboratory directly. 
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Compare the results to project action-levels, and circle or otherwise mark all results above the 
limits. 

6.3 QC Level Review 

Consult the project Data Usability Review Checklists and/or the project Chemical Quality Plan 
and evaluate all provided QC results against project acceptance limits. 

Mark or flag any results that are outside of the project limits and note on the applicable checklist 
(if using one). 

Also evaluate any Field QC results such as Duplicates and Trip Blanks against requirements and 
note any issues. 

6.4 Usability Review  

If all QC results for all samples are within the acceptance ranges, complete the appropriate 
section of the checklist and then date and sign the completed checklist. 

If all QC is acceptable and you are not using a checklist, you must indicate data usability directly 
on the data package itself or on a separate cover sheet.  To do this, date and initial the QC 
Summary pages and write "QC acceptable data OK for use" on the cover sheet or QC Summary 
page. 

If any QC is non-compliant, review its impact to use as project data by referencing the QC 
Results Impact Table attached to this SOP and consult with the Qualified Person to determine 
final acceptability.  Note on the Data Report itself or checklist all discrepancies and the reasons 
for data acceptance, qualification, or rejection.  If a Qualified Person has made the decision, this 
should also be noted.  

If any of the data is determined to be unusable, immediately notify the Project Manager and 
project site personnel.  

6.5 Reporting of Usability Review Results 

Project personnel must be provided either a spreadsheet summary of the results with an 
attached, signed and dated Statement of Usability, or the complete Data Package with the 
project-specific Data Usability Review documentation.  At no time are results to be 
communicated verbally. 

7. ATTACHMENTS 

 Attachment 1, Project QC Impact Table 

8. FORMS 

None 

9. RECORDS 

 Data Usability Results 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue. N/A 
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Attachment 1  
Project QC Impact Table 

QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

DISPOSAL 

Trip Blank Contaminated No effect No effect No effect No effect  

LCB Contaminated No effect on data  No effect on data  No effect unless contamination is >10% 
of action-levelreject  

No effect unless contamination 
is =/> the difference between 
result and action-level  

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptable and the RL 
is at most 20% of action-levelData 
accepted   

If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted   
Otherwise, flag and qualify that 
results may in fact be greater than 
action-level  

If MS/MSD are acceptable or 
Surrogates are acceptable and LCS is 
within 10% of acceptance limit and 
result is above action-levelData 
accepted  
Otherwise, flag and qualify result as 
suspected to be above action-level 

No effect on data 

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptable evaluate 
potential bias in QC and accept data  

No effect on data 

Matrix Spike Low %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range 
Data is accepted with precision 
qualifier 

If MSD and LCS ac-
ceptable and Surrogates 
or Post-spike within range 
Data is accepted with precision 
qualifier 

No effect on data No effect on data 

Matrix Spike High %R No effect on data No effect on data No effect on data No effect on data 

MS/MSD RPD High No effect on data No effect on data No effect on data No effect on data 

Surrogate %R Low If surrogate %R values are at least 
70% of acceptance limit, Data is 
acceptable 

If surrogate %R values are at least 
70% of acceptance limit, Data is 
acceptable 

No effect on data No effect on data 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

Surrogate %R High No effect on data No effect on data If surrogate %R values are within 30% 
of acceptance limitData is 
acceptable 

No effect on data 

REMEDIATION or TREATMENT MONITORING 

Trip Blank Contaminated No effect No effect If TB is greater than 10% of action-level 
or resultreject data 

No effect 

Duplicate Precision outside limits No effect unless Duplicate is either 
above or within 50% of action-level - 
in this case qualify sample data and 
report with Duplicate result as “highest 
probable value” 

No effect unless Duplicate is either 
above or within 30% of action-level 
- in this case qualify result as 
“assumed above action-level” 

If Duplicate is either above or within 
20% of action-levelqualify result as 
“assumed above action-level” 

No effect-report result even if 
Duplicate is below action-level 

LCB Contaminated No effect on data No effect on data If LCB is greater than 10% of action-
level or sample resultData is 
unacceptable 

No effect on data 

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

No effect on data 

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptable evaluate for 
biasData accepted  

No effect on data 

Matrix Spike Low %R If  %R>50 and LCS acceptable-Data 
accepted 

If  %R>50 and LCS acceptable-
Data accepted 

If %R>50 LCS acceptableData 
accepted (evaluate potential low bias in 
results below action-level)  

No effect 

Matrix Spike High %R No effect on data No effect on data If MSD and LCS acceptable and 
Surrogates or Post-spike within 
rangeData is accepted with precision 
qualifier 

No effect on data 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

MS/MSD RPD High No effect on data unless perceived 
native concentration in MS or MSD 
result would be above action-level.  In 
this case, reject data as highly 
suspect and advise review of 
sampling and lab sub-sampling 
procedures  

No effect on data unless perceived 
MS or MSD native concentration 
would be above action-level.  In this 
case, qualify results as potentially 
above action-level 

If the perceived native result of either 
the MS or MSD is greater than 110% of 
action-levelqualify data as being 
above action-level 

No effect on data 

Surrogate %R Low 1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

No effect on data No effect on data 

Surrogate %R High No effect on data No effect on data If Surrogate %R is greater than 120% 
of acceptance limit, Data is 
unacceptable 

No effect on data 

VERIFICATION or CLOSURE ANALYSIS 

LCB Contaminated No effect on data 
Comment LCB contamination 

No effect on data 
Comment LCB contamination 

If LCB is greater than 10% of action-
level or sample result, Data is 
unacceptable 

If LCB is greater than 10% of 
action-level or sample result, 
Data is unacceptable 

LCS Low Recovery If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted  

If MS/MSD are acceptable or 
Surrogates are 
acceptableData accepted  

LCS High Recovery No effect on data No effect on data If MS/MSD are acceptable or 
Surrogates are acceptableData 
accepted   
(evaluate potential bias in reported 
result)  

If MS/MSD are acceptable or 
Surrogates are 
acceptableData accepted  

Matrix Spike Low %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 
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QC Data Discrepancy Result Non-detect Result >10% Below  
Action-level 

Result Within 10% of or Above 
Action-level 

Result Greater than 10% 
Above Action-level 

Matrix Spike High %R If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within range, 
Data is accepted with precision 
qualifier 

If MSD and LCS acceptable and 
Surrogates or Post-spike within 
range, Data is accepted with 
precision qualifier 

MS/MSD RPD High No effect on data If sample result is greater then 90% 
of action-level, Data is 
unacceptable 

If RPD is greater than 110% of 
acceptance limit, Data is unacceptable 

If RPD is greater than 110% of 
acceptance limit, Data is 
unacceptable 

Surrogate %R Low 1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are at least 
80% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate 
in a fraction, Data is acceptable 
2) If surrogate %R values are at 
least 80% of acceptance limits, 
Data is acceptable 

Surrogate %R High 1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are within 
20% of acceptance limits, Data is 
acceptable 

1) If confined to one Surrogate in a 
fraction, Data is acceptable 
2) If surrogate %R values are within 
20% of acceptance limits and other 
QC is within acceptance limits, 
Data is acceptable 

If any Surrogate %R is greater than 
110% of acceptance limit, Data is 
unacceptable 

1) If confined to one Surrogate 
in a fraction, Data is acceptable 
2) If surrogate %R values are 
within 20% of acceptance limits, 
Data is acceptable 
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1. PURPOSE 

The purpose of this procedure is to provide the methods and procedures for measurement of 
groundwater well water levels and for conducting LNAPL measurements.  Well water levels can 
either be determined as part of the well purging/sampling effort or be independently determined to 
provide information on site hydrology.  

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where groundwater level and/or LNAPL 
measurements are taken.   

3. REFERENCES 

 American Society of Testing and Materials, D4750-87 (Reapproved 2001), Standard Test 
Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well 
(Observation Well), West Conshohocken, PA. 

 U.S. Department of the Interior, 1977 (updated 1984), National Handbook of Recommended 
Methods for Water-Data Acquisition, Chapter 2, Reston, VA.   

4. DEFINITIONS 

 Measuring Tape—Steel or plastic tape with graduations to 0.01 feet.  The tape shall not 
stretch more than 0.05 feet under normal use. 

 Electronic Measuring Device—Commercial probe and cable designed to register a signal 
when the probe contacts water.  The cable must have graduations to 0.01 feet. 

 Oil/water Interface Probe- a specialized electronic measuring device that detects organic 
liquids. It is used to determine the interface and physical extent of any oil within the well. 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
sent to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   
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6. PROCEDURE 

Two techniques are discussed below: the measuring-tape method and the electronic method. 

6.1 Equipment 

The following equipment should be used when measuring groundwater levels: 

 Decontaminated, weighted tape with graduations to 0.01 feet.  The weight should be 
sufficient to ensure plumbness of the tape, but slender enough so as not to raise the water 
level significantly when submerged in the water. 

 Decontaminated, commercial electronic water-level measuring device. 

 Engineer’s rule, graduated to 0.01 feet. 

 Oil/water interface probe and meter. 

6.2 Weighted Steel Tape 

The following procedure should be used when measuring groundwater levels with a measuring 
tape: 

1. Unlock the well cover and remove the cap. 

2. Locate the reference point on the riser pipe. 

3. Don a pair of clean gloves. 

4. Slowly lower the weighted tape down the well until the bottom is reached, indicated by a 
bump and sudden slack in the line. 

5. Straighten the tape out, removing the slack, and measure the distance at the reference point. 

6. Record the reading at the reference point as Depth to Bottom (DTB). 

7. Withdraw the tape from the well and record the reading at the wet/dry interface as Depth to 
Water (DTW). 

8. The difference between the two measurements is the depth of the water column (DWC). 

9. Dry and decontaminate the wetted portion of the tape. 

6.3 Electronic Measurement 

The following procedure should be used when measuring groundwater levels with an electronic 
water-level measuring device: 

1. Check for proper instrument response by inserting the probe in water.  Fix or replace the 
instrument as needed. 

2. Unlock the well cover and remove the cap. 

3. Locate the reference point on the riser pipe. 

4. Don a pair of clean gloves. 

5. Slowly lower the probe down the well until the signal indicates that the water has been 
contacted. 
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6. Record the reading at the reference point as DTW. 

7. Withdraw the probe and repeat steps 5 & 6.  Duplicate measurements should agree within 
0.02 feet.  If not, continue with measurements until 0.02 feet precision is achieved. 

8. Lower the probe until the bottom of the well is reached, as indicated by slack in the line. 

9. Pull slightly to remove the slack, measure at the reference point, and record as DTB. 

10. Determine the water column length as (DTB-DTW) and record as DWC. 

11. Remove the probe from the well and decontaminate it. 

6.4 Light Non-Aqueous Phase Liquids 

Oil or other light non-aqueous phase liquids (LNAPL) may be floating on the water in selected 
wells.  If so, measure the LNAPL level and the water level using an oil/water interface probe as 
follows: 

1. Check for proper instrument response by inserting the probe in water.  Instruments typically 
indicate LNAPL with a steady indicator light and tone, while water is indicated by an 
intermittent light and tone. 

2. Unlock the well cover and remove the cap. 

3. Locate the reference point on the riser pipe. 

4. Don a pair of clean gloves. 

5. Slowly lower the oil/water interface probe down the well until the signal indicates that LNAPL 
has been contacted (typically a steady indicator light and tone). 

6. Record the reading at the reference point as DTNAPL. 

7. Continue lowering the probe until the signal indicates that water has been contacted (typically 
an intermittent light and tone). 

8. Record the reading at the reference point as DTW. 

9. Determine the depth of LNAPL as (DTW-DTNAPL) and record it. 

10. Withdraw the probe and repeat steps 5 & 6.  Duplicate measurements should agree within 
0.02 feet.  If not, continue with measurements until 0.02 feet precision is achieved. 

11. Lower the probe until the bottom of the well is reached, as indicated by slack in the line. 

12. Pull slightly to remove the slack, measure at the reference point, and record as DTB. 

13. Determine the water column length as (DTB-DTW) and record as DWC. 

14. Remove the probe from the well and decontaminate it. 

7. ATTACHMENTS 

None 

8. FORMS 

None 
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9. RECORDS 

 Measurements recorded in Field Logbook or Field Logsheet 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial Issue. N/A 

08/18/2003 

01 Updated template and numbering of procedure, minor edit to Section 2-
Scope, added definition of Oil/Water Interface Probe. 

Guy Gallello 

9/11/2006 

02 Modified format only to align with Governance Management framework. Scott Logan 

08/25/2011 
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1. PURPOSE 

The purpose of this procedure is to provide the methods and techniques to be utilized when 
sampling aqueous liquids using bailer methods.  This procedure does not apply to the use of 
depth-integrated modified bailer systems such as the Kemmerer Sampler.  Bailers should not be 
utilized when sampling for trace levels of VOCs in wells containing high solids loads or wells that 
have been purged using micro techniques.   

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where samples will be collected using a 
bailer.  These may include groundwater wells, water treatment pools, frac tanks, and other 
containers. 

It is not applicable to direct push groundwater sampling.  See Procedure EID-GS-009 for 
suggested direct push groundwater sampling methods. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, Section C.2, EM200-1-3, Washington, D.C. 

 American Society of Testing and Materials, D6634-01, Standard Guide for Selection of 
Purging and Sampling Devices for Ground-Water Monitoring Wells, West Conshohocken, PA. 

 American Society of Testing and Materials, D4448-01, Standard Guide for Sampling Ground-
Water Monitoring Wells, West Conshohocken, PA. 

4. DEFINITIONS 

 Bailer—A device used to collect aqueous liquid samples typically consisting of a long tube 
with a check valve system attached to a rope or cable.  The bailer is lowered into the liquid, 
and once the desired depth is reached, the check valve is set by causing an upward motion.  
Bailers are constructed of stainless steel, polyethylene plastic, or Teflon™.  Those made of 
polyethylene and Teflon™ can be considered disposable and utilized for one-time use. 

 Single check valve bailer—The most commonly used type of bailer; a tubular bailer with a 
bottom check valve that allows water to enter the bailer while it is lowered.  The weight of the 
water in the bailer closes the check valve upon retrieval.  

 Top-filling bailer—A tubular bailer that is only open on the top.  The bailer is lowered 
beneath the water surface and water enters the top of the bailer.  This type of bailer should 
not be used for environmental sampling.  However, it is a very effective well purging device. 

 VOC sampling device/attachment—A detachable spigot usually constructed of 
polyethylene or Teflon™ that can be attached to the bottom of a bailer to regulate the flow 
while emptying the device, preventing agitation of the liquid as it exits.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility 

Shaw E & I employees performing this task, or any portion thereof, are responsible for meeting 
the requirements of this procedure and utilizing materials of a construction specified in the project 
plans or applicable to the contaminants of concern and other aspects of the sampling effort.  
These may include well diameter, well construction materials, depth to water, and the presence of 
DNAPL or LNAPL contaminants.  Shaw E & I employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager or 
designee is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Equipment 

The following equipment should be used for sampling aqueous liquids using bailer methods: 

 Dedicated bailer; construction depending upon contaminants of concern and intended data 
use per the project plan.  Disposable bailers should be utilized for one sample location only.   

 Dedicated polyethylene/Teflon™-coated string or Teflon™-coated steel cable for lowering 
and raising the bailer. 

 Tripod with mechanical winch for lowering and raising the bailer (typically only for deep or 
large-diameter wells). 

 Plastic sheeting. 

6.2 Sampling 

The following procedure should be used when sampling aqueous liquids using bailer methods: 

1. Don a pair of clean gloves. 

2. Securely attach the required amount of string or cable to the bailer. 

3. Spread a new piece of plastic sheeting around the well so as to keep the bailer rope from 
contacting the ground.  This step is not necessary if sampling treatment pools or storage 
tanks. 

4. If required, unlock the well cover and remove the cap. 

5. If sampling a well, measure the static water level and total well depth as described in 
Procedure EID-FS-108. 
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6. Purge the well as detailed in Procedure EID-FS-110 using a separate bailer or other device.  
Do not purge and sample with the same bailer.  The project planning documents should 
specify a well purging endpoint, which may include either of the following: 

– A selected number of well volumes 

– Water property stabilization as indicated by pH, conductivity, turbidity, or temperature 
measurements, etc. 

7. Collect the sample immediately after purging, if applicable, by slowly lowering the bailer to the 
desired sampling depth and stopping briefly.  

8. Set the check valve by pulling upward on the string/cable and then slowly raise the bailer to 
the surface. 

9. Wipe the bailer body with a paper towel or tissue to prevent liquid on the outside from 
entering the sample containers. 

10. If using one, attach the VOC device to the bottom of the bailer. 

11. Transfer the groundwater sample immediately to the sample bottles. 

– Fill VOA vials first by opening the VOC device spigot and allowing the liquid to slowly fill 
the container without agitation and to a meniscus slightly above the top of the vial. 

– Cap and check all VOA vials for entrained air by slowly tipping and observing for bubbles.  
If any are present, discard the sample and collect again as above. 

– If not using a VOC attachment, the liquid can be collected by pushing up on the check 
valve or pouring from the top of the bailer. 

12. Continue lowering and retrieving the bailer as needed to fill all required sample bottles. 

13. Add preservatives to the samples as needed, and place the sample bottles on ice. 

14. Note that most sample bottles come with preservatives already added.  If such is the case, do 
not overfill the bottles. 

15. Replace the well cap, if required, and lock the cover. 

16. Record the sampling information. 

17. Dispose of or decontaminate the bailer and string/rope as required in the project plan. 

7. ATTACHMENTS 

None 

8. FORMS 

None 

9. RECORDS 

 Measurements recorded in Field Logbook or Field Logsheet 

 Sampling information recorded in Field Logbook or Field Logsheet 
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10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue. N/A 

08/17/2003 

01 Updated template and numbering of procedure. Guy Gallello 

09/11/2006 

02 Modified format only to align with Governance Management framework. Scott Logan 

08/25/2011 
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1. PURPOSE 

This procedure is intended to provide the methods to be used for preparing groundwater wells for 
sampling.  Preparation includes accessing the well, screening for VOCs (if required), measuring 
depth and water column height, determining the well volume, and purging the stagnant 
groundwater from the monitoring well.  This procedure presents methods for purging using both 
bailer and pump techniques.  This procedure does not address low-flow or micro-purging, which 
is covered in Procedure No. EID-FS-111. 

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where groundwater samples will be 
collected from a monitoring well and where no project/program-specific procedure is in place.  
Unless specifically directed in project/program plans, well purging will be considered complete 
when 3 to 5 well volumes have been removed from the well and/or the well water quality 
parameters (pH, specific conductivity, temperature, dissolved oxygen) collected during purging 
have stabilized for three consecutive readings.  

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, Section C.2, EM200-1-3, Washington, D.C. 

 American Society for Testing and Materials, D6634-01, Standard Guide for Selection of 
Purging and Sampling Devices for Ground-Water Monitoring Wells, West Conshohocken, PA. 

 American Society for Testing and Materials, D4448-01, Standard Guide for Sampling 
Ground-Water Monitoring Wells, West Conshohocken, PA. 

4. DEFINITIONS 

 Bailer—A device used to collect water typically consisting of a long tube with a check valve 
system attached to a rope or cable.  The bailer is lowered into the water, and once the 
desired depth is reached, the check valve is set by causing an upward motion on the bailer.  
Bailers are constructed of stainless steel, polyethylene plastic, or Teflon™.  Bailers made of 
polyethylene and Teflon™ may be considered disposable.  

 Pump—An electric, compressed air, or inert gas driven device that raises liquids by means of 
pressure or suction.  The types of pumps used for well purging should be chosen based on 
the well size and depth, the type of contaminants, and the specific factors affecting the overall 
performance of the sampling effort.  Pump types that may be used include centrifugal, 
peristaltic, centrifugal submersible, gas displacement, and bladder pumps. 

 Well Purging—The action of removing stagnant groundwater using mechanical means from 
a monitoring well.  Well purging is performed prior to collecting groundwater samples from a 
well for purposes of attaining representative samples from the groundwater zone where the 
monitoring well is screened.   
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5. RESPONSIBILITIES 

5.1 Procedure Responsibility  

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure.  Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead.  

5.2 Project Responsibility  

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure and utilizing materials of a construction specified in the project 
plans or applicable to the contaminants of concern and other aspects of the sampling effort.  
These aspects may include well diameter, well construction materials, depth to water, and the 
presence of DNAPL or LNAPL contaminants.  Shaw employees conducting technical review of 
task performance are also responsible for following appropriate portions of this SOP.  

For those projects where the activities of this SOP are conducted, the Project Manager, or 
designee, is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures.  Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met.  Such documentation shall be 
retained as project records.   

6. PROCEDURE 

6.1 Considerations 

When planning for the well sampling task, the following variables should be reviewed to 
determine which well purging method to use: 

 Recharge capacity of each well: The recharge capacity of a well will determine how fast the 
well should be purged.  The purge rate should be the same as the recharge rate of the 
groundwater zone to prevent drawing the water table down and creating a cascading effect of 
groundwater entering the well along the well screen.  If recharge rates are greater than 0.5 
gallons per minute, bailers or pumps may be used to remove water from the well.  Wells with 
slow recharge rates (<0.5 gpm) may need to be sampled using other methods such as low-
flow or micro-purge techniques that do not agitate the well and therefore do not require full 
purging.   

 Well construction details, including well depth, diameter, screened interval, screen 
size, material of construction, and depth to water table:  The diameter and well depth will 
determine the size of the pump or bailer that will be required to remove water.  The screen 
opening size will limit the rate at which water can be removed from the well due to high flow 
rates through the screen creating turbulent flow. 

 Groundwater quality, including type and concentration of chemical compounds 
present:  Choose a device that is constructed of materials compatible with the chemicals in 
the groundwater.  Chemical contaminants can also dictate the rate at which the water can be 
removed from the well.  Whenever possible, wells that contain VOCs should be purged using 
low-flow purging methods to prevent volatilization. 

 Presence of LNAPL or DNAPL:  If LNAPL or DNAPL are present, it is not recommended 
that the well be purged, due to the potential for creating a contaminated smear zone. 

6.2 Equipment 

The following equipment is recommended for use in conducting well purging: 
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 Bailers and line 

 Pump and discharge hose/line 

 Water level indicator 

 Swabbing materials 

 pH meter–if desired 

 Specific conductance meter–if desired 

 Temperature meter or gauge–if desired 

 Nephelometer-turbidity–if desired 

 Dissolved Oxygen meter–if desired 

 Photoionization detector (PID) 

 Drums or tanks to contain the purge water 

 Field log book or sheets 

 Calculator 

 Plastic sheeting to spread around sampling area 

6.3 Pre-Purging 

To prevent cross contamination of other wells on site, upgradient and background wells should be 
sampled first.  The procedure for pre-purging is as follows: 

 Prepare the area surrounding the well by placing plastic sheeting on the ground surface to 
prevent potential cross-contamination of the purging and sampling implements. 

 Place and secure the drum, tank, or suitable purge-water container in close proximity to the 
well for the collection and storage of purge water.  Purge water must be containerized and 
disposed of in the manner specified in the project/program plan or as the client directs.  
Never return purge water to the well.  If in doubt or where requirements are not specified, 
handle all purge water as waste and dispose of it accordingly.   

 If screening for organics, measure and record the background organic vapors in the ambient 
air using a PID in accordance with manufacturer recommendations. 

 Open the well casing, remove the well cap, and immediately measure and record the organic 
vapor levels from the head space within the well casing using a PID, if required, in 
accordance with manufacturer recommendations. 

 Measure the depth to the static water level and the depth to the bottom of the well using the 
water level indicator in accordance with Procedure EI-FS108, Water Level Measurements. 

 Calculate the volume of water within the well casing and screen as follows: 

V = [π(di/2)2 (TD-H)] (7.48) 

Where: 

 V = volume of groundwater in the casing, gallons 

 di =  inside diameter of casing, feet 
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 TD = total well depth, feet 

 H = depth to the static water level, feet 

Alternatively, for typical well casing diameters, the Volume can be determined as follows: 

V = CF × (TD-H) 

Where: 

V = volume of groundwater in casing, gallons 

CF = Casing Factor, gallons per linear foot-from table below   

Well Diameter 
(inches) 

Casing Factor (CF) 
(gallons/foot) 

2 0.16 

4 0.65 

6 1.47 

8 2.61 

10 4.08 

12 5.88 
 

6.4 Well Purging by Bailing 

The well must not be bailed dry; water should be purged from the well at the same rate as it 
recharges to prevent loss of contaminants through degassing and to prevent agitation, which may 
release false levels of fine-grained particles or sediments to the groundwater zone.  Water level 
measurements may be performed to verify that water levels remain constant during bailing. 

The procedure for well purging by bailing is as follows: 

 Attach new bailer line to a clean bailer or new disposable bailer.  Attach the other end of the 
bailer line to the protective casing or your wrist allowing sufficient length to reach the well 
screen depth. 

 Slowly lower the bailer down the well to avoid agitating the water and begin bailing 
groundwater by allowing water to pass through the bailer check valve into the bailer.  
Remove the filled bailer and empty the water into the purge-water container. 

 If water quality parameters are not being used to determine stabilization, remove 5 well 
volumes from the well and then sample using a freshly decontaminated reusable or unused 
disposable bailer.  Do not sample with the same bailer used to purge. 

 If water quality parameters are being used to determine stabilization, two well volumes should 
be removed and the water quality parameters measured and recorded as the last bailer 
amount is removed from the well.  This should be done by filling measurement containers 
with water directly from the bailer and taking readings. 

 Continue purging until 3 to 5 well volumes have been removed from the well and three 
consecutive water quality parameter reading sets yield results within 10 percent of each 
other.  For pH use +/- 0.3 units as the standard.  
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 Once stabilization has been achieved, collect the sample using a freshly decontaminated 
reusable or unused disposable bailer.  Do not sample with the same bailer used to purge. 

6.5 Well Purging Using a Pump 

The well must not be pumped dry; water should be purged from the well at the same rate as it 
recharges to prevent loss of contaminants through degassing and to prevent agitation, which may 
release false levels of fine-grained particles or sediments to the groundwater zone.  Water level 
measurements may be performed to verify that water levels remain constant during pumping. 

The procedure for well purging using a pump is as follows: 

 Review and understand the proper operating and maintenance instruction for each type of 
pump that is used prior to placing the pump in the well.  Each pump type has specific 
procedures for operation.   

 Assemble the pump and discharge line in accordance with manufacturer instructions.  Ensure 
the pump discharge line is long enough so that the pump intake can be located within the well 
screen area and the discharge end can reach the purge water container. 

 Lower the pump into the well until it is submerged and at the desired pumping depth. 

 Start the pump and begin monitoring discharge rates and volume collected. 

 If water quality parameters are not being used to determine stabilization, remove 5 well 
volumes from the well and then sample using the appropriate method.   

 If water quality parameters are being used to determine stabilization, remove 2 well volumes 
and measure and record the water quality parameters at regular intervals as the purging 
continues.  This can be accomplished either by using in-line direct-reading instruments or by 
collecting the pump discharge into appropriate measurement containers.  

 Continue purging until 3 to 5 well volumes have been removed from the well and three 
consecutive water quality parameter reading sets yield results within 10 percent of each 
other.  For pH use +/- 0.3 units as the standard. 

 Once the stabilization has been achieved, collect the sample using a method applicable to 
the well and contaminants of concern. 

7. ATTACHMENTS 

None 

8. FORMS 

None 

9. RECORDS 

 Measurements recorded in Field Logbook or Field Logsheet 

 Calculations recorded in Field Logbook or Field Logsheets 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue. N/A 
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1. PURPOSE 

This procedure is intended to provide general guidance and methods for using a field meter to 
measure water quality parameters from groundwater or surface water that is being purged, 
sampled, or monitored. 

2. SCOPE 

This procedure is applicable to all Shaw E & I projects where water quality monitoring is required 
using a water quality meter. The water quality meter may be a stand-alone meter or it may be a 
combined multi-probe unit used to measure temperature, pH, specific conductance, and/or other 
water quality parameters. The most common methods used for measuring water quality are 
instruments that measure in-situ parameters in one of the following two ways: 

 Water is extracted from its source using a pump and measured in a flow-through cell or in 
some instances captured and then measured in individual aliquots. This method is preferred 
when monitoring wells are sampled for laboratory analysis of chemical parameters, and 
groundwater purging is required. 

 The meter is submerged directly into the sample source, such as a monitoring well or surface 
water body, to collect in-situ monitoring parameters. 

3. REFERENCES 

 U.S. Army Corps of Engineers, 2001, Requirements for the Preparation of Sampling and 
Analysis Plans, Appendix C, EM-200-1-3, Washington, D.C. 

 American Society of Testing and Materials, Standard Guide for Selection of Purging and 
Sampling Devices for Ground-Water Monitoring Wells, D6634-01, West Conshohocken, PA. 

 American Society of Testing and Materials, Standard Guide for Sampling Ground-Water 
Monitoring Wells, D4448-01, West Conshohocken, PA. 

4. DEFINITIONS 

 Water Quality Meter—A device used to measure specific field parameters indicative of water 
quality, such as temperature, pH, specific conductance, and/or other parameters. The meter 
may be stand-alone or it may be a combined multi-probe unit. 

 Pump—An electric, compressed air, or inert gas-driven device that raises liquids by means of 
pressure or suction. The types of pumps that should be used for water quality monitoring 
should be chosen based on the well size and depth, the type of contaminants, and the 
specific factors affecting the overall performance of the sampling or monitoring effort. The 
types of pumps that may be used include centrifugal, peristaltic, centrifugal submersible, gas 
displacement, and bladder pumps. 

 pH—The negative log of the hydrogen ion concentration (-log10 [H+]); a measure of the 
acidity or alkalinity of a solution, numerically equal to 7 for neutral solutions, increasing with 
increasing alkalinity and decreasing with increasing acidity. The scale is 0 to 14. 

 Turbidity—A measure of overall water clarity determined by measuring the degree to which 
light traveling through a water column is scattered by the suspended organic (including algae) 
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and inorganic particles. Turbidity is commonly measured in Nephelometric Turbidity Units 
(NTU), but may also be measured in Jackson Turbidity Units (JTU). 

 Specific Conductance (SC)—A measure of how well water can conduct an electrical 
current. Conductivity increases with increasing amount and mobility of ions such as chloride, 
nitrate, sulfate, phosphate, sodium, magnesium, calcium, and iron, and can be used as an 
indicator of water pollution. The unit of conductance is expressed as microsiemens 
(1/1,000,000 siemen) per centimeter, or µS/cm. 

 Oxidation-Reduction (Redox) Potential—A measure in volts of the affinity of a substance 
for electrons compared with hydrogen. Liquids that are more strongly electronegative than 
hydrogen (i.e. capable of oxidizing) have positive redox potentials. Liquids less 
electronegative than hydrogen (i.e. capable of reducing) have negative redox potentials. 

 Dissolved Oxygen (DO)—Refers to the amount of oxygen expressed as mg/L that is 
contained in particular water. The amount of oxygen that can be held by the water depends 
on the water temperature, salinity, purity, and pressure. 

 Salinity—The amount of dissolved salts in water, generally expressed in parts per thousand 
(ppt). 

5. RESPONSIBILITIES 

5.1 Procedure Responsibility 

The Field Sampling Discipline Lead is responsible for maintenance, management, and revision of 
this procedure. Questions, comments, or suggestions regarding this technical SOP should be 
directed to the Field Sampling Discipline Lead. 

5.2 Project Responsibility 

Shaw employees performing this task, or any portion thereof, are responsible for meeting the 
requirements of this procedure. Shaw employees conducting technical review of task 
performance are also responsible for following appropriate portions of this SOP. 

For those projects where the activities of this SOP are conducted, the Project Manager or 
designee is responsible for ensuring that those activities are conducted in accordance with this 
and other appropriate procedures. Project participants are responsible for documenting 
information in sufficient detail to provide objective documentation (checkprints, calculations, 
reports, etc.) that the requirements of this SOP have been met. Such documentation shall be 
retained as project records. 

6. PROCEDURE 

6.1 Equipment 

The following equipment is recommended for use in performing water quality measurements: 

 Water Quality Meter(s) 

 Spare parts such as alkaline batteries (if used) and sensor probes 

 Pump and discharge hose/line for use with a flow-through cell 

 Paper towels or lint-free wipes 

 De-ionized water 

 Sample gloves 
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 Calibration solutions for all parameters being measured; within expiration dates 

 Plastic sheeting 

 Logbook or log sheets 

6.2 General Instructions 

 Ensure that the measuring range of the instrument encompasses the expected sample 
concentration or units. 

 Before going to the field, locate all necessary field supplies such as deionized water, 
calibration solutions, decontamination supplies, and spare parts. 

 Consult the instrument’s operation manual as well as the project-specific sampling plan to 
verify that you have prepared the proper equipment and supplies to successfully complete 
the work. 

6.3 Calibration 

Calibration must be performed at least once per day during operation. Calibrate the meter 
according to the instrument’s operating manual. If sampling and monitoring is being performed for 
long periods of time, periodically check the instrument calibration using the operating manual’s 
recommended frequency. 

In order to avoid limiting the field personnel to one particular model, only general calibration 
instructions are presented in this procedure. 

 Locate a clean, protected area in which to set up and calibrate the instrument. Ensure that 
sufficient supplies of de-ionized water, clean paper towels, buffer solutions, and standard 
solutions are available. 

 Inspect the meter and probes for damage. Some of the probes are very delicate or have a 
thin membrane installed over the probe. Be careful when handling the meter/probes so as not 
to damage them. If damaged, replace probes in accordance with the instrument’s operating 
manual or obtain a different meter. 

 Turn on the meter and allow it to “warm-up” for the manufacturer-specified time (usually 
15 to 30 minutes). Check the battery power to determine if the meter has sufficient power to 
operate for the monitoring period. Replace the batteries, if necessary. 

 Calibrate the meter according to the instrument’s operating manual. In general, calibration is 
performed by immersing the probe(s) in aliquots of calibration standard solution(s) and 
following certain meter keystrokes to set the calibration for each parameter. Do not immerse 
the probe into the stock container of the solution. Always transfer a small amount of the 
solution into a separate container to calibrate the probe(s). If calibrating for multiple 
parameters using more than one solution, be sure to wipe off and rinse the probe with de-
ionized water between solutions. 

 Recheck each parameter after calibration by immersing the probe into the calibration solution 
and reading it like a sample reading. If the agreement is not within 25% of the solution’s 
known concentration, repeat the calibration process with a new solution aliquot. 

 Discard the used calibration solution aliquots when finished into an appropriate waste 
container. 

 Record the calibration data in the field logbook or log sheet. 
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6.4 Operation of the Instrument 

 If using a flow-through cell system, attach the extraction pump and lines in accordance with 
the pump and meter manufacturer’s instructions. Allow the lines to fill and the probes to 
become immersed before switching the instrument to its measurement mode. 

 If using a down-hole system, allow a few minutes for the probe to stabilize before taking a 
reading. 

 Operate the meter in accordance with the instrument’s operating manual. 

 Collect the field parameter reading(s) per the project requirements, and record them in a field 
logbook or on log sheets. 

 Decontaminate the meter before collecting data from the next sample source. For a flow-
through system, flush the lines with three line volumes of de-ionized water or replace with 
new ones between samples. 

7. ATTACHMENTS 

None 

8. FORMS 

None 

9. RECORDS 

 Logbook or Logsheet 

10. REVISION HISTORY AND APPROVAL 

Revision Level 
Revision Description Responsible 

Manager   
Revision Date 

00 Initial issue. N/A 

01/19/2004 

01 Updated template and numbering of procedure. Guy Gallello 

09/22/2006 

02 Modified format only to align with Governance Management framework. Scott Logan 

08/25/2011 
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TEXTRON, INC. 
FIELD SAMPLING DATA SHEET 

WELL PURGE – WATER QUALITY MEASUREMENTS 
 
 
 

Site Name: Textron, Wheatfield, NY 
Project Number: 135428    
Well Number:      
Date:        
Field Personnel:            
 
Physical Condition of Well:          
Well Diameter:                                  
Air Monitoring Results:                                      *Volume Factors: (circle one)                                       
Depth to Water:               1.25-inch well = 0.064 gal/ft 
Depth to Bottom:                                        2-inch well = 0.163 gal/ft 
Purge Volume:                                         4-inch well = 0.653 gal/ft 
Volume Removed:                                         
 
Purge Method: circle one 
 
Stainless Steel Dedicated Poly Tubing Whale Pump   Polyethylene Grundfos Submerisble 
Bailer  from Sampling Port with ET Tubing   Bailer  Pump 
 
Purge Water Disposal:           
 
 
PARAMETERS  pH  Spec. Cond.  Temp.  Sample 
 Units  s.u.      ms/cm    oC  Description 
 
Initial Purge           
            
Final Purge           
  
Sampling Method: circle one         
  
Stainless Steel Dedicated Poly Tubing Whale Pump   Polyethylene Grundfos Submerisble 
Bailer  from Sampling Port with ET Tubing   Bailer  Pump 
 
Sample Number:     
Sample Collection Date/Time:          
Analysis Requested:           
 
 
Notes:            
            
             
 
 
 
Sampler Signature:            





DATE

Name

UNIT TYPE

UNIT Number

Calibration Standard/Concentration Cal Standard/ Reading % difference

PID Calibration Form



Well Inspection Form
Textron, Inc.

Wheatfield, New York

Well Designation:                                                                     

Date of Inspection:                                                                      (month/day/year)

Time of Inspection:                                                                      

Inspector's Name:                                                                      

U A
Flagging Visibility (if applicable)
Well Number Readable on Outer Casing
Integrity of Surface Seal/Apron
Integrity of Surface Casing
Corrosion
Inner Casing/Screen Integrity
Measuring Point Visibility
Total Depth
Siltation
Recharge Rate
Other
Security Cap in Place
Lock in Place
Lock Functional
Other

Status: U - Unacceptable
A - Acceptable
NA - Not applicable

Action Date

Well Condition

Security

StatusItem Types of Problems Comments



FIELD INSTRUMENT CALIBRATION LOG

Date:                                          .
Project Name:                                                           . Project Number:                                                  .
Field Calibration by:                                                   . Instrument Source:                                              .
Instrument Manufacturer:                                          . Model Number:                                                     .

Probe Type Time Standard 
Concentration

Calibrated 
Reading Remarks

4.00 s.u.
7.00 s.u.

10.00 s.u.
4.00 s.u.
7.00 s.u.

10.00 s.u.
4.00 s.u.
7.00 s.u.

10.00 s.u.
3,000 umhos/cm
5,000 umhos/cm

30,0000 umhos/cm
3,000 umhos/cm
5,000 umhos/cm

30,0000 umhos/cm
3,000 umhos/cm
5,000 umhos/cm

30,0000 umhos/cm
mm Hg
mm Hg
mm Hg

NTU
NTU
NTU

150 MV
150 MV
150 MV

pH Meter

Conductivity Meter

Dissolved Oxygen
Calibrate with Water-Saturated Air

Turbidimeter

ORP



13  BR IT ISH  AMERICAN BLVD,  LATHAM,  NY12110 -1405  
518 .783 .1996    FAX  518 .783 .8397  

X \ T e x t ron \ P ro p o s a l s \ M o n i t o r i n g  C h a n g e \ R e v  A p r i l  2 0 1 1  

April 18, 2011 

Mr. Stanley Radon 
Senior Engineering Geologist 
New York State Department of Environmental Conservation 
Division of Hazardous Material, Region 9 
270 Michigan Avenue 
Buffalo, NY 14203-2915 

Subject: Modification to the Former Bell Aerospace – Wheatfield Site 
Groundwater Monitoring Program 

Dear Mr. Radon: 

On behalf of Textron, Inc. (Textron), Shaw Environmental, Inc. (Shaw) is pleased to submit this requested 
modification to the revised groundwater monitoring program at the Former Bell Aerospace Wheatfield, NY Site 
(site) and areas down-gradient. As requested in your January 7, 2011 email to Marc Flanagan, overburden 
monitoring well 87-20(0) has been added to the proposed gauging and sampling program.  Table 1 shows the wells 
that will be gauged on a semi-annual basis (April and October) and Table 2 shows the wells that will be sampled 
annually (October).  

Textron and Shaw appreciate both the NYSDEC and NYSDOH’s time in reviewing this revision to the proposal. 
Shaw will update the Site’s groundwater sampling plan to reflect these modifications to the monitoring and gauging 
networks, following the receipt of comments and approvals from your departments. 

Sincerely, 

Cecelia Campbell 
Project Manager 
Shaw Environmental & Infrastructure, Inc. 

Please Reply To:  Cecelia Campbell 
Phone:  412.858.3977 
E-Mail Address:  cecelia.campbell@shawgrp.com 

Attachments: Tables 

cc: G. Simpson, Textron 
M. Forcucci, NYSDOH 
Shaw, File 
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TABLE 1
Monitoring Well Gauging Network

Former Textron, Inc.
Wheatfield, New York 

87-01(0) 588.10
87-01(1) 587.99
87-02(1) 589.21
87-02(3) 588.63
87-04(0) 589.32
87-04(1) 589.08
87-04(3) 589.49
87-05(1) 589.37
87-05(3) 589.46
87-08(1) 589.48
87-10(0) 587.30
87-10(1) 587.52
87-12(1) 583.84
87-13(0) 589.77
87-13(1) 590.06
87-13(3) 589.91
87-14(0) 589.56
87-14(1) 589.06
87-14(3) 590.35
87-15(0) 590.70
87-15(1) 590.27
87-15(3) 589.87

87-16(3B) 590.51
87-17(0) 589.50
87-17(1) 589.62
87-18(0) 585.95
87-18(1) 586.02
87-19(1) 581.47
87-20(0) 578.77
87-20(1) 579.01
87-21(1) 577.33
87-22(1) 583.97

NOTES:
BTOR = Below top of riser (or measuring point).
MSL = Mean sea level.
(**) Water level elevation measured from top of vault grate.
DRY = No measurable quantity in well at time of measurement.
NG = Not gauged.
NA = Data not available. 

Well Name
Top of Riser 

Elevation   
(Ft. MSL)

April October
Water Level 
(Ft. BTOR)

Water Level 
Elevation 
(Ft. MSL)

Water Level 
(Ft. BTOR)

Water Level 
Elevation 
(Ft. MSL)
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TABLE 1
Monitoring Well Gauging Network

Former Textron, Inc.
Wheatfield, New York 

Well Name
Top of Riser 

Elevation   
(Ft. MSL)

April October
Water Level 
(Ft. BTOR)

Water Level 
Elevation 
(Ft. MSL)

Water Level 
(Ft. BTOR)

Water Level 
Elevation 
(Ft. MSL)

89-04(1) NA
89-12(1) 586.60
89-14(1) 587.59
89-15(1) 588.76
93-03(1) 572.30
96-01(1) 585.18
B-8(0) 590.26
B-14(1) 589.54
EW-2 568.15
EW-3 569.56
EW-4 570.07
EW-5 569.47
EW-6 568.17

EW-7 (**) 580.96
EW-8 (**) 578.44
DW-9 (**) 581.30
DW-10 (**) 583.95
DW-11 (**) 583.05
DW-12  (**) 580.48

EW-13 579.84

NOTES:
BTOR = Below top of riser (or measuring point).
MSL = Mean sea level.
(**) Water level elevation measured from top of vault grate.
DRY = No measurable quantity in well at time of measurement.
NG = Not gauged.
NA = Data not available. 
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TABLE 2
Groundwater Monitoring  Points

On-Site and Off-Site
 Former Textron, Inc.
Wheatfield, New York 

FREQUENCY

WELL NUMBER
OVERBURDEN MONITORING WELLS
87-10(0) X 8260
87-20(0) X X 8260
89-14(0) X X 8260
B-8(0) X 8260
TOTAL OVERBURDEN SAMPLES PER EVENT 4 2
ZONE 1 MONITORING WELLS
87-01(1) X 8260
87-02(1) X 8260
87-08(1) X 8260
87-17(1) X X 8260
87-19(1) X X 8260
87-20(1) X X 8260
87-21(1) X X 8260
87-22(1) X X 8260
89-04(1) X 8260
89-14(1) X X 8260
89-15(1) X X 8260
93-03(1) X X 8260
B-14(1) X X 8260
TOTAL ZONE 1 SAMPLES PER EVENT 13 9
ZONE 3 MONITORING WELLS
87-02(3) X 8260
87-13(3) X 8260
TOTAL ZONE 3 SAMPLES PER EVENT 2 0
OFF-SITE EXTRACTION WELLS
EW-2 X X 8260
EW-3 X X 8260
EW-4 X X 8260
EW-5 X X 8260
EW-6 X X 8260
TOTAL OFF-SITE EXTRACTION WELL SAMPLES PER EVENT 5 5
ON-SITE EXTRACTION WELLS
EW-7 X X 8260
EW-8 X X 8260
DW-9 X X 8260
DW-10 X X 8260
DW-11 X X 8260
DW-12 X X 8260
EW-13 X X 8260
TOTAL ON-SITE EXTRACTION WELL SAMPLES PER EVENT 7 7

GRAND TOTAL SAMPLES PER EVENT 31 23

(A) Annual sampling to be conducted in October of even-numbered years.
(B) Annual sampling to be conducted in October of odd-numbered years.

A water level reading will be taken from each well shown during each monitoring event.  

ANALYTICAL 
METHODANNUAL 

(Even Years)
ANNUAL 

(Odd Years)
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On-Site System Operations and Maintenance Plan 



OPERATION & MAINTENANCE MANUAL FOR GROUNDWATER 
TREATMENT PLANT OPERATIONS:  ON-SITE SYSTEM 

TTeexxttrroonn  IInncc..  
NNiiaaggaarraa  FFaallllss,,  NNeeww  YYoorrkk  

Prepared by: 

CB&I Environmental & Infrastructure, Inc. 
2790 Mosside Boulevard 
Monroeville, Pennsylvania  15146 

March 2015 
Project No. 148900 
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1.0 Introduction 

The on-site extraction and treatment of groundwater at the former Textron Inc. (Textron) facility 
in Wheatfield, New York, (the site) is required to intercept and control the seepage of 
contaminants emanating from the site in the groundwater.  Figure 1 presents the location of the 
site, Figure 2 presents the layout of the site, and Figure 3 presents the floor plan of the 
Groundwater Treatment Plant (GWTP).  This manual details the treatment system constructed 
for the remediation of the on-site groundwater. 

Off-site extraction wells are in place to intercept any migrating contaminants from the site.  The 
off-site groundwater is discharged directly to Niagara County Sewer District No. 1 without 
treatment and is not discussed further in this manual. 

1.1 Permit Requirements for Water and Air Discharges 
The treated water from the GWTP is discharged to a storm sewer that leads to Bergholtz Creek 
in the Town of Wheatfield, New York.  The discharge is permitted by the New York State 
Department of Environmental Conservation (NYSDEC) under a State Pollutant Discharge 
Elimination System (SPDES) wastewater permit.  Specific monitoring is required for the GWTP. 
These requirements include: 

Constituent Units Daily Maximum Sample Frequency 
Flow gpd 100,000 Monthly / Continuous 
Trichloroethylene µg/L 10 Monthly / Grab 
1,2-trans-Dichloroethylene µg/L 10 Monthly / Grab 
Methylene Chloride µg/L 10 Monthly / Grab 
Vinyl Chloride µg/L 10 Monthly / Grab 
pH SU 6.0 to 9.0 Monthly / Grab 
Volatile Organic Compounds (VOCs) µg/L Monitor Only Quarterly / Grab 
Base/Neutral & Acid Extractable Priority 
Pollutants µg/L Monitor Only Annually / Grab 

Pesticides, Polychlorinated Biphenyls 
(PCBs) µg/L Monitor Only Annually / Grab 

gpd = Gallons per day. 
µg/L = Micrograms per liter. 

These values are taken directly from the SPDES Permit issued by the NYSDEC on February 11, 
1999.  The permit is included as Appendix A. 
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It is the responsibility of Textron and the assigned operating staff to collect and monitor for the 
necessary parameters under the permit.  The NYSDEC may also choose to conduct independent 
monitoring for specific parameters. 

Due to the decreasing VOC influent loadings, NYSDEC gave Textron approval to discontinue 
use of the thermal oxidizer in conjunction with raising the discharge stack height from 38 feet to 
60 feet on November 24, 1997.  The thermal oxidizer shutdown and the tie-in to the new stack 
were performed on June 2, 1998. 

NYSDEC gave approval to discontinue use of the second air stripper (operating in series) and 
carbon beds on April 7, 1999.  The carbon beds (and ancillary cartridge filters) were taken off 
line on April 12, 1999.  The second air stripper was taken off line on May 7, 1999.   

The carbon beds were brought back on line on September 6, 2013 in order to accommodate the 
increase in system flow rates. 

1.2 Groundwater Collection System and GWTP Description 
The remediation of the groundwater includes a groundwater collection system and the GWTP. 

General Collection System 
The collection of groundwater at the facility is accomplished through extraction wells located in 
the eastern area of the former Textron parking lot.  A total of six groundwater pumping wells are 
connected to a collection system that is double-contained polypropylene piping.  Two different 
types of wells have been installed:  source wells to contain the dense non-aqueous phase liquid 
(DNAPL) and containment wells along the downgradient site perimeter (extraction wells) that 
intercept groundwater and dissolved constituents before they travel off site. 

The DNAPL wells are piped to the phase separator that discharges aqueous phase liquid to the 
surge tank.  The extraction wells are pumped directly to the surge tank, which is the holding 
stage for subsequent treatment of dissolved organics.  Since system startup, one DNAPL well 
(DW-9) was taken out of service in May 1998 and one extraction well (EW-13) was added in 
September 1998. 

GWTP Description 
The GWTP consists of the following unit operations: 

• Phase separation 
• Sediment filtration 
• Air stripping 
• Liquid phase carbon adsorption 
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These unit operations remove the target constituents from the water stream.  Any organic 
fraction that is volatilized and transferred to the air stream is at a low enough concentration to be 
directly discharged to the atmosphere under Textron’s current NYSDEC air permit.  The water 
from the DNAPL zone wells is piped to the phase separator (TK-2), whereas water from the site 
boundary wells is piped to the surge tank (TK-1).  In the phase separator, any DNAPL fraction is 
collected along with settled solids in the bottom of the unit for disposal.  Any oil or light non-
aqueous phase liquid (LNAPL) fraction rises and overflows from the top of the phase separator 
and can be containerized for disposal. 

The water effluent from the phase separator overflows into the surge tank (TK-1) and is 
combined with the water from the site boundary extraction wells.  The surge tank (TK-1) is a 
cone-bottom tank to provide an area for settling of any solids present in the overflow from the 
phase separator or in the water from the site boundary wells.  Currently, the system does not 
generate any oil, LNAPL, or DNAPL for disposal. 

A liquid-based sequestering agent (Redux 525) is added to the water as it discharges from TK-1.  
This reduces the mineralization scale that gets deposited on the air stripper tower. 

The combined water from the surge tank (TK-1) is pumped (P-1) through a system of five 
parallel 25-micron bag filters (F-1 through F-5) and then to the air stripping system.  The bag 
filters serve to remove large particles that may adversely affect the operation of the air stripping 
system. 

The filtered water is pumped to the top of the air stripping unit (ST-1), flows by gravity through 
a series of trays, and is collected in a sump at the bottom of the unit. 

Air for stripping volatiles from the extracted water comes from ambient room air.  The air passes 
through the air stripper (via Blower B-1) concurrent to the flow of water.  The concurrent flow 
ensures that the cleanest air contacts the last downstream tray of water to avoid air saturated with 
volatiles from transferring contaminants back into clean water.  The off-gas air from the air 
stripper is discharged via a stack to the atmosphere. 

Following the air stripper, the wastewater stream flows through the carbon adsorption system for 
final polishing prior to discharge.  The carbon adsorption system consists of two downflow fixed 
bed columns in series.  A third column/vessel is available on standby to replace the lead vessel.  
The effluent from the first column is fed into the second column. 

When the first column in the series becomes saturated with organics, as determined by assay 
results, the column is taken out of service and replaced with the second column, and the standby 
column is brought into service.  The spent carbon from this column can be sent to an off-site 
thermal regeneration facility.  The only instruments used by the activated carbon system are the 
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locally mounted pressure gauges to indicate pressure drop across the columns; when the 
differential pressure reaches 10 pounds per square inch (psi), the column should be backwashed.  
In addition, the discharge pump is equipped with a flow element and totalizing indicator so that 
the flow through the system can be monitored. 

The entire treatment system is enclosed in a 40-foot by 70-foot pre-engineered building which 
has secondary containment as required under the permit conditions.  The treatment process train 
layout is a logical procession of treatment steps with adequate room for operation and 
maintenance activities. 

This document details the GWTP and its components.  The manufacturer’s literature for each of 
the treatment system components is provided in Appendix B.  Manufacturer information on the 
construction of the treatment system can be accessed in previous Operations and Maintenance 
Manuals (1993 and 1999). 
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2.0 Groundwater Treatment System 

The groundwater treatment system consists of several unit operations and associated support 
systems housed in a prefabricated metal building that was erected for the GWTP.  Each of the 
unit operations and major support systems for the treatment plant is briefly described in 
Section 2.1.  The remainder of this section details the startup, operations, and maintenance of the 
equipment and the integrated treatment system. 

2.1 Process Description 
Each of the major unit operations and support systems is described in the following sections.  
Each description includes the role of the equipment in the treatment train, a brief physical 
description of the equipment, and the basic design parameters.  Finally, the interrelationship of 
the equipment with the other units in the treatment train is described. 

2.1.1 Phase Separator (TK-2) 
The phase separator, located in the northeast corner of the treatment building, receives water 
pumped from the source area (DNAPL) wells.  Separate phase organics including LNAPL, 
DNAPL (if present), and settleable solids are physically segregated and removed in the separator 
to prevent fouling of downstream process equipment.  The removal of any LNAPL is due to the 
impingement and adherence of fine droplets upon surfaces.  Additional droplets continue to be 
attracted to these surfaces and coalesce (merge) to produce larger droplets.  When the droplets 
are large enough, they break free and rise to the surface where they are skimmed (decanted) from 
the unit. 

The wastewater enters the coalescing separator unit and is dispersed through a diffuser across the 
width and depth of the packing material.  Larger solids drop out into the sludge chamber before 
entering the packing, while the wastewater flows through the separation chamber filled with the 
slant rib packing.  The ribbed plates are arranged vertically in the direction of flow.  The sludge 
chamber is located below the separation chamber and has sloped sides to ensure the easy 
removal of all sludge.  The settled solids in the sludge chamber are periodically removed for 
proper disposal.  The separated oil and LNAPL, if present, accumulate at the surface of the 
separation chamber.  The oil/LNAPL layer increases until it spills over a weir into a reservoir.  
The water and dissolved organics pass under a retention baffle and into the clean water chamber.  
A weir in the clean water chamber assures a constant liquid level in the separator. 

An air actuated diaphragm pump (DP-1) is connected to the drain line at the bottom of the 
separator to pump solids and any DNAPL product from the tank.  The pump can be operated by 
a timer and/or manually.  “Pure phase” organics and settleable solids can be collected for 
disposal or recycling off site at an appropriate facility.  The separator operates on a gravity 
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overflow to the surge tank (TK-1).  The aqueous phase liquid, or water fraction, from the source 
area wells flows by gravity to the surge tank, where it is mixed with the water pumped from the 
perimeter wells. 

The phase separator is manufactured by Great Lakes Environmental.  The unit is a Model SRC-
75 which is rated for a hydraulic flow rate of 75 gallons per minute (gpm).  The additional 
capacity is to handle peak flows from the wells and return flows in the treatment system. 

The following are the physical data associated with the phase separator (TK-2): 

Number 1 
Type Slant, coalescing 
Capacity 75 gpm 

Dimension 8 feet, 4 inches long by 3 feet, 5 inches wide by 10 feet, 4 inches overall 
height 

Material of Construction Carbon steel with epoxy coating 
Appurtenances Site glass and diaphragm pump to remove solids 

 

The wastewater from DNAPL zone wells will be pumped through the phase separator to remove 
any DNAPLs, oils, LNAPLs, and settleable solids prior to treatment downstream.  This unit 
operation allows for the efficient recovery of organics and the removal of settleable solids from 
the wastewater stream to minimize the plugging of downstream unit operations. 

2.1.2 Surge Tank (TK-1) 
The surge tank (TK-1) collects overflow from the phase separator and the flow from the 
perimeter (excavation) wells.  The surge tank has the following physical characteristics: 

Number 1 
Type Circular closed top with coned bottom 
Capacity 2,000 gallons 
Dimension 8 feet inside diameter by 9-foot sidewall 
Material of Construction 304 stainless steel 

Appurtenances Site glass on sidewall, diaphragm pump to manually remove solids from the 
surge tank bottom 

 

The retention time in the surge tank under normal flow conditions is approximately 60 minutes.  
This will allow for the settling of settleable solids from the perimeter wells.  The cone bottom 
allows for the collection of solids in the surge tank.  An air actuated, manually operated 
diaphragm pump (DP-2) is connected to the drain line on the bottom of the surge tank to remove 
solids.  A site glass is provided to give the operator an indication of the liquid level in the tank. 
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Float-style level switches in TK-1 control the operation of the feed pump (P-1), the well pumps, 
and the treatment system.  The High alarm condition stops well pump operation, and the High 
High alarm condition stops the treatment system.  Pumping down the surge tank to clear the Low 
level alarm condition, typically by automatic feed pump operation, restarts the well pumps after a 
High level alarm.  Running the feed pump in “manual” to pump down the surge tank and clear 
the Low Low level alarm restarts the feed pump after a treatment system shutdown.  The Low 
Low alarm stops the feed pump when it is running in the automatic position. 

Water from TK-1 is pumped through a control valve that works to maintain a constant level in 
the surge tank.  The discharge side of Pump P-1 is also equipped with a flow-indicating totalizer 
that allows operators to observe instantaneous flow and record total daily flow. 

The surge tank is essentially the “wide spot in the line” where all wastewater flows are collected 
prior to treatment in the subsequent unit operations.  The tank essentially provides the hydraulic 
capacity in the treatment system to handle variations in flow from the extraction wells and 
recycle flows internal to the treatment system. 

2.1.3 Liquid-Based Sequestering Agent 
To reduce operation and maintenance labor and maintain the optimal efficiency of the air stripper 
tower, a liquid-based sequestering agent is introduced to the water as it is evacuated from the 
surge tank (TK-1).  This additive minimizes the mineralization deposits that are deposited on the 
tray surfaces and clog the air holes. 

2.1.4 Bag Filters (F-1 through F-5) 
The bag filters (F-1 through F-5) are 50-micron filters which remove suspended and settleable 
solids remaining in the waste stream following the phase separator and the surge tank settling 
operations.  Pump P-1 provides the necessary hydraulic head (pressure) for the wastewater to be 
pumped through the bag filters into the shallow tray stripping system (ST-1, ST-2).  Pressure 
gauges and a differential pressure sensor are provided to monitor the pressure drop across the 
bag filters.  The filters operate in parallel.  As preventative maintenance, bags are changed 
approximately weekly and also whenever the pressure drop becomes large enough that it begins 
to limit flow capacity.  The physical characteristics of the bag filter system are as follows: 

Number 5 
Type Bag with disposable filters 
Capacity 500 gpm, 50-micron 
Material of Construction Carbon steel, polyester bags 
Appurtenances Differential pressure transmitter, pressure gauges 
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Line taps before and after the bag filters lead to a differential pressure sensor that transmits a 
signal to the control room for remove observation of pressure drop across the filters.  Pressure 
drop can be manually verified by pressure gauges before and after the bag filters. 

Change-out of all five bag filters is performed approximately every two weeks.  Additional 
changes are performed when the pressure drop exceeds approximately 30 to 35 pounds per 
square inch differential (psid) under non-routine circumstances, such as high sediment loading 
from well purge water.  There is a pressure gauge on top of each filter housing to indicate 
internal pressure.  Vessel pressure should read “zero” before opening.  A bleed valve is provided 
to relieve pressure and a drain valve is provided to drain the filter housings. 

The bag filters are intended to remove the suspended and settleable solids which may clog or 
inhibit flow through downstream unit operations. 

2.1.5 Air Stripper System (ST-1, ST-2) 
Pump P-1 transfers process water from the surge tank through the bag filters to an air stripper.  
Each air stripper is a low profile type unit with five trays.  The associated piping leading into and 
out of the air strippers is installed to allow either unit to operate in single stage flow by adjusting 
manual ball valves.  The air ducting consists of two separate spool pieces of which only one can 
be installed at a time, attaching from the top of either air stripper to the effluent air header.  The 
physical characteristics of the air stripper system are as follows: 

Number 2 (one operating, one backup) 
Type Low profile shallow tray, Model 3651 (5 trays) 
Capacity 600 gpm, 900 standard cubic feet per minute blower 
Dimension 6 feet, 2 inches long by 4 feet, 2 inches wide by 8 feet, 2 inches overall height 
Material of Construction Stainless steel 
Appurtenances Pressure and level controls, remove control panel 

 

The air stripper operates automatically.  A level control valve at each stripper regulates flow to 
maintain a constant water level in the on-line stripper’s sump.  Low level switches in the sump of 
each unit turn Pump P-2 (if ST-1 is in use) on and off.  High level switches in each sump turn off 
the feed pump and also turn Blower B-1 on/off if the applicable switch is tripped.  Water 
pressure and air pressure indicators and alarms are included to help in evaluating the 
performance of the stripper and can serve to indicate plugging or flow problems. 

Air stripping is a proven technology for the removal of VOCs from water streams.  A VOC is a 
compound with a relatively high vapor pressure, and therefore, a high Henry’s Law constant.  
The Henry’s Law constant is the ratio of the gas phase and liquid phase concentration for a 
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compound at equilibrium.  A high Henry’s Law constant indicates greater partitioning of the 
compound into the gas phase relative to the liquid phase. 

In an air stripping process, the transfer of contaminants from the liquid stream to the air stream is 
encouraged by continuously contacting the liquid stream with large volumes of air.  The rate of 
mass transfer of contaminants from the liquid phase to the gas phase is proportional to the 
Henry’s Law constant, the interfacial area for gas transfer, and the concentration gradient 
between the liquid and gas phase.  The Henry’s Law Constant is temperature dependent and 
specific for each contaminant.  Removal efficiency can be increased by increasing the water 
temperature, and therefore, increasing the Henry’s Law constant.  The interfacial area for gas 
transfer is maximized by providing surface area to break up the water stream into small droplets, 
fine particles, or a thin film.  The concentration gradient between the liquid and gas phase is 
maximized by the countercurrent continuous flow of air. 

The shallow tray unit process uses forced draft, countercurrent air stripping through baffled 
aeration trays to remove VOCs from water.  Contaminated water is pumped into the top tray of 
the stripper and gravity flows to the lower trays.  Water in each individual tray travels over a 
flow distribution weir and along the baffled aeration tray.  Air, blown up through small diameter 
holes in the aeration tray, forms a froth of bubbles generating a large mass transfer surface area 
where the contaminants are volatilized.   

Aerating the water also unintentionally causes dissolved minerals to come out of solution, where 
they can deposit on tray surfaces and clog air holes.  To reduce this incidence, and thereby 
reduce operation and maintenance labor, a liquid-based sequestering agent that keeps the 
minerals in solution is introduced to the water lines immediately before the bag filters. 

Each shallow tray air stripper has five trays and is designed for a flow rate of 60 gpm.  The 
shallow tray air stripping system consists of two units, with one unit operational and one unit idle 
as a backup.  The initial influent data for system design were based on four site-specific 
parameters as follows: 

• Trichloroethene – 257 milligrams per liter (mg/L) 
• Trans-1,2-dichloroethene – 51 mg/L 
• Vinyl chloride – 51 mg/L 
• Methylene chloride – 154 mg/L 

Throughout 1997 and 1998, monthly sampling data had shown influent groundwater 
concentrations to be under 20 mg/L for total VOCs (including all site-specific parameters).  
Based on this low influent loading, Textron successfully petitioned the NYSDEC to discontinue 
air stripper off-gas treatment, allowing the thermal oxidizer to be shut down in June 1998.  
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Further reductions in VOC loadings allowed Textron to discontinue use of the second air stripper 
and the liquid phase carbon adsorbers (along with the cartridge filters which were used to protect 
the carbon) in May and April 1999, respectively. 

The remaining single-stage air stripping system is the primary unit operation for the removal of 
VOCs from the process water.  After treatment in a single air stripper unit, the concentrations of 
each of these contaminants is less than 10 µg/L, which satisfies the effluent SPDES permit 
limits. 

2.1.6 Carbon Adsorption Columns (CA-1, CA-2, CA-3) 
Granular activated carbon has been used extensively for the removal of soluble organic 
compounds from drinking water, wastewater, and contaminated surface and groundwaters.  
Activated carbon will adsorb trace amounts of a broad range of organics and is used as a 
polishing step to ensure that the effluent quality goals are consistently met.  Organics and other 
compounds reversibly bind to active sites on the carbon.  When the active sites are full, the 
carbon is defined as being in the loaded state.  The carbon can be regenerated thermally at an on-
site facility or at off-site commercial thermal regeneration facilities. 

Because of the potential presence of PCBs in the wastewater, a three-column system will be used 
with one column serving as a sacrificial column.  Commercial regeneration facilities will not 
accept carbon loaded with PCBs, and therefore, this carbon will probably require incineration or 
solidification and disposal as a solid waste.  PCBs load preferentially over the other organic 
compounds expected to be present in the wastewater.  Therefore, the first column will contain 
the PCB fraction of the organics.  The effluent from the first column will be monitored quarterly 
to detect breakthrough of PCBs so that the column can be replaced.  The sample frequency will 
be modified as data become available to indicate the approximate time required for column 
breakthrough.  Sample points will be available between each of the carbon columns. 

The first and second columns will be in the typical lead column, with a third column on standby.  
One column will serve as the lead column and perform the majority of the organic removal.  The 
lag or second column in the series will remain in an unloaded state and serve to catch any 
breakthrough from the first column when it becomes fully saturated.  The effluent from the first 
column will be monitored quarterly to detect breakthrough and indicate that replacement of the 
first column is required.  Operation in this type of mode allows a complete saturation of the first 
column.  When the first column is replaced, the second column becomes the lead column and the 
third (standby) column becomes the second column.  All three columns will be plumbed so that 
any column can operate first, second, or third in the series.  Additionally, sample points will be 
installed between all columns so that a sample can be gathered from the lead column to monitor 
for breakthrough regardless of the flow configuration. 
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The activated carbon columns are downflow mixed bed carbon columns with backwash 
capabilities so that the bed can be redistributed if necessary (greater than 10 psid).  The carbon 
may become packed down and accumulate fines when in operation for long periods of time; 
therefore, backwash capability is included to redistribute the bed and allows for the removal of 
fines and particulate material.  The column system is pre-piped for the lead/lag and backwash 
configurations and skid-mounted by the manufacturer.  The physical characteristics of the carbon 
adsorbers are as follows: 

Number 3 
Type Downflow, fixed bed 
Capacity 60 to 90 gpm, 1,500 pounds each 
Dimension 4-foot inside diameter by 5 feet 
Material of Construction Carbon steel 
Appurtenances Backwash capability via face piping arrangement 

 

The activated carbon columns remove residual organics from the process wastewater which may 
be present after the air stripping operation.  This ensures compliance with the discharge permit 
condition for VOCs. 

2.1.7 Control System 
Groundwater Extraction System 
The following is a brief description of operation of the on-site groundwater extraction system for 
the former Textron facility located in Wheatfield, New York. 

Overview 
This system consists of the local operation of six submersible well pumps in vaults buried below 
ground surface, which is controlled through the control panel located in the office within the 
treatment building.  These wells are tagged as Extraction Wells EW-7, EW-8, and EW-13 and 
DNAPL Wells DW-10, DW-11, and DW-12.  At the control panel, the pump can be run in 
manual or automatic by the Hand/Off/Automatic selector switch.  The wells can also be turned 
on/off in unison from Hand/Off/Automatic switch on the Feed Control Panel in the treatment 
building. 

Operation of the system is monitored using a Modicon programmable logic controller and 
ProView human machine interface (HMI).  The HMI communicates to on-site and off-site 
computers allowing remote monitoring capabilities.  The system allows monitoring of process 
data such as flow and water level in real time for data logging, trending, and alarming.  Daily 
status reports are sent to CB&I Environmental & Infrastructure, Inc. (CB&I) along with reports 
of any alarm condition. 
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Detail 
At the control panel, the water level and flow rate are displayed.  Programmable level controllers 
at all wells control the operation of the pumps.  The operator set points determine the start and 
stop points for the pump.  For example: 

• 558 feet – Pump ON 
• 553 feet – Pump OFF 
• 546 feet – Bottom Sensor Elevation 
Note:  Full range of the level sensor is fixed at 15 psi (34.5 feet). 

The HMI communication unit wirelessly transmits the following data in continuous real-time 
format to on-site and off-site computers: 

• Pump flow rate for each well 
• Water level height above mean sea level for each well 
• Feed pump flow rate 
• Discharge pump flow rate 
• Air pressure for either air stripper 
• Bag filter system pressure differential 
• Carbon vessel pressure sensors 
• Discrete alarms: 

– Building sump High level 
– Surge tank High High level 

Treatment Facility 
The extraction and DNAPL wells are pumped into the treatment facility.  The extraction wells 
are routed to surge tank TK-1 and the DNAPL wells to coalescing oil/water separator TK-2.  
Overflow of the separated water from TK-2 also flows to TK-1. 

The water is then pumped via feed pump P-1 through bag filters and to air stripper ST-1.  Water 
is then discharged via the effluent pump. 

The Feed Control Panel (FCP) provides automatic control of the feed pump and the well pumps 
(all six as a group) based upon float-style level switches in tank TK-1 or Hand/Off/Automatic 
selector switches at the FCP.  The High alarm condition stops well pump operation and the High 
High alarm condition stops the treatment system.  Pumping down the surge tank to clear the Low 
level alarm condition, typically by automatic feed pump operation, restarts the well pumps after a 
High level alarm.  Running the feed pump in “manual” to pump down the surge tank and clear 
the Low Low level alarm restarts the feed pump after a treatment system shutdown.  The Low 
Low alarm stops the feed pump when it is running in the automatic position. 
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Instantaneous and totalized extraction well flow, DNAPL well flow, and feed pump flow are 
indicated at the FCP.  Instantaneous flow rates for all three sources are also output to the HMI.  
Well pump “permissive” and feed pump “on” lights are located at the FCP.  High High water 
level in tank TK-1 trips and alarm light in this panel. 

The TK-1 Level Controller indicates instantaneous level in the tank.  It also allows set point 
control for operation of the level control valve. 

The DNAPL Separator Control Panel provides for Hand/Off/Automatic operation of solenoid 
valves on the DNAPL drain line and the DP-1 pump air line; a manual drain line shutoff valve 
and manual air line valve to bypass the solenoid are also provided. 

The Air Stripper Control Panel (ASCP) provides automatic control of the air strippers.  Low 
level switches in the sump of each unit turn feed pump P-1 and air stripper pump  on and off.  A 
High level switch in each sump also turns blower B-1 on/off if its corresponding switch is 
tripped.  High or Low level in the active sump will activate an enunciator light at this panel.  The 
air stripper pump and air stripper blower can also be controlled by separate Hand/Off/Automatic 
switches at the ASCP. 

The ProView software has a built-in automatic alarm dialer which is activated when one of the 
three below alarm conditions exist.  The alarm output from the software is transmitted via email 
to CB&I staff (the contracted site operators) for the following conditions: 

• Sump High level 
• Surge tank High High level 
• Power failure 

All of the above conditions will also cause well pump shutdown and treatment system shutdown. 

2.2 Startup/Operations 
An overview of the startup and operations of the GWTP is as follows. 

General System 
1. Tum off alarm at entrance. 

2. Record the effluent flow total. 

3. Turn Effluent Pump, P-9, to the AUTO position on the Secondary Control Panel. 

4. Turn well power to ON in the Power Distribution Panel, Breaker Nos. 5, 18, 22, 26, 
30, 34, and 38. 
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5. Turn Feed Pump, P-1, to AUTO at the FCP.  Note: The pump should not start. 

6. Record the Feed Pump flow total.  

Phase Separator 
1. Check sludge level in phase separator by examining the site glass.  Pump as required 

to minimize sludge in tank. 

2. Check oil/LNAPL reservoir level in the phase separator by opening Valve No. OS-3 
and allowing the oil to flow into a bucket.  Then close Valve No. OS-3. 

Well Recovery System 
1. Check the leak detection panel for proper operation (LED message "Monitoring, 

Cable OK"). 

2. Check well water valves.  The OPEN position is normal for Valve Nos. WW-1, 
WW-2. 

3. Check crossover for wells.  The CLOSE position is normal for Valve No. WW-3. 

Air Stripper 
1. Open process water line valves at the on-line Air Stripper. 

2. Turn ASCP disconnect to ON. 

3. On the ASCP, turn the on-line blower and pump control switches to AUTO.  Off-line 
Air Stripper control switches remain in OFF. 

4. Confirm the flow of process water from TK-1 to the Air Stripper.  Feed Pump flow is 
obtained from the Signet Flow Controller in the FCP. 

5. Confirm operation of the Air Stripper Pump by observing the pressure gauge 
downstream of the on-line pump and observing the air stripper sump level at the 
Secondary Air Stripper Control Panel. 

6. Confirm operation of the Air Stripper Blower by observing the magnehelic flow 
meter reading and convert to air flow.  The conversion is 0.19 inch of water to 
900 cubic feet per minute on the curve. 

The detailed startup and normal operations of each unit is described in the following sections.  
Where appropriate, the startup instructions and/or maintenance and troubleshooting literature 
from the manufacturer are provided 

2.2.1 Phase  Separator 
The literature provided by Great Lakes Environmental are given in Appendix B.   
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2.2.2 Surge Tank 
The surge tank should be relatively operator-free other than to check water level by examining 
the sight glass.  The tank should be approximately 50 percent full. 

2.2.3 Bag Filters 
The bag filters should be relatively operator-free other than an initial check to assure that there 
are no leaks and bag change-out is performed as required.  Below is a brief procedure to follow 
during startup: 

• After introducing water to the system, check the valves and fittings around the filters 
to ensure that there are no leaks and that the valves are oriented and operating 
correctly. 

• Check the initial pressure drop readings across the bag filters; a 1 to 2 psid pressure 
drop is expected. 

• Continue to monitor the buildup of pressure across the bag filters as groundwater is 
pumped to the air stripper.  

In normal operation, all bag filters are in use.  When bag filters require change-out, one filter is 
changed while the system continues to run.  Then the remaining four filters are changed.  When 
bag changing is done, both units will return to operation in parallel. 

2.2.4 Air Stripper System 
The full manual provided by Northeast Environmental Services for the Shallow Tray Air 
Strippers is given in Appendix B. 

2.2.5 Routine Operations Monitoring 
The GWTP is designed to operate continuously on a relatively operator-free basis.  There are 
periodic checks on the equipment that should be performed and recorded, however, to assure 
optimal operation and also to indicate when maintenance, cleaning, or filter change-out is 
required before the condition adversely affects operation of the GWTP.  A Routine Operations 
Monitoring activities list is provided as Table 1.  A  Periodic Operations Monitoring checklist is 
provided as Table 2.  Where appropriate, a blank space is provided so that the person filling out 
the checklist can either check off the item or fill in a reading or other value. 

2.3 Maintenance/Troubleshooting 
The maintenance and troubleshooting of each unit operation or support system is detailed in  the 
following sections.  Where appropriate, the maintenance and troubleshooting descriptions are 
taken directly from the manufacturer’s literature for the equipment.  The full manufacturer’s 
manual for process equipment is provided in Appendix B and should be consulted if more details 
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are required.  A Preventive Maintenance Schedule has also been compiled and is provided in 
Table 3.  Preventive maintenance is required mainly on rotating equipment such as pumps and 
blowers. 

2.3.1 Phase Separator 
The phase separator should require little maintenance or troubleshooting as there are no moving 
parts.  To ensure effective separation, periodic cleaning of the coalescing pack to remove trapped 
solids is recommended.  Cleaning can be accomplished with a high pressure water flush during 
periods when the DNAPL zone wells are not in operation. 

2.3.2 Surge Tank 
Maintenance for the surge tank involves periodic inspection of the inside of the tank and annual 
(or more often, as required) hosing down of tank walls with any solids pumped out via Air 
Diaphragm Pump DP-2. 

2.3.3 Bag Filters 
The filters used in the treatment train have no moving parts and should require little maintenance 
other than change-out of the bags as needed.  The change-out requirements are discussed in 
Section 2.1.3. 

2.3.4 Shallow Tray Air Stripper System 
The details of startup and maintenance for the air stripper system are given in the literature 
provided by Northeast Environmental Systems, as shown in Appendix B.  Literature is included 
here for maintenance and troubleshooting of the blowers and pressure switches. 
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Tables 

    

 



Table 1 
 

Routine Operations Monitoring of the Groundwater Treatment Plant 
 
 
Routine Groundwater Treatment Plant operation and maintenance (contracted to CB&I) consists of making 
observations and recording data on site log forms on a bi-weekly basis for the following conditions: 

• Record flow totals for feed pump and discharge pump 

• Inspect all process equipment including plumbing, tanks, pumps, and general conditions, 
noting any problems 

• Record general operating data including instantaneous flow rates at feed pump and discharge 
pump, line pressure (used to determine air flow rate) at the air stripper, surge tank level, and 
pressure drop across the bag filters 

In addition, bag filters are changed approximately bi-weekly.  Routine operation and maintenance includes 
a sign-in log, written log of activities performed, and a computer log. 

If system downtime is encountered, a separate log sheet is used to record the cause of the shutdown and 
the duration that the system was down.  If the system is down for over 72 continuous hours (3 days) or 
120 hours during a 30-day period, NYSDEC must be notified. 



Table 2 
 

Periodic Operations Monitoring of the Groundwater Treatment Plant 
 
 

General System 

_______  Verify operation of influent feed pump (P-1) at the Control Panel (CP).  Control in AUTO, with typical flow 
rate of approximately 20 to 50 gpm when running. 

_______  Verify operation of discharge pump at the Control Panel.  Control in AUTO, with typical flow rate of 
approximately 50 to 70 gpm when running. 

Phase Separator 

_______  Check sludge level in phase separator by examining the site glass.  Pump as required to maintain 
minimal level. 

_______  Check oil reservoir level in the phase separator by opening the OS-3 valve and allowing the oil to flow 
into a bucket.  Then close the valve (OS-3). 

Well Recovery System 

_______  Check well header valves.  The OPEN position is normal for Valve Nos. WW- 1, WW-2. 

_______  Check well header crossover valve.  The CLOSE position is normal for Valve No. WW-3. 

_______  Check flows of all wells at computer screen (EW-7, EW-8, EW-13, DW-10, DW-11, and DW-12) and 
compare to well header flows at CP. 

Surge Tank 

_______  Check water level in TK-1 by examining the site glass.  The tank should be approximately 50% full. 

_______  Check sludge level in TK-1.  Pump as required to maintain minimal level. 

Air Stripper 

_______  Verify operation of pump and blower.  Control on-line stripper in AUTO, from the Air Stripper Control 
Panel. 

_______  Check water flow from pump.  Constant level in the active stripper sump should be maintained. 

_______  Check air pressure at the magnehelic gauge.  Trays require cleaning when air flow pressure is below 
0.15 inch of water. 

Filters 

_______  Check the pressure drop across the bag filters.  Bags are typically changed weekly or when pressure 
drop exceeds 30 to 35 psid. 

Pumps 

_______  As appropriate, verify all pumps operating to full flow and pressure capabilities. 
 



Table 3 
 

Preventive Maintenance Schedule 
 
 

Item Action Frequency 

Pumps DP-1 and DP-2  

Pumps 
Inspect Bi-Weekly 
Rebuild As Required 

Oil/Water Separator 

Interior Coatings 
Drain and Inspect Annually 

Repair As Required 
Sludge Removal As Required 
Air Stripper 
Air Stripper Pressure Washing As Required 

Blower 
Inspect Bi-Weekly 

Re-lubrication 6 to 12 Months 
Magnehelic Calibration Annually 
Pressure Switch Drain at Vent Plug 6 Months 
Metering Pumps 
Seal Rings Replace As Required 
Valve Balls  Replace As Required 
Check Valve Spring Replace As Required 
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Great Lakes Environmental™ — Model SRC
Slant-Rib Coalescing Oil/Water Separator

For minimum space and maximum separation efficiency

Since 1978, Great Lakes Environmental

(GLE) has been a leader and innovator of

industrial wastewater treatment equipment.

Today, GLE provides industry’s broadest

line of oil/water separators for flows from

2 to 1,200 GPM in a single tank and

various treatment options for higher flows.

The slant-rib coalescing design is the

separator most often specified because of

its compactness, reliability and through-

put.  The SRC removes free, non-emulsi-

fied oil and settleable solids to produce

an effluent with 10 mg/l (maximum) of

oil droplets 20 micron or larger.

The heart of the system is the separation

chamber with an oleophilic slant-rib

coalescing pack.  Before the influent

reaches the separation chamber, it is

directed through a

non-clogging dif-

fuser that distrib-

utes flow evenly

and allows large

solids to drop out

before they inter-

fere with the pro-

cesses within the

media pack.

As the liquid travels through the slant-rib

media pack, droplets adhere to the ribbed

pack and merge with other droplets creat-

ing larger oil droplets that break free and

rise rapidly to the surface.  The design of

the media pack and the oil attracting

characteristics of the PVC media ensure

the highest degree of surface contact and

coalescing efficiency.

The separated oil accumulates at the

surface of the separation chamber where

it displaces the water.  As the oil layer

Influent

Influent
Diffusion

Baffle

Chamber

Sludge Chamber Oil Reservoir Effluent Chamber

Adjustable WeirOil Weir

Water

Oil

SRC250 mid-sized unit. SRC15, small size with high efficiency.

Application Report



increases, oil spills over a weir into an

oil reservoir and flows by gravity or is

pumped to storage tanks.

Solids are also removed in the slant-rib

media pack.  The 55º inclination angle of

the ribs is optimal for solids settling.  As

the solids slide from rib to rib, they

gather mass and velocity until they drop

off into the sludge chamber located

directly beneath the separation chamber.

The sides of the sludge chamber are

sloped 45º to insure easy and complete

sludge removal.

After the oil and solids have been

removed, the water flows under an oil

retention baffle and then over an adjust-

able weir into the clean water effluent

chamber.  The water is discharged by grav-

ity through a single flanged connection.

GLE’s Model SRC is highly efficient

and, as a result, can handle twice the

volume in 20% the length of comparably

rated gravity separators.  GLE sales

engineers are experts in industrial waste-

water treatment and have the products,

options and knowledge to reduce your

discharge problems.

Applications:

• Industrial effluent treatment

• Oil and water reclamation

• Wash and rinse tanks

• Cooling towers

• Floor drains

• Sumps

• Groundwater

Design Options:

• Coalescing media of polypropylene,
PVC, CPVC and stainless steel

• Inlet feed pumps

• Dense coalescing pack

• Water pump-out system

• Recovered oil pump-out system

• Sludge pump-out system

• Heaters for freeze protection

• Inspection hatches

• Liquid level alarm signals

• Sludge augers

Features:

• Compact, space-saving design uses ½ the volume and 1/5 the length of gravity
separators.

• Efficient coalescing action removes smaller oil droplets.

• 55º inclination optimizes solids settling.

• Maximizes separation and removal of oil and solids.

• Energy efficient gravity separation operation.

• Special baffle system controls flow and minimizes surges for more reliable separation.

• Sloped sludge chamber for easy, complete sludge removal.

• Design flexibility – customized to site-specific requirements.

SRC Specifications
(Dimensions in inches)

Model Length Width Height
Number A B C

SRC15 97 38 49

SRC30 97 38 60

SRC50 109 38 73

SRC100 109 50 88

SRC150 114 78 88

SRC200 100 87 88

SRC250 109 102 89

SRC300 109 123 90

SRC400 172 87 86

SRC500 173 111 88

SRC600 172 123 86

SRC800 210 87 132

SRC1000 210 111 132

SRC1200 210 147 132

Dimensions are approximate, with flange to
flange measurements.  Treatment options for
larger flows are also available.  Please contact
GLE representative for engineered drawings
and options for larger flows.

Hycor® Products

29850 N. Skokie Hwy. Lake Bluff, IL  60044

Phone (847)473-3700 · Fax (847)473-0477

www.parkson.com

Printed in the U.S.A.
©2001 Parkson Corporation 3/01
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Call or visit your local branch or go to grainger.com/daytonmotors for complete product line information.

Find it at Grainger.
Call or visit your local branch or go to grainger.com/daytonmotors 

for complete product line information.
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DAYTON MOTORS PRODUCT GUIDE

DEFINITE-PURPOSE MOTORS
Our definite-purpose motors are built with features and benefits that match specific applications. From industrial applications like driving 
a punch press to agriculture uses such as managing a hatchery for chickens, count on Dayton motors for the design features you need.

50 HZ
For use in machinery, air compressors, conveyors, fans, 
blowers, machine tools, speed reducers, pumps and 
industrial equipment in noncombustible environments.

AIR COMPRESSOR MOTOR
Direct replacements for selected air 
compressors. Mechanical features provide 
long life in high-tension, belt-type loads, which 
typically shorten motor life.

WASHDOWN MOTOR
For use in the food processing, chemical 
processing and beverage industries.

FARM DUTY (AUGER) 
For conveyors, silo unloaders, barn cleaners, 
compressors and manure pumps.

JET/WELL PUMP
For jet pump water systems, centrifugal 
and hydraulic pumps and other applications 
requiring NEMA 56C- or 56J-face mounting.

POWER TOOLS
For use with high-speed, moderate-starting-torque 
woodworking and metalworking tools, wood lathes, sanders, 
grinders, table saws, planers and other applications where 
the maximum HP load will not exceed nameplate rating.

VIBRATOR
For bins, chutes, hoppers, screens, feeders, 
compaction tables and concrete forms  
and pumps.

INSTANT REVERSE
Designed for mechanical doors, gates, hoists  
and other equipment requiring remote control instant 
reversibility.

PRESSURE WASHER  
Suitable for high-pressure water applications, 
including car wash, pressure wash, sewer jetting 
and cooling misting.

UNIVERSAL AC/DC
Designed for use with speed controls or NEMA Type K DC 
power supplies on constant or diminishing torque applications.

OTHER ABBREVIATIONS USED IN MOTOR LISTINGS
AC Alternating Current H, Ht. Height OPAO Open Air-Over

A, Amps Amperes HP Horsepower PE Pump End

Amb. Ambient Hz Hertz Prot. Protection

Auto Automatic Imp. Impedance PSC Permanent Split Capacitor

AWG American Wire Gauge In. Inch, Inches Resil. Resilient

C Centigrade In.-Lb. Inch-Pound Rev. Reversible

Cap. Capacitor Ins. Insulation RPM Revolutions per Minute

CCW Counterclockwise L, Lgth. Length, Long SF Service Factor

Cond. Conductor Lb. Pounds Shpg. Shipping

CSA Canadian Standards Association Man. Manual Slv. Sleeve

CW Clockwise Max. Maximum Spd. Speed

CW/CCW Reversible µF Microfarad Syn. Synchronous

CWSE Clockwise Facing Shaft End Min. Minimum TEAO Totally Enclosed Air-Over

CWLE Clockwise Facing Lead End Mtg. Mounting TEFC Totally Enclosed Fan-Cooled

CCWSE Counterclockwise Facing Shaft End NEC National Electrical Code TENV Totally Enclosed Nonventilated

CCWLE Counterclockwise Facing Lead End NEMA
National Electrical Manufacturer's 

Association
UL Underwriters Laboratories, Inc.

DC Direct Current No. Number V Volts, Voltage

Dia. Diameter Nom. Nominal VFLE View Facing Lead End

Encl. Enclosure OC On Center VFSE View Facing Shaft End

FLA Full-Load Amps ODP Open Dripproof W Width, Watts

Ft.-Lb. Foot-Pound

ENCLOSURE TYPES
Enclosure Type How Can I Tell? Where Do I Use This Enclosure?

ODP/Open Ventilation holes in shell 
and/or endshield

Clean, dry, nonhazardous 
environments

Enclosed TEFC/TENV No ventilation holes in 
shell or endshield

Dirty, moist, nonhazardous 
environments

Hazardous Location
Enclosed. Must have a 
UL Hazardous Location 

nameplate on motor

Designed for use in hazardous 
environments as defined by 

National Electrical Code (NEC) 
classifications. NEC Class and 
Group are designated on UL 

Hazardous Location nameplate 
mounted on motor. See page 

6, 29 for more details.

AC MOTOR TYPES

Phase Type
Typical 
RPM

Starting Torque 
as Percent of 

Full-Load Torque
Comparative 

Efficiency Typical Uses

1 Shaded Pole 1050, 1550, 
3000 Very Low 50-100% Low Small direct-drive 

fans and blowers

1 PSC 825, 1075, 
1625 Low 75-150% Moderate Direct-drive fans 

and blowers

1 Split-Phase 1140, 1725, 
3450

Low to Moderate 
130-170% Moderate

Belt-drive and direct-
drive fans and blowers, 
small tools, centrifugal 
pumps, and appliances

1 Capacitor-Start 1140, 1725, 
3450

Moderate to High 
200-400%

Moderate 
to High

Pumps, compressors, tools, 
conveyors, farm equipment, 

and industrial ventilators

3 3-Phase 1140, 1725, 
3450

Moderate to High 
200-300% High Applications where 3-Phase 

power is available

CHOOSING THE CORRECT MOTOR FOR YOUR APPLICATION.
Motors are used in a wide variety of applications.  
In some applications more than 1 motor design 
would work; in others, if an exact replacement 
cannot be found, a similar motor with slight differ-
ences in mechanical and electrical characteristics 
will provide reliable operation. The following 
selection guide is designed to help you choose the 
correct motor for your application.

STEP 1: GATHER MOTOR INFORMATION
You will need the following information to properly 
select a motor. If you are replacing a motor, much of 
the information can be found on the existing motor 
nameplate. See the sample nameplate on this page:
1-Phase (PH): Either single (1) or three (3).  
Match exactly.
2-Voltage (Volts): Match exactly.
3-Horsepower (HP): Very small motors are often 
rated in watts. Choose an equal or next higher HP.
4-Physical Size/Frame (FR): Match exactly.
5-Speed (RPM): Match within 5%.
6-Frequency (Hz): Match exactly.
7-Service Factor (SF): Choose a motor of equal  
or greater number.
8-Type: See table below.
9-Enclosure (Encl.): See table below.
10-Duty Cycle: If current motor is intermittent duty, 
you may upgrade to continuous. Air-over must be 
installed in the driven fan blade's airstream.
11-Bearing Type: Sleeve or Ball.
12-Thermal Protection

STEP 2: DETERMINE THE RIGHT MOTOR TYPE
General-Purpose Motors are designed for 
mechanical loads (also effective for air moving), and 
for hard-to-start applications such as conveyors, 
belt-driven equipment, machine tools and recipro-
cating pumps. These motors feature ball bearings 
to handle heavier radial and axial loads and heavier 
construction for industrial applications.
Definite-Purpose Motors are designed for specific 
applications such as washdown, hazardous location, 
pump duty, etc. Motor features are driven by the 
specific application's environment.

HVAC Motors are designed mostly for air moving 
and other light- to medium-duty applications, such 
as fans and centrifugal pumps, small tools and 
office equipment.

STEP 3: SELECT THE SPECIFIC MOTOR
Match the information gathered in Step 1 on 
Grainger.com® or call a local branch. 

Dayton motors are built with heavy-duty construction, demanding specifications and the design 
functionality to fit both commercial and industrial applications. With one of the most comprehensive  
lines of motors in the market, the Dayton brand has 25 different types to help you find just what 
you need to get the job done. Let the dependability of the Dayton brand help you reduce downtime, 
increase efficiency, meet deadlines and stay within budget.



Call or visit your local branch or go to grainger.com/daytonmotors for complete product line information.Find it at Grainger.

GENERAL-PURPOSE MOTORS
Our general-purpose motor offering is one of the most extensive in the market, including split-phase, capacitor-start and 3-phase  
designs. From 1⁄12 HP to 50 HP, the Dayton brand has a wide variety of designs and configurations to help meet your motor needs.

HVAC MOTORS
Grainger offers a variety of Dayton motors for HVAC applications. From simple C-frame motors to commercial condenser fan motors, the 
Dayton brand has what you need to help keep your system up and running

ACCESSORIES AND POWER TRANSMISSION 

CAPACITOR-START MOTORS SPLIT-PHASE MOTORS 3-PHASE MOTORS 

C-FRAME  
MOTORS 

BELT-DRIVE 
MOTORS 

DIRECT-DRIVE  
BLOWER MOTORS

CONDENSER FAN 
MOTORS 

CAPACITORS
Motor run and motor start capacitors are all  
RoHS compliant, UL and CSA recognized.

SPEED REDUCERS
Right angle, dual-shaft and parallel design  
in ratios from 5:1 to 100:1.

BELTS
A complete line of belts in all sizes and HP ranges.

VARIABLE FREQUENCY DRIVE
For use in adjustable speed applications of 3-phase 
motors on pumps, conveyors, machine tools and other 
industrial equipment. 

SOFT-START CONTROLLERS 
Help reduce motor temperatures and prolong  
motor life while decreasing shock on  
mechanical systems. 

PULLEYS AND SHEAVES 
A complete line of precision cast iron sheaves  
in solid bore and bushed designs. 

MOUNTING BASES
Designed to position mounted motors for proper belt tension 
during initial installation and at later maintenance checks. 

MOTOR TEST LAB
Before we add a Dayton motor to the Grainger product offering, our engineers carefully evaluate each design. Our quality audit process is unique in 
industrial and commercial distribution. This capability enables Grainger to maintain quality standards on a consistent basis as part of our commitment to 
total customer satisfaction.   

 • Equipment is state of the art

 • All Dayton motors are designed to meet UL and NEMA specifications  

 •  Every Dayton motor is covered by a warranty, so you can buy it with confidence. Premium-efficiency motors carry a three-year warranty.

KNOWLEDGEABLE TECHNICAL SUPPORT 
Our Technical Support Specialists have hands-on experience in all major product categories and are trained to assist with the following:

 • Application assistance

 • Installation

 • Maintenance

 • Performance data

 • Product selection

 • Troubleshooting

Call 1-800-Grainger (1-800-472-4643).

FULL-FACT NAMEPLATE
All Dayton motors offer full-fact nameplates with easy-to-read wiring diagrams. This helps reduce installation time and prevents miswiring.

WHEN YOU NEED IT FAST, THE DAYTON BRAND DELIVERS.
You’ll get it quickly, because it’s stocked at a nearby Grainger branch. You can count on great service, availability and technical knowledge with Grainger. 

GRAINGER HISTORY IN MOTORS
The Grainger Motor Test Lab was started in 1960 and 
is dedicated to ensuring the quality of every motor that 
Grainger offers. The lab is still in operation at its current 
location in Mundelein, IL.
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List of Electrical/Mechanical System Equipment Information and Manuals 

• Isolator Disc (in pipe annulus) 
• Signet Flow Sensor Installation Fitting  
• Asahl/America Butterfly Valve 
• AsahVAmerica Swing Check Valve 
• Grundfos Redi-Flo4 Pumps lOE - Vaults 3 through 6  
• Grundfos Redi-Flo4 Pumps 25E - Vault 2 
• Grundfos Redi-Flo4 Pumps Installation and Operating Instructions 
• Kistner Precast Concrete Vault  
• Con-Wrap Barrier Vault Sealants 
• Syracuse Castings Manhole Frame and Cover 
• Adsco Stainless Steel Expansion Joints - Details and General Information  
• Stainless Steel Expansion Joint Application and Installation 
• Titeflex Teflon Flexible Connector (piping to pump riser) 
• Griswold Flow Limiter 14 GPM (Vaults 3 through 6) and 35 GPM (Vault 2) Models 
• Griswold Flow Limiter Installation, Operation and Maintenance  
• Cantex Electrical Conduit 
• American Insulated Wire 
• Belden Electrical Cable 
• Raychem XL Trace Heat Tape Cable and Thermostat 
• Manville Fiberglass Vault Pipe Insulation 
• Foamglass Cellular Glass Underground Pipe Insulation  
• UCI Foamular Exterior Vault Insulation 
• Pipe Supports and Rollers  
• George Fischer Double Wall Piping - General Information/Installation  
• Vault Piping 
• Houston Screen, Monitoring Well Screen Riser Pipe 
• Stilling Wells 
• 4-inch and 12-inch Protective Casings 
• Portland Cement, Canada Cement LaFarge Ltd. 
• PDG Co. Bentonite Pellets  
• Ricci Brothers Co., Silica Sand 
• Harrison Machine and Plastics Corp., 10-inch Diameter Polypro. Pipe 
• Riverside Chemical Co., Powdered Bentonite 
• New York State Department of Transportation Washed No. lA Stone 
• 2-inch Run-of-Crusher Stone 
• AHH Harris, Geo-Textile - Specifications/Applications  
• Cole Parmer Auto Sampler Connection 
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List of Data Acquisition System Equipment Information ________________  

• ProView/ProControl – EOS Research 
• Well Level Sensor Information 
• Level Indicator Controller – MCC Powers 
• Flow Indicator - Signet 
• Paddlewheel Flow Sensor - Signet 
• Selector Switch - Allen Bradley  
• Latch Relay - Allen Bradley 
• Motor Starter with Overload Relay - Allen Bradley  
• Wiremold Plug in Center Units 
• Latch Relay Type NM 
• Allen Bradley Bulletin 505 and 509 
• Allen Bradley N.C. Auxiliary Contact Kit 
• Allen Bradley Bulletin 800H Position Selector Switch 
• Allen Bradley Bulletin 509 Magnetic Controller 
• Allen Bradley Bulletin 800T and 800H Pilot Devices 
• Allen Bradley Contact Target Table 
• MCC Powers 535 User’s Manual 
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List of Data Acquisition System Manuals ____________________________  

• Wiremold Plug in Center Units  
• Latch Relay Type NM 
• Allen Bradley Bulletin 505 and 509 
• Allen Bradley N. C. Auxiliary Contact Kit 
• Allen Bradley Bulletin SOOH Position Selector Switch  
• Allen Bradley Bulletin 509 Magnetic Controller 
• Allen Bradley Bulletin SOOT and SOOH Pilot Devices  
• Allen Bradley Contact Target Table 
• MCC Powers 535 User's Manual 
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1.0 Part I - Electrical/Mechanical System 

1.1 System Overview 
The Off-Site Groundwater Extraction System consists of five groundwater extraction wells 
placed within the National Grid Power Corporation utility easement, located south of the Bell 
Aerospace Textron facility.  The extraction wells, designated EW-2 through EW-6, are located in  
below-grade vaults with an open borehole which extends down through the uppermost bedrock 
rock (Zone 1).  Each extraction well contains a submersible pump, except EW-1 and EW-6 
which were taken out of service.  Groundwater is extracted from Zone 1 and discharged via a 
stainless steel riser pipe into a common header (double-containment pipeline) which flows into a 
sanitary sewer manhole.  A new electrical service was installed for this project with the 
distribution voltage at 120/240 volts, single phase to provide power to the pumps, controls, 
sensors, and the communication systems.  Each control vault contains flow limiters, flow 
sensors, check valves, flow control valves, and isolation valves in the piping systems to present 
the equipment necessary to maintain a proper flow environment.  For a more detailed overview 
of the data acquisition and control system, see Part II. 

1.2 General System Maintenance 
1.2.1 Vault Inspections 
Visual checks on most of the systems are sufficient to assure a properly operating system.  The 
vaults are visually checked semiannually for leaks.  Check valves for evidence of leaks and to 
distinguish if the water accumulation is from the vault leaks, pipe leakage, or condensation by 
discovering points of entry, point of accumulation, and by sampling the liquid and testing for 
contaminant organic compounds.  For example, vault leakage through the overburden casing, 
conduit, or piping entry seals or the manhole will collect on the vault floor and should contain no 
organic compounds associated with the Off-Site System remedial efforts.  Water leakage from 
the double-containment piping will collect in the catch basins and should contain no 
characteristic organic compounds if the outer (containment) pipe is leaking but will contain 
organic compounds if the inner (carrier) pipe is leaking.  Evidence of vault or pipe leakage must 
be corrected. 

1.2.2 Insulation Inspection 
Check all insulation and coverings on piping for damage due to abuse, leaks, or condensation. 
Replace any degraded insulation immediately to protect the piping from freezing and to keep the 
heat trace cable at a constant output temperature.  See specific maintenance tasks for heat trace 
test method. 
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1.2.3 Flow Sensors 
The well flow sensors in each vault should be removed at least annually and checked for buildup 
on the paddle wheel.  If it is necessary, clean the well flow sensor paddle wheel in accordance 
with the manufacturer's instructions and reinstall.  Be sure the pump is placed in the off position 
before removing the flow sensor.  If there is evidence of any buildup on the well flow sensors or 
if there is a noticeable difference between the combined flow readings of the well flow sensors 
compared to the system total flow sensor in Vault 6, the system total flow sensor in Vault 6 must 
be removed, checked for buildup, and cleaned as stated as above.  Please note that the entire 
pumping system must be shut down prior to removing the system total flow sensor. 

1.2.4 Pumps 
The well pump should operate automatically, turning on and off in accordance with the control 
settings.  Operation of the pump should be monitored periodically by viewing the remote 
telemetry for pump flow rate, water level elevation, etc. (see Section 2.2 for System 
Communication Description).  If a pump fails to operate, first check the system alarm status via 
the remote telemetry to see if the pump failure from overload relay has tripped.  This will be 
annunciated at the telemetry by a message reading "WELL FLT."  If this is the case, see 
Section 2.3, Response to a System Alarm, for instructions.  If the "PUMP FLT" message is not 
indicated, the pump is most likely functional but another component of the system is probably 
faulty. 

1.2.5 Transducers 
The calibration of the pressure transducers needs to be checked semiannually.  The water level in 
each vault's extraction well should be measured from the top of the well and its elevation 
calculated by subtracting the water depth value from the surveyed elevation value of the top of 
the stilling well.  If the two readings differ by more than 0.5 foot, a problem may exist with the 
transducer calibration or process controller.  The extraction well top elevations, in mean sea 
level, (with cap removed) are: 

• EW-2:  568.5 
• EW-3:  569.9 
• EW-4:  570.5 
• EW-5:  568.5 
• EW-6:  569.8 

1.3 Specific Maintenance Tasks 
1.3.1 To Shut Down Individual Pump 
Shutdown of a well for servicing is accomplished by placing the HAND-OFF-AUTO (HOA) 
switch to the off position and placing the butterfly valve nearest the main header in the off 
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position, taking note of the normal flow position so that the butterfly valve may be returned to 
the same position upon reactivating the well.  The HOA switch is located in the pump control 
panel in the control vault. 

1.3.2 To Remove Pump, Decommission Well, and Install Pump 
1. Place the breakers which serve the pump, the heat trace cable, and the controls for 

the well to be decommissioned in the "OFF" position.  These breakers are located in 
panel "MDP" at the dual support stand electrical utility service location. 

2. Turn off the HOA switch (on vault panel) for the pump. 

3. Turn the butterfly valve closest to the main header to the off position. 

4. Remove the insulation jacket from the flexible hose (flexible stainless steel 
connector).  The insulation is constructed of a ridged butyl material and is secured 
with a butyl tape. 

5. After the insulation is removed, using two pipe wrenches, disconnect the flexible 
hose from the flow limiter and from the pump riser coupling.  Hold the well pump 
riser coupling with one wrench and unscrew and disconnect the flexible connector 
and flow limiter assembly from the well pump riser coupling. 

6. Set up a tripod stand and a hoist device to raise the well assembly.  Well assembly 
includes the well cover, well pump riser and pump assembly, and well riser. 

7. Attach the hoist device to the well cover assembly and raise the well assembly 
5 feet. 

8. The well assembly will be raised and disconnected in 5-foot increments.  The well 
pump risers and stilling wells will have to be lifted separately after the well cover 
assembly has been disconnected.  Secure the stilling well riser with a rigging device 
prior to disconnecting from the well cover assembly. 

9. The stilling well will be raised manually and disconnected in 5-foot increments.  
The disconnected pipe should be placed on poly sheeting. 

10. The well pump riser and pump will have to be raised with the hoist.  The well pump 
is secured to the well pump cover with a cable to prevent losing the pump.  Secure 
this cable and commence the removal of the well pump riser.  The well pump riser 
will be disconnected in increments of 5 feet.  The disconnected pipe should be 
placed on poly sheeting.  Cap the well casing with an expanding plug. 

11. If the well is to be decommissioned, there is now an abundance of heat trace cable.  
Remove all of the insulation on the remainder of the piping in the vault, detach the 
heat trace cable, shorten to the proper length, reinstall the heat trace cable, and re-
insulate the piping. 
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12. Remove all wire leads back to the control/power panel in the vault.  Disconnect the 
wires in panel "MOP" feeding the pump and the controls.  Turn the breaker which 
feeds the heat trace cable back on. 

13. Installation Procedures:  The well pumps should be installed in the reverse order in 
which they have been removed. 

1.3.3 To Test Heat Trace 
A Raychem heat trace system was installed in the concrete vaults on the exposed piping in the 
vaults and in the underground piping running from the mid-point to vault Extraction Well EW-3.  
This system is designed to thermostatically turn on the heat trace when the vault ambient 
temperature decreases below the set temperature.  To test the heat trace system, which should be 
done at least annually, the temperature dial must be set high than the ambient air.  Please review 
the attached testing instructions. 

1. Enter the vaults and locate the Chemelex Automatrix Thermostat Control on the 
south wall of the vault.  (Note:  EW-3 thermostat controls heat trace in both the 
underground piping and in the vault piping at EW-3.) 

2. Remove the dial cover which will expose the temperature dial.  The dial will have 
temperature settings. 

3. The operating temperature should be set at 40 degrees.  Increase the temperature 
dial 10 degrees greater than the groundwater temperature and the set temperature. 

4. Take a current reading on the circuit feeding the heat trace cable. 

5. A reading of 0.5 amp or greater indicates proper operation. 

6. After confirming that the heat trace is operational, reset the temperature to the 
operating temperature of 40 degrees. 

7. Secure the dial cover. 

1.3.4 To Adjust Pump Flow Rates 
The pumping flow rates are adjusted from the full open position by use of a series butterfly 
valves.  This is done on a trial and error basis.  The butterfly valve closest to the main header is 
first adjusted towards the closed position to limit flow to the desired rate in accordance with the 
readout from the flow indicator mounted in the control panel in the vault.  The first valve (closest 
to the main header) shall not be closed more than 80 percent of full closed when trying to reduce 
flow.  Any further reduction of flow shall be done by adjusting the second in series butterfly 
valve towards the closed position until the desired flow is maintained.  The reverse is also true. 
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List of Electrical-Mechanical System Equipment 
 

 



























Grundfos Redi-Flo4 Pumps 25E - Vaults 3 through 5













































































































































































































































































































































































































     

2.0 Part II – Data Acquisition System 

2.1 Pump Control Description 
At the well vault control panel, the well level (hydraulic elevation) is displayed and the 
indicating level controller controls the operation of the well pump.  For example, the operator set 
points determine the start and stop points for the pump and the high and low level alarms. 

For example: 

560' High Water Alarm  
558' Pump ON 
553' Pump OFF 
548' Low Water Alarm 
546' Bottom Sensor Elevation Note:  Full range of sensor is fixed at 15 psi (34.5 feet) 

At the well vault panel, the pump can also be controlled by an Automatic/Off/Hand selector 
switch.  Also, at each well vault panel, the flow rate is displayed and totalized.  The last vault, 
EW-6, has the total flow rate and total discharge flow for the system is also displayed on the 
vault panel.  The total discharge flow for the system should be monitored directly at least 
quarterly to check for agreement with the total flow displayed at the computer. 

2.2 System Alarms 
2.2.1 To Respond to a Well Pump Overload Alarm 
If a submersible pump draws too much current, the thermal overload relay will "trip" and the 
message "WELL # PUMP OVERLOAD" will appear on the on-site monitor.  When this 
happens, check the position of butterfly valves which control the flow rate to ensure that the 
butterfly valves are open.  If butterfly valves were in the closed position (thus restricting flow 
from the pump which may have "tripped" thermal overload relay), then reset relay and observe 
pump operation.  If the pump is not operating normally, if the relay is "tripped" again, or if the 
butterfly valves were in the open position, then the pump must be removed from the well and 
checked for clogged screens, bound impellers, or a worn out motor.  Service in accordance with 
the manufacturer's instructions.  Before placing the pump back in service, the thermal overload 
must be replaced and the thermal overload relay reset. 
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List of Data Acquisition System Equipment 
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PROCONTROL  
 

TYPE B 
Product Specification 

 

 
 
 
The next generation Type B ProControl features a capacity of up to 51 industrially-hardened 
inputs and outputs in a small and easy-to-use package.  The Series 2plus contains everything you 
need for the core of your control/monitoring system, including the ability to connect directly to 
120V inputs, and to drive motor starters, solenoids and other devices directly from built-in relay 
outputs.  The Type B includes expanded datalogging and reporting capability, a built-in power 
supply for your instruments and transducers, as well as pluggable connectors for all I/O.  It’s a 
truly capable SCADA system for your operation.  Available with Ethernet, cellular data modem 
and analog phone modem communication options. 
 

 Model B1 Model B2 
INPUTS   

Discrete Twelve (12) protected discrete inputs.  
Support for 4 flowmeters or pulse 
accumulators with rates to 200Hz. 

Fourteen (14) protected discrete 
inputs.   Eight (8) optically isolated 
inputs.  Support for 6 flowmeters or 
pulse accumulators with rates to 
200Hz. 

Analog Eight (8) 4-20ma inputs with built-in 
24Vdc supply.  Inputs are surge and 
short-circuit protected and may also 
be used as discrete inputs 

Ten (10) 4-20ma inputs with built-in 
24Vdc supply.  Inputs are surge and 
short-circuit protected and may also 
be used as discrete inputs 

OUTPUTS   
Discrete Fourteen (14) relay outputs rated @ 

1A, 120V 
Fourteen (14) relay outputs rated @ 
1A, 120V 

Analog  Five (5) 4-20ma outputs.  PID loop 
control. 
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 Model B1 Model B2 
DATALOGGING   

Discrete 2,000 points standard.  30,000 points 
optional.  All logging occurs on 
change of state. 

30,000 points standard.  All logging 
occurs on change of state. 

Analog 16,000 points standard (2000 per 
channel).  40,000 points optional.  

20,000 points standard (2000 per 
channel).  50,000 points optional. 

Event 2,000 points standard.  10,000 points 
optional. 

2,000 points standard.  10,000 points 
optional. 

Totalizer 50 points per channel 50 points per channel 
COMMUNICATIONS   

Ethernet, cellular IP: ProViewTM Software, real-time monitoring from any broadband connection. 
 Alarm and Status Emails, text messaging on alarm 

Analog phone modem: ProViewTM Software, real-time monitoring from any phone line. 
 Alarm and Status fax reports, text/pager messages (email optional) 

ProControl Network: Optional, can be linked via RS-485 for distributed control or higher I/O counts 
USER INTERFACE   

Display Rugged LCD (Liquid Crystal Display) 2 x 20 character display 
Keypad 2 x 6 membrane keypad. 

LEDs LEDs:  System Status, Communications Link, Networking 
PROCESS CONTROL   

System Up to 64 regular system processes total with 16 startup and 16 shutdown 
processes, specified by easy-to-understand Boolean (IF...THEN) logic 

Alarms Generate shutdowns, emails, FAX reports and/or text messages. 
Loops PID loop control (Type B2 only) with user control of setpoint, proportional, 

integral and derivative gains and max change per calculation.  Also open loop 
proportional algorithm. 

POWER   
System 10VAC, 30VA, external transformer provided 

I/O Supply 24 VDC, 15V and 9V available for powering sensors/instruments. 
ENVIRONMENTAL   

Dimensions 13.5” long x 6” wide x 3.5” high. 
Weight 6 lbs. 

Power Dissipation 25W max. 
Operating 

Temperature 
-20C to +50C 

Humidity 95% R.H. non-condensing 
 

Crafted in the USA by people who know how to build something to last. 
 
 

 
 
 
159 Walnut Street 
Rochester, NH  03867 
(603) 332-2099 
(603) 332-2727 FAX 
www.eosresearch.com 
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TEX3 
     
 CB&I TEXTRON 3 AZTECH     WHEATFIELD OFFSITE   SN 9603     07/23/2014     11:48:42 
 
 
DISCRETE INPUTS (These are always either ON or OFF):  
 
#  TAGNAME  DESCRIPTION     SETUP      
 
1  E2_CTR  Indicates that EW-2 Contactor is pulled in  D,NO,ST 
2  E3_CTR  Indicates that EW-3 Contactor is pulled in  D,NO,ST 
3  E4_CTR  Indicates that EW-4 Contactor is pulled in D,NO,ST 
4  E5_CTR  Indicates that EW-5 Contactor is pulled in D,NO,ST 
5  SW2_ON  ON = EW-2 H-O-A Switch is in AUTO Position D,NO,ST 
6  SW3_ON  ON = EW-3 H-O-A Switch is in AUTO Position D,NO,ST 
7  SW4_ON  ON = EW-4 H-O-A Switch is in AUTO Position D,NO,ST 
8  SW5_ON  ON = EW-5 H-O-A Switch is in AUTO Position D,NO,ST  
13 FAILAC  Tells TEX3 that a power failure has occurred D,NC,AL 
 
ANALOG INPUTS (These measure the target value): 
 
#  TAGNAME  DESCRIPTION     SETUP  RANGE     
 
17 E2_FLO  Indicates current flow and total from EW-2 C,EP,ST 0-30 GPM 
18 E3_FLO  Indicates current flow and total from EW-3 C,EP,ST 0-30 GPM 
19 E4_FLO  Indicates current flow and total from EW-4 C,EP,ST 0-30 GPM 
20 E5_FLO  Indicates current flow and total from EW-5 A,EP,ST 0-30 GPM 
21 TOTFLO  Combined flow and total from all EW’s  A,EP,ST 0-182.74 GPM 
22 E2_LVL  Indicates EW-2 water level in FASL  A,EP,ST 540.02-597.69 FT 
23 E3_LVL  Indicates EW-3 water level in FASL  A,EP,ST 535.87-593.54 FT 
24 E4_LVL  Indicates EW-4 water level in FASL  A,EP,ST 536.22-593.88 FT  
25 E5_LVL  Indicates EW-5 water level in FASL  A,EP,ST 534.52-592.187 FT  
 
 
 
INPUT SETUP NOTES 
D - This input is a (Discrete) or ON/OFF Input. 
A - This input is a (Analog) or Variable Input. 
C - This input is a Pulse Flowmeter Input. 
NO-This input is a (Normally Open) Discrete Input. 
EP-(Endpoint) This input is "Active" when its value is outside the low to high alarm levels. 
ST-(Status)   This input shows a green LED in ProView when it is in its Active State. 
 
  



2 
 

Copyright Aztech Technologies, Inc.  2014, All rights reserved 

 
DISCRETE OUTPUTS: 
 
#  TAGNAME   DESCRIPTION   
 
1  E2_PMP  EW-2 Run Command – sends 120VAC to contactor coil                                          
2  E3_PMP  EW-3 Run Command – sends 120VAC to contactor coil                                          
3  E4_PMP  EW-4 Run Command – sends 120VAC to contactor coil                                            
4  E5_PMP  EW-5 Run Command – sends 120VAC to contactor coil                                    
6  FLOW_2  Indicates that flow at EW-2 is outside of expected range                                           
7  FLOW_3  Indicates that flow at EW-3 is outside of expected range  
8  E2TRIP  Indicates that EW-2 contactor overload relay is tripped 
9  E3TRIP  Indicates that EW-3 contactor overload relay is tripped  
10 E4TRIP  Indicates that EW-4 contactor overload relay is tripped 
11 E5TRIP  Indicates that EW-5 contactor overload relay is tripped 
13 FLOW_4  Indicates that flow at EW-4 is outside of expected range 
14 FLOW_5  Indicates that flow at EW-5 is outside of expected range 
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PROCESS CONTROL TASKS: 
 
 
Startup 01: Delay for 3 Seconds, Switch FLOW_2 OFF AND FLOW_3 OFF AND E2TRIP OFF AND E3TRIP 
OFF AND E4TRIP OFF AND E5TRIP OFF AND FLOW_4 OFF AND FLOW_5 OFF 
 
Startup 02: Delay for 2 Seconds, Switch OK2WEL ON 
 
 
 
Process 01: If SW2_ON is ON AND E2_LVL is High AND FLOW_2 is OFF AND  
               E2TRIP is OFF AND OK2WEL is ON 
            THEN Delay for 1 Second, Switch E2_PMP ON 
 
Process 02: If SW3_ON is ON AND E3_LVL is High AND FLOW_3 is OFF AND  
               E3TRIP is OFF AND OK2WEL is ON 
            THEN Delay for 2 Seconds, Switch E3_PMP ON 
 
Process 03: If SW4_ON is ON AND E4_LVL is High AND E4TRIP is OFF AND  
               FLOW_4 is OFF AND OK2WEL is ON 
            THEN Delay for 3 Seconds, Switch E4_PMP ON 
 
Process 04: If SW5_ON is ON AND E5_LVL is High AND E5TRIP is OFF AND  
               FLOW_5 is OFF AND OK2WEL is ON 
            THEN Delay for 4 Seconds, Switch E5_PMP ON 
 
Process 07: If OK2WEL is OFF 
            THEN Delay for 1 Second, Switch E2_PMP OFF AND E3_PMP OFF AND E4_PMP OFF AND E5_PMP 
OFF 
 
Process 10: If E2_LVL is Low AND E2_PMP is ON 
            THEN Delay for 2 Seconds, Switch E2_PMP OFF 
 
Process 11: If E3_LVL is Low AND E3_PMP is ON 
            THEN Delay for 2 Seconds, Switch E3_PMP OFF 
 
Process 12: If E4_LVL is Low AND E4_PMP is ON 
            THEN Delay for 2 Seconds, Switch E4_PMP OFF 
 
Process 13: If E5_LVL is Low AND E5_PMP is ON 
            THEN Delay for 2 Seconds, Switch E5_PMP OFF 
 
Process 16: If SW2_ON is ON AND E2_FLO is Low AND E2_PMP is ON AND  
               FLOW_2 is OFF 
            THEN Delay for 20 Seconds, Send Email Report,  
            Switch E2_PMP OFF AND FLOW_2 ON 
 
Process 17: If SW3_ON is ON AND E3_FLO is Low AND E3_PMP is ON AND  
               FLOW_3 is OFF 
            THEN Delay for 20 Seconds, Send Email Report,  
            Switch E3_PMP OFF AND FLOW_3 ON 
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Process 18: If SW4_ON is ON AND E4_FLO is Low AND E4_PMP is ON AND  
               FLOW_4 is OFF 
            THEN Delay for 20 Seconds, Send Email Report,  
            Switch E4_PMP OFF AND FLOW_4 ON 
 
Process 19: If SW5_ON is ON AND E5_FLO is Low AND E5_PMP is ON AND  
               FLOW_5 is OFF 
            THEN Delay for 20 Seconds, Send Email Report,  
            Switch E5_PMP OFF AND FLOW_5 ON 
 
Process 22: If E2_CTR is OFF AND SW2_ON is ON AND E2_PMP is ON AND  
               E2TRIP is OFF 
            THEN Delay for 2 Seconds, Send Email Report,  
            Switch E2_PMP OFF AND E2TRIP ON 
 
Process 23: If E3_CTR is OFF AND SW3_ON is ON AND E3_PMP is ON AND  
               E3TRIP is OFF 
            THEN Delay for 2 Seconds, Send Email Report,  
            Switch E3_PMP OFF AND E3TRIP ON 
 
Process 24: If E4_CTR is OFF AND SW4_ON is ON AND E4_PMP is ON AND  
               E4TRIP is OFF 
            THEN Delay for 2 Seconds, Send Email Report,  
            Switch E4_PMP OFF AND E4TRIP ON 
 
Process 25: If E5_CTR is OFF AND SW5_ON is ON AND E5_PMP is ON AND  
               E5TRIP is OFF 
            THEN Delay for 2 Seconds, Send Email Report,  
            Switch E5_PMP OFF AND E5TRIP ON 
 
Process 27: If SW2_ON is OFF AND E2_PMP is ON 
            THEN Switch E2_PMP OFF 
 
Process 28: If SW3_ON is OFF AND E3_PMP is ON 
            THEN Switch E3_PMP OFF 
 
Process 29: If SW4_ON is OFF AND E4_PMP is ON 
            THEN Switch E4_PMP OFF 
 
Process 30: If SW5_ON is OFF AND E5_PMP is ON 
            THEN Switch E5_PMP OFF 
 
 
Shutdown 01: Switch E2_PMP OFF AND E3_PMP OFF AND E4_PMP OFF AND E5_PMP OFF AND OK2WEL 
OFF 
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DC Response (Static/Dynamic) Accelerometers

AC Response (Dynamic) Accelerometers

To measure motion (velocity, displacement) and static/dynamic 
acceleration accurately, an accelerometer with DC response is 
required.  Using state-of-the-art MEMS technologies and the latest  
ASIC in their designs, Measurement Specialties’ DC accelerometers 
offer the best-in-class performance and exceptional value.  Designed 
and fabricated in the US, Europe and Asia, our accelerometer 
products nd themselves in many mission critical applications 
and are embedded in thousands of test & measurement systems 
worldwide.

Featured Products Description

7502A, Charge Miniature size, 260°C, hermetically sealed.  12kHz bandwidth, titanium housing.

7514A, Charge High output (50pC/g), 260°C, hermetically sealed.  Wide bandwidth, stainless steel housing.

7100A, IEPE Center screw allows 360° cable orientation, easy installation.  50 or 500g full scale range. 

7108A, IEPE Small size, light weight, adhesive mounting, ground isolated.  50 or 500g full scale range.

7131A, Triax, IEPE Triaxial, single connector, hermetic, 11mm cube, adhesive mounting.  50 to 2000g F.S. range.

8011 Family, IEPE Designed for industrial machine monitoring.  Submersible and velocity output options available.

Featured Products Description

52F, Unampli ed Miniature size, shielded cable. Range from 50 to 2000g Full Scale.

3700, Unampli ed Small rugged design for shock and impact testing. Range from 50 to 6000g Full Scale.

E CS-S425, Unampli ed Critically damped designed for high frequency suppression. Range from 50 to 2000g Full Scale.

4801A, Ampli ed Welded stainless steel construction, temperature compensated. Range from 2 to 500g Full Scale.

4807A, Ampli ed High resolution (96dB dynamic range), temperature compensated. Range from 2 to 500g F.S.

4630, Triaxial, Ampli ed Triaxial, rugged construction, temperature compensated. Range from 2 to 500g Full Scale.

VIBRATION SENSORS

The output of a piezoelectric sensor is AC-coupled by design, and 
is therefore best suited for dynamic measurements. Voltage mode 
piezoelectric is the most popular AC accelerometer design due to its 
high level output and its wide bandwidth. The Integral Electronics 
PiezoElectric (IEPE) type offers the convenience of using the same 
two-wire or coaxial cable for power and signal transmission, running 
in a constant current con guration. 
To measure shock and vibration in high temperature environments, 
a charge mode piezoelectric accelerometer may be needed. They 
come in various con gurations to suit most application environments 
and are hermetically sealed to maintain their critical high impedance 
characteristics.
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Measurement Specialties, Inc utilizes leading strain gauge 
technologies in its static and dynamic torque sensors to satisfy 
demanding customer requirements.  Solutions are offered for both 
reaction torque as well as rotating torque measurements.  Also 
offered are combination sensors which simultaneously measure 
reaction torque and force with a single device. Optionally, sensors 
can be con gured to detect angle position and provide velocity 
measurements.  To ensure reliable data collection over long 
periods and in harsh environments our torque sensors feature 
integral mechanical stops that provide protection during mounting 
and operation.  Our non-contact models are well suited for high 
RPM and temperature environments.  MEAS torque sensors 
are often found in industrial settings requiring immunity to 
electromagnetic elds and long term reliability.

Featured Products Description
CD1095 Measures in-line torque on rotating shafts.  Excellent temperature stability.

CD1110T Non-contact dynamic sensor with low torque ranges and high speed (>25 000 rpm) operation.

CD1140 Non-contact torque sensor offered in a small but very rugged package.

CS1060 Reaction torque sensor with optional on-board signal ampli cation for high level output.

CS1120 Rugged sensor for low static torque measurements.

CS1210 Stainless steel or aluminum housing.   Operating ranges to 10 000 Nm (8000 lbf-ft).

TORQUE SENSORS

FORCE SENSORS
Measurement Specialties, Inc. offers a broad range of compression 
and tension force sensors for such diverse industries as entertainment, 
robotics, military, automotive testing, medical instrumentation, plant 
management, weighing, and process control. Given our breadth 
of experience in diverse applications, testing professionals often 
look to MEAS to design or customize sensors for speci c uses and 
testing environments.  For turnkey systems that need to work “out-
of-the-box”, our matched components (sensor and electronics) are 
formatted, calibrated and ready for immediate use.  All force sensors 
use piezoresistive silicon or bonded foil strain-gage technology for long 
term reliability, accurate performance over temperature, and ease of 
customization. 

Featured Products Description
EL20-S458 Seat belt load cell for auto safety applications.  Lightweight titanium construction.

FN7325 Multi-component force and torque sensor.  Dynamic and fatigue applications.

FN3000 Tension and compression. Ranges from 0-10kN to 0-1000kN (2k lbf to 200k lbf).

FN3148 High accuracy with mechanical stops.  Ranges from 0-10N to 0-2kN (2 lbf to 400 lbf).

FN7080 Multi-component force sensor.  Designed for gear stick measurement.

XFTC320 Tension and/or compression mode in static and dynamic applications.

XFL212R Slim design with a temp compensation module integrated into the output cable.
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Wind Tunnel Research
Pressure Scanners, a term made famous by Presssure 
System Inc. (a MEAS acquisition), are differential pressure 
measurement units consisting of an array of piezoresistive 
pressure sensors. Measurement Specialties groups these 
sensors in arrays of 16, 32 or 64 channels called “HD” 
Scanners. The scanners incorporate an internal calibration 
manifold to assist in removing zero drift with time. We 
manufacture speci c scanner interfaces designed to 
maximize performance of these pressure scanners. Outputs 
in Engineering Units can be obtained over TCP/IP for Wind 
Tunnel or On-Vehicle Research. 

Featured Products Description

9116 16 Channel Pressure Scanner for dry/non-corrosive media

9022 12 Channel Pressure Scanner for wet media compatible with stainless steel

9816 16 Channel Pressure Scanner in rack mount con guration

98RK Pressure Scanner Rack

9146 16 Channel Temperature Scanner for RTD, VDC, thermocouples

9032 / 9034 / 9038 Barometer & Calibration Units 

PRESSURE SCANNERS

Turbomachinery Testing
Built for durability, ease of use and interchangeability, the 
NetScanner family of Ethernet based Pressure and Temperature 
Scanners offer several completely self-contained modules. These 
devices are splash proof, chemical resistant and rugged enough 
to withstand a wide range of shock and vibration.  Each module 
is powered using +18 to +36 Volts DC and comes with its own 
IP Address. Modules are available for Dry or Wet Pressures and 
Temperatures, including Barometers and Pressure Calibration 
devices. 

Featured Products Description
16HD 16 Channel Pressure Scanner

32HD 32 Channel Pressure Scanner

64HD 64 Channel Pressure Scanner

PSI INITIUM Pressure Scanner Interface, 512 Channels

PSI OPTIMUS System Processor Pressure Scanner Interface, 2048 Channels

8432/8433/8434 Pressure calibration Units

PrPree
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Miniature Size
Measurement Specialties’ miniature pressure sensors employ a full 
or half active Wheatstone Bridge consisting of piezoresistive strain 
gages using the best-in-class technologies speci c to the applications. 
Sensor output sensitivity is ratiometric to the power supply voltage in 
the unampli ed designs, or a built-in ampli er converts the mV output 
into high level signal suitable for driving long line.  The miniature 
design and numerous options available for these sensors allow them 
to be easily installed in challenging applications such as ight testing, 
motorsports, space exploration, robotics, marine testing, wind tunnels 
and biomechanical research.

Featured Products Description
EB100 Low cost, stainless steel welded housing with ampli ed output

EPB Stainless steel, ush mount design for general media.

EPIH Extremely small diameter for dynamic and high frequency measurements.

EPX Threaded sensor with stainless steel ush diaphragm for static and dynamic pressure.

EPRB-2 100  stainless steel welded construction with ampli ed output.

XPCM10 For liquid media and 220°C operation.  Low zero shift due to torque sensitivity.

PRESSURE SENSORS

UltrastableTM and Bonded Foil
Our UltraStableTM pressure transducers set the performance standard for 
demanding applications where high accuracy is required. This series is 
suitable for measurement of liquid or gas pressure, even for dif cult media 
such as contaminated water, steam, and mildly corrosive uids. 
Measurement Specialties’ Bonded Foil Strain Gauge Pressure Transducers are 
constructed from media compatible 17-4 PH Stainless Steel or Inconel 625 to 
provide exceptional performance in extreme environments. Particularly suited 
to extreme applications where high cycle duty, transient pressure, or hydraulic 
hammer are a concern. Unique constructions of the Bonded Foil Strain Gauge 
Pressure Transducer include mechanical over-travel stops, fatigue enhanced 
diaphragms and digital compensation technology.

Featured Products Description
D5100, UltraStableTM Differential con guration, 2 pressure ports, 0-1 to 500 PSI.

U5100, UltraStableTM Total error band of 0.75%, 100 V/m EMI protection, 0-15 to 10K PSI.

US10000, UltraStableTM  Total error band of 0.25%, IP65, NEMA4, 0-5 to10K PSI.

US300, UltraStableTM  Low cost, compact, 3 X proof pressure, 0-15 to 5K PSI.

P700, Bonded Foil Low and high level outputs. High overload protection, 0-10 to10K PSI.

P900, Bonded Foil High temperature operation. Welded construction, 0-10 to 10K PSI.

P1200, Bonded Foil Wide compensated temperature range. Six pressure port options, 0-75 to 10K PSI.

5

                  www.meas-spec.com/tm-sensors



LVDTs, Gage Head, & Linear Potentiometers
Our AC operated LVDT’s (Linear Variable Differential 
Transformers) are the rst choice in linear position sensing 
in hostile environments.
DC operated LVDT’s have built-in signal conditioning 
electronics and do not require calibration or special signal 
conditioning. These LVDT sensors can be powered with uni-
polar DC voltages or bi-polar DC voltages and have scaled 
DC voltage, current or digital outputs.  
Our linear potentiometers (voltage divider output) offer 
unrivaled performance in an amazingly small size.  They 
operate over a broad temperature range and have operating 
life >25 million cycles.

Featured Prodcuts Description
DC SE Series LVDT Operates from single-ended, Unregulated 8.5 28 VDC supply.  CE certi ed.

M12 Series LVDT Excellent stroke to length ratio. Ranges from ± 5 mm to ± 150 mm.

Digital LBB System 14-bit ultimate-precision digital LBB gaging inspection system.

GCA Gage Heads Resistant to harsh environments. MS type connector (MIL-C-5015).

GCD SE Gage Heads Unipolar ranges: 2.5 mm to 50 mm. Battery option ideal for portable applications.

MLP Miniature Linear Pot, IP65, Range to 150 mm.  Stock item!

POSITION SENSORS

Cable Extension Transducers
Measurement Specialties’ cable-extension transducers (stringpots) are very 
easy to install and small in size.  They are linear to 0.1% or better, and make 
full scale measurements from 1.5” (38 mm) to 1700” (43 m).  
They measure aircraft wings de ection, truck suspensions bounce, motorcycles 
brake, bridges sway.  They survive hurricanes and earthquakes, guns recoil, 
and car crashes.  MEAS stringpots make displacement measurements easy.  
Lot’s of options to choose from, readily available.

Featured Products Description

MT2A / MT3A Compact size, range to 30”, 0.1% linearity, IP67, NEMA-4.  Adjustable for 2-axis.

PT101 / DV301 Classic structural test sensor.  Ranges to 100” /  Velocity output.

SM / SP Stock item! Super Compact.  Ranges to 25” / 50”, 0.25% linearity.

PT1 0-10V and 4-20mA output.  Spring-loaded cable guide.

M150 World’s smallest stringpot!  Range to 1.5”.
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Tilt Sensors and Inclinometers
Measurement Specialties’ dual axis tilt sensors and inclinometers use 
uid lled capacitance, MEMS, or conductive technology for measuring 

ranges from ±2° up to ±90° inclination in both the X- and Y-axis. 
They are extremely rugged transducer designs capable of functioning 
during and after severe shock loads and vibration.  Version with USB 
connection allows direct interface with laptop computer, perfect for 
plug & play measurements. Our digital Protractor System offers remote 
measuring capability in a convenient easy-to-read package.

Model Description

D-Series Inclinometer High accuracy, ±5° up to ±30° range, with analog and digital outputs, CAN interface.

DPG-Series Inclinometer High accuracy, ±5° up to ±30° range, with analog voltage and digital RS232 output.

DOG2-USB Inclinometer USB powered, dual-axis with ±90° range.  12 bit resolution, economical.

Anglestar® Protractor System Battery or line powered, remote angle measurement indicator with digital display.

POSITION SENSORS

SIGNAL CONDITIONERS & ACCESSORIES
To facilitate true plug & play operation, Measurement Specialties offers an extensive line of signal conditioners, 

signal conditioners for pressure transducers, load cell and torque sensors, and dedicated digital indicators for 

Signal Conditioner Model Description

140 Series Inline DC Ampli er In-line ampli er module with manual or remote auto zero function, ve gain settings.

121 DC Ampli er 3-channel bench-top DC ampli er.  Low noise, wide bandwidth, economical.

161 Charge and IEPE Ampli er 4-ch bench-top charge & IEPE ampli er.  Low noise, built-in lters, A/V/D outputs.

ARD154 DIN Rail Ampli er DIN rail DC ampli er ±10V or 4-20mA output.  2kHz or 20kHz bandwidth.

MP2000 Controller Microprocessor based LVDT indicator and set-point controller
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Measurement Specialties Inc.

Test and Measurement (T&M) Division of Measurement 

accelerometers, LVDT/RVDT’s, inclinometers, potentiometers, 
load cells, torque sensors, and a full range of interface 

Most importantly, our growing reputation as solution provider 
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Appendix G 

Sub-Slab Depressurization System Operations and Maintenance Plan 

















Appendix H 

Site-Wide Inspection Form 



Former Textron Wheatfield Site Management Plan
Site‐Wide Inspection Form

1.) Has any change of use or ownership occurred since the last inspection?

YES NO

If YES, explain:

2.) Have any structures been constructed on the site since the last inspection?

YES NO

If YES, explain:

3.) Has groundwater been used for any reason since the last inspection?

YES NO

If YES, explain:

4.) Has any intrusive activity occurred at the site since the last inspection?

YES NO

If YES, explain*:

Name of Inspector:

TOWN OF NIAGARA FALLS, NEW YORK

NIAGARA COUNTY

FORMER BELL AEROSPACE WHEATFIELD FACILITY

NYSDEC SITE NO. 932052

*Attach a copy of 

excavation approval 

from NYSDEC

Current Site Use:

Date of Inspection:

Company of Inspector:
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Former Textron Wheatfield Site Management Plan
Site‐Wide Inspection Form

5.) Have any emergencies occurred since the last inspection that resulted in property damage?

YES NO

If YES, explain:

6.) Is vegetation currently overgrown or presenting a hazard?

YES NO

If YES, explain:

7.) Is there any observable damage to security fencing around property?

YES NO

If YES, explain:

8.) Are any site records missing? This includes copies of all inspection and monitoring reports.

YES NO

If YES, explain:

General Comments or Observations requiring attention or maintenance:
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Former Textron Wheatfield Site Management Plan
Site‐Wide Inspection Form

Describe action that will be/has been taken for items that were marked "Yes"

Page 3 of 4



Former Textron Wheatfield Site Management Plan
Site‐Wide Inspection Form

‐

‐

‐

‐

‐ Use of this site is compliant with the deed restrictions;

‐ The EC systems are performing as designed and are effective; 

‐

‐ The information presented in this report is accurate and complete.

SITE OWNER OR DESIGNATED REPREASENTATIVE 

I (print name) of

(print business address)

am certifying as (operator or operator's 

designated site representative) for the Former Bell Aerospace Wheatfield Facility.

PROFESSIONAL ENGINEER CERTIFICATION

I (print name) of

(print business address)

am certifying as a Professional Engineer licensed to practice in New York State for the 

(operator or operator's

designated site representative) for the Former Bell Aerospace Wheatfield Facility.

I certify that all information and statements contained in this certification form are true. I understand that a false statement made herin is 

punishable as a "Class A" misdemeanor, pursuant to Section 210.45 of the Penal Law.

Signature of Site Operator or Representative Rendering Certification Date

I certify that all information and statements contained in this certification form are true. I understand that a false statement made herin is 

punishable as a "Class A" misdemeanor, pursuant to Section 210.45 of the Penal Law.

Signature and Number of Professional Engineer

Nothing has occurred that would constitute a violation or failure to comply with any Site Management Plan 

for this control;

Nothing has occurred at the site that would impair the ability of controls to protect public health and the 

environment; 

Access to the site will continue to be provided to the NYSDEC and its authorized representatives for the 

purpose of evaluating the remedy, including access to evaluate the continued maintenance of controls;

To the best of my knowledge and belief, the work and conclusions described in this certification are in 

accordance with the requirements of the site remedial program and generally accepted engineering practices;

CERTIFICATION
For each Institional Control (IC) or Engineering Control (EC) listed above, I certify that by checking "NO" all of the following is true:

The IC or EC employed at the site is unchanged from the date the control was put in place or last approved by 

NYSDEC;
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