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1.0 INTRODUCTION 

The United States Environmental Protection Agency (EPA) has a requirement that all 
Brownfields environmental monitoring and measurement efforts need to be performed 
and evaluated pursuant to a project specific Quality Assurance Project Plan (QAPP).    
Generating data pursuant to a QAPP ensures that the precision, accuracy, 
completeness, and representativeness of the data are known and documented.  The 
subject of this QAPP is the Pleasant Street Cleanup Project (“the Project”).  The 
objective of the Project is to remediate the gasoline contamination under a section of 
Route 5 in the area of 459, 480, and 492 Pleasant Street in Northampton, 
Massachusetts (“the site”).  The location of the site is shown on the Locus Map included 
in the Figures section.  The extent of the site and the approximate location of site 
features are shown on the Site Plan included in the Figures section.  A summary of the 
past and present conditions and environmental issues relative to the site is presented in 
Section 1.2. 

The site had been occupied by Staab’s Gasoline Service Station from 1912 to 1955.  
The gasoline station ceased operating in 1955 when it was bisected by the construction 
of Route 5.  On June 14, 1988 the Massachusetts Department of Environmental 
Protection (“the DEP”) was notified of a release of gasoline to the soil and groundwater 
beneath the property at 492 Pleasant Street.  The apparent source of the release was 
underground, gasoline storage tanks (USTs) associated with the former gasoline 
station.  The gasoline station had not operated since 1955 and the last of the USTs 
were reportedly removed in 1984.  Therefore, the contaminant point source of the 
gasoline release had been removed. 

The site was assessed by prior consultants for approximately 11 years.  In 2003, 
Penney Engineering was retained to evaluate all the assessment data and remediate 
the gasoline in the soil and the groundwater at the site.  In June 2003, we installed 
groundwater and soil treatment systems on the western side of Pleasant Street.  We 
operated the treatment systems until June 2006.  We periodically sampled the 
groundwater to monitor the remediation.  Both systems are still in place.  The equipment 
is housed in an enclosed trailer set up in a fenced area at 459 Pleasant Street, as 
shown on the Site Plan.  The groundwater treatment system consists of a biodiffuser to 
aerate the groundwater with the continuous injection of remedial additives and the 
discharge of treated water upgradient of the source area.  The SVE system consists of 
two zones installed on the western portion of the site at 459 Pleasant Street.  The off-
gas from both systems is treated through vapor phase carbon that is regenerated with 
steam. 
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The soil and groundwater beneath the eastern portion of the site has also been found to 
contain significant concentrations of gasoline-related contaminants. In September 2008,  
Penney Engineering was retained by the City of Northampton to extend the treatment 
systems across Route 5 and to install a second groundwater recovery well (RW-2) and 
a third SVE zone on the eastern portion of the site.  The work is being conducted on 
behalf of the Massachusetts Highway Department (MHD) which received a $200,000 
Brownfields grant from the EPA to conduct the remediation under Route 5.    

On October 17, 2008, we submitted our required Health & Safety Plan and Analysis of 
Brownfields Cleanup Alternatives Report to the EPA for approval.  On October 30, we 
submitted our draft QAPP to the EPA for approval.  In November 2008, we extended the 
treatment systems to the eastern side of Pleasant Street with money from an EPA 
grant.  On December 1, the EPA issued comments on our draft QAPP.  Subsequent 
discussions were held which resulted in the comments being revised. 

In January 2009, we restarted the treatment systems to remediate the gasoline under 
Route 5.  We shall sample and analyze the groundwater on a monthly basis to monitor 
the remedial additives and to evaluate the biochemical conditions.  We shall also 
monitor the groundwater on a quarterly basis to compare the results to the applicable 
cleanup standards, monitor contaminant migration and evaluate the effectiveness of the 
treatment systems.  Our results and findings shall be reported to the DEP every six 
months with a copy sent to the EPA. 

The operation and efficiency of the existing and proposed treatment systems shall be 
monitored weekly.  The monthly monitoring shall include collecting up to ten water 
samples and analyzing them for nitrate/nitrite, bacteria counts, dissolved oxygen, and 
pH.  The samples may also be measured for oxidation reduction potential and analyzed 
for total phosphates.  The quarterly monitoring shall include collecting up to six 
groundwater samples from monitoring wells, the influent from the two recovery wells 
and the effluent to be analyzed for volatile petroleum hydrocarbons (VPHs) and 
dissolved lead, which have been determined to be the contaminants of concern at the 
site. 

On April 22, 2009, we emailed a letter to Mr. John Smaldone at the Quality Assurance 
Unit at the EPA Regional Laboratory in Chelmsford.  The letter described the current 
status of the remediation and presented our proposed responses to a majority of Mr. 
Smaldone’s December 1, 2008 comments.  The letter also requested clarification of a 
few comments.  On May 1, Mr. Smaldone sent us an email stating that we should 
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incorporate our proposed responses into a final QAPP for his review.  This final QAPP 
includes our proposed responses. 

The primary objective of this final QAPP is to ensure that all personnel performing the 
field tasks and the analytical procedures do so in a manner that is consistent, 
documented and pursuant to all applicable professional standards, EPA and DEP 
requirements.  Adherence to the QAPP shall enhance the credibility of the analytical 
reports, result in data of known quality and also save resources by reducing errors and 
the time and money that would be spent correcting them. 

This QAPP is based on our review of the EPA’s Appendix A – Model Quality Assurance 
Project Plan, the EPA’s July 2000 Guidance for Data Quality Assessment, the DEP’s 
December 2005 Revised MCP Data Enhancement Guideline and the September 19, 
2007 MCP Representativeness Evaluations and Data Usability Assessments (REDUA). 

1.1 Penney Engineering, Inc Overview 

Penney Engineering, Inc was incorporated in Massachusetts in September 1989.  It was 
formed to offer comprehensive environmental engineering services to public and private 
clients.  Our office was located in the North Shore of Boston for two years.  In July of 
1991, we relocated to our current office, laboratory and fabrication shop in Mansfield, 
Massachusetts.  We continue to offer our services for clients in Massachusetts, Rhode 
Island, New Hampshire, Maine and Connecticut. 

Penney Engineering is comprised of experienced engineers, scientists, technicians and 
in-house consultants.  We routinely conduct focused property assessments, develop 
practical engineering solutions and construct remedial measures that are effective and 
economical to operate.  Our multi-disciplined capabilities allow us to develop opinions 
and solutions that withstand intense technical, legal and regulatory review.  We are 
licensed site professionals (LSPs), licensed building contractors, certified wastewater 
treatment operators and registered engineers, which facilitates the permitting, 
construction and operation of our treatment systems.  Our focus is to provide reliable 
technical expertise at very competitive prices.  We work closely with the regulatory 
agencies and have a history of successful negotiations with the various agencies 
resulting in timely project approvals and property cleanups.    

Our previous experience includes the successful management and completion of 
property assessments and remediation for private landowners, prospective buyers, 
national corporations, major law firms, state agencies, municipalities and lending 
institutions.  Our experience with regulations and regular attendance at workshops 
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provides us a complete understanding of the current state and federal environmental 
regulations and how they can affect real estate transactions and liability.  In addition, 
our senior scientists and engineers have a full understanding of the geology and 
hydrogeology of the New England states which allows us to provide expertise and input 
for projects involving contaminant fate and transport, remediation design and water 
supply.   

1.2 Project History 

In 2002, Penney Engineering was retained by Mr. Robert Kalish, one of the owners who 
purchased a property that was once part of the former Staab’s Service Station.  We 
designed, fabricated, installed, and operated two treatment systems at 459 Pleasant 
Street for over two years on behalf of Mr. Kalish.  Mr. Ralph Penney has been the LSP-
of-Record for the site since 2002.  Penny Engineering is very familiar with the site 
conditions.  We have copies of and have reviewed all the pertinent documents for the 
properties comprising the site.  We have all the construction plans in digital format that 
can be readily revised to install the above-referenced eastern addition of the treatment 
systems in the best locations based upon current conditions.  We have developed a 
very good working relationship with Mr. Kalish.  Groundwater beneath the site and near 
vicinity flows in an easterly direction toward the Mill River as shown on the Locus Map. 

Numerous assessments have been conducted at the site since 1988 when gasoline 
was first detected in the groundwater being pumped from a test wellpoint at the carwash 
located at 492 Pleasant Street.  The subsurface environment of the surrounding 
properties that were once part of the Staab’s Service Station, was found to be 
contaminated with gasoline.  Only very limited remediation had been previously 
conducted at the site over the following 11 years.  On December 8, 1998, a Method 
Three Risk Characterization was prepared for the site by O’Reilly, Talbot & Okun 
Associates, Inc of Springfield.  It determined that there was no significant risk 
associated with the remaining contamination at the site.  On March 26, 1999, the 
Method Three Risk Characterization, a Phase II Report, and a Phase III Report were 
submitted to the DEP by Environmental Compliance Services (ECS), Inc of Agawam.  
ECS stated that no significant risk was identified at the site at that time.  The application 
of oxygen-releasing compounds and an Activity and Use Limitation were recommended 
as a permanent solution for the site.  On June 8, 2000, free-phase gasoline was again 
discovered in monitoring wells MW-9 and VM-1 at thicknesses of 0.69 and 0.14 feet, 
respectively.  On June 29, 2000, an Immediate Response Action (IRA) Plan was 
submitted to the DEP by Acadian Environmental of Springfield.  The IRA Plan originally 
proposed the installation of a groundwater pump and treat system and a separate SVE 
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system using vapor phase carbon for air emissions control.  Bailing or removing of the 
free-phase gasoline was again proposed to be conducted from specific wells.  The 
groundwater was to be pumped through an oil/water separator and two, 500-lb canisters 
of aqueous phase carbon before being discharged into a storm drain.  On September 1, 
2000, the IRA Plan was modified to allow the SVE system to use a catalytic oxidizer 
instead of vapor phase carbon, presumably because of the high concentrations of 
gasoline vapors being extracted from the soil. 

According to a November 30, 2000 IRA Status Report by Acadian, the SVE system 
began operating on August 7, 2000.  The pump and treat system only operated at 1.5 
gpm from August 8 to 10, 2000 because of mechanical problems.  The SVE system 
utilized an existing monitoring well and did not include a knockout drum.  Reportedly, 
the SVE system operated intermittently from August 7, 2000 until it too experienced 
mechanical problems on December 7, 2000.  The second, June 22, 2001 IRA Status 
Report by Acadian stated that a Falco Model #500 catalytic oxidizer had been used with 
the SVE system until the second week of December 2000.  Reportedly, the oxidizer was 
damaged when liquid gasoline was drawn into it and exploded. 

On January 29, 2002, the DEP issued a Notice of Noncompliance (NON) to Mr. Kalish 
for his failure to complete the required Comprehensive Response Actions at the site.  
The NON requested that a third IRA Status Report be submitted by March 29, 2002.  
The NON also requested that a Phase IV Plan be submitted by April 29, 2002.  A Phase 
IV Plan was originally due by December 4, 1999.  The December 4, 1996 Tier II 
classification for the site expired on December 3, 2001.  No extension application was 
submitted 60 days prior to the expiration date. 

On March 12, 2002, Mr. Penney inspected the site.  Five inches of free-phase gasoline 
was measured in monitoring well MW-9 located along Pleasant Street.  The gasoline 
appeared weathered, but smelled fresh.  On March 22, 2002, Penney Engineering was 
retained by Mr. Kalish to assume the responsibility for providing LSP services for the 
site.  Mr. Penney reviewed the numerous assessment and status reports that had been 
prepared for the site.  Reportedly, the properties comprising the site were previously 
owned and operated as a gasoline station by Mr. Carlton H. Staab and his parents from 
1912 until 1955 when Route 5 was constructed through the station as part of the federal 
highway program.  A gasoline station continued to operate at 459 Pleasant Street until 
1983 when the 21,280 square-foot commercial property was purchased by Mr. Kalish 
and converted to a used automobile dealership.  Reportedly in 1984, four underground 
gasoline tanks were removed from 459 Pleasant Street.  
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On May 15, 2003, Penney Engineering, Inc submitted a combined Phase III Remedial 
Action Plan and Phase IV Remedy Implementation Plan.  On June 2, 2003, Penney 
Engineering, Inc began installing the groundwater and soil treatment systems 
referenced above and proposed in our May 2003 Phase III/IV Plan.  Only that section of 
the system at 459 Pleasant Street was installed because we were unable to locate the 
former product pipes that reportedly crossed beneath Pleasant Street between the 
western and eastern sections of the site.  The initial plan had been to utilize the existing 
underground pipes to connect the sections of the treatment systems at 480 Pleasant 
Street and avoid having to excavate across Route 5. 

On June 25, 2003, Penney Engineering started the groundwater treatment system and 
began monitoring it.  On September 9, 2003, we graded the contaminated soil that had 
been stockpiled on site, but was not accepted for asphalt recycling.  On September 9, 
2003 we also activated the SVE system and began monitoring it.  On September 11, 
2003, the graded soil was covered with bituminous concrete, as recommended by the 
DEP.  The graded, contaminated soil was allowed to be remediated on-site by the SVE 
system.  We operated the treatment system for over two years and recovered over 700 
gallons of gasoline from the subsurface environment.  We conducted groundwater 
monitoring which identified an overall decrease in the contaminant concentrations in the 
subsurface environment beneath the western portion of the site.  On July 13, 2006, 
Penney Engineering sent written notification to the DEP that the treatment systems had 
been temporarily shut down. 

On September 18, 2008, we held an informal meeting at the site with the two owners of 
the affected private properties and Ms. Teri Anderson, the Economic Development 
Coordinator for the City of Northampton.  We discussed trenching across Route 5 and 
installing the second recovery well and third SVE zone at the 480 and 492 Pleasant 
Street properties.  The Pro Lube oil change business operates six days a week at 480 
Pleasant Street.  The building at 492 Pleasant Street houses a car wash, offices and a 
night club.  It was agreed that we could close the exit from Pro Lube for two days during 
the crossing of Route 5.  We could then close the car wash and use the area between 
the two buildings as a staging area and to install Recovery Well RW-2 and SVE Zone C.  
The work area was to be secured with temporary fencing. 

On September 18, 2008, we also collected groundwater samples from monitoring wells 
MW-2A, MW-9, MW-10 and ECS-5.  Unfortunately the worst well, MW-12, had been 
damaged and could not be sampled.  The four samples were analyzed for volatile 
petroleum hydrocarbons with target volatile organic compounds (VOCs), total and 
dissolved lead, nitrate plus nitrite and total phosphorus.  The results for MW-2A, located 
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at 480 Pleasant Street, were still relatively high.  The concentrations of the C5-C8 
aliphatics and benzene in MW-2A were above the GW-2 cleanup standards but below 
the GW-3 cleanup standards.  The concentrations of xylenes in MW-10 were above the 
applicable GW-3 cleanup standard.  The bacteria counts in MW-2A were above our 
normal range which indicated that enhanced bioremediation was occurring.   

On November 3, 4, 5, 6, 7, 11 and 12, 2008, we installed the remainder of the treatment 
systems under Route 5 and at 480 and 492 Pleasant Street.  A trench was dug across 
Route 5 and the required piping was installed.  We installed Recovery Well RW-2 and 
two trenches for SVE Zone C at 480 and 492 Pleasant Street.  The treatment systems 
were installed in accordance with the applicable requirements of 310 CMR 40.0870 and 
the Phase IV performance standards described in 310 CMR 40.0872. 

On November 5, 2008, we collected three composite soil samples from the excavation 
for Recovery Well RW-2 and had them analyzed for VPHs with target VOCs.  Gasoline-
related contaminants were detected in all three samples but all the results were below 
the S-1/GW-3 and S-2/GW-3 cleanup standards.  No MTBE was detected which 
indicated that the gasoline was formulated prior to 1978 or the MTBE had been washed 
away. 

On January 14, 2009, the groundwater treatment system was started with RW-1 
pumping at 1.2 gpm.  On January 15, the system was checked and was found to still be 
running.  On January 19, we inspected the system and attempted to diagnose the 
problem with RW-2.  A total of 5,462 gallons of water had been pumped from RW-1 
since January 15.  Everything indicated that there was a crack or leak in the piping from 
RW-2.  It was agreed to keep the control valve open to minimize the possible leak.  The 
groundwater system was left running with RW-1 pumping at 1.0 gpm and RW-2 
pumping at 1.2 gpm.   

On February 13, 2009, we conducted the quarterly groundwater sampling at the site by 
collecting samples from monitoring wells WS-1, MW-9, MW-10 and the influent from 
RW-2 for VPH analysis.  Unfortunately, monitoring wells MW-2A, MW-8, and MW-12 
had been damaged and ESC-5 was covered with ice and snow.  The pump in Recovery 
Well RW-1 could not be restarted so it could not be sampled.  The four samples were 
analyzed for VPHs with target VOCs and measured for heterotrophic bacteria counts.  
The sample from RW-2 was also analyzed for dissolved and total lead; nitrate plus 
nitrite; and total phosphorus.  The sample from RW-2 was also analyzed for surfactants 
to determine the source of the soap causing the foaming problem.  The concentrations 
of the C5-C8 aliphatics and the C9-C10 aromatics in WS-1 were above the applicable 
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GW-2 cleanup standards.  Xylenes were detected in wells MW-9 and MW-10 above the 
applicable GW-3 cleanup standard.  The results showed that the plume was still 
centered under Pleasant Street.  The groundwater results were indicators of the soil 
contamination.  The results for recovery well RW-2 were relatively low.  The bacteria 
counts were highest on the eastern side of Pleasant Street.  Although the counts are not 
specific for petroleum metabolizing bacteria, they may be a direct indicator of petroleum 
contamination.  A significant concentration of surfactants was detected in RW-2 which 
indicated that the groundwater in the area of RW-2 contained soap. 

On February 26, 2009, we sent a letter to Mr. Scherer at the DEP notifying him of the 
anti-foaming system we had designed and intended on installing as a minor modification 
of our Phase IV Plan.  The letter included information on all the remedial additives we 
intended to inject. 

On February 28, 2009, we collected a groundwater sample from monitoring well WS-1, 
located closest to the car wash.  The samples were analyzed for nitrate plus nitrite, and 
surfactants and measured for heterotrophic bacteria counts.  The level of surfactants in 
WS-1 was much higher than the level measured in RW-2 on February 13, 2009, 
indicating higher levels of surfactants in the groundwater closer to the car wash. 

On February 28, 2009, we also installed a system to continuously inject an anti-foaming 
agent into the influent from Recovery Well RW-2. 

The QAPP has been prepared for the sampling and analysis of soil, groundwater and 
air to be collected from the site and the treatment systems.  Please be advised that the 
DEP has implemented a very comprehensive program data enhancement program.  
The program was implemented to improve the quality and consistency of analytical data 
used by LSPs to conduct response actions and render opinions at sites under the 
Massachusetts Contingency Plan (“the MCP”).  The DEP program is very similar to the 
EPA quality assurance program.  In 1999, the DEP required methanol preservation for 
all soil samples to be analyzed for volatile organic compounds in response to guidelines 
established by the EPA.  In 2000, the DEP began training LSPs to utilize Conceptual 
Site Models for all sites and formed a Data Enhancement Workgroup.  In January 2001, 
draft MCP Analytical Methods were published by the DEP.  On August 1, 2003, the 
Compendium of Analytical Methods (CAM) was published by the DEP.  It prescribed 
analysis methods and reporting requirements; required the top 10 Tentatively Identified 
Compounds (TICs) to be identified for drinking water samples; implemented quality 
control methods for laboratories and sampling; improved the chain-of-custody protocol; 
and mandated the content of analysis reports.  If the prescribed conditions were met, 
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the data achieved “Presumptive Certainty”, which was one of the options for LSPs to 
satisfy the data quality requirements of the MCP.  LSPs were required to conduct all 
sampling and laboratories were required to conduct all analysis in accordance with 
CAM.  LSPs began to closely review analysis reports and document any modifications 
of the CAM methods.  Field and trip blanks were required for drinking water samples 
along with duplicates. 

Unfortunately, Massachusetts only certifies laboratories for the analysis of drinking 
water samples.  There is no certification program for the analysis of hazardous waste 
samples.  In 2004 and 2005, the DEP allowed laboratories to participate in a Double-
Blind Evaluation. 

On May 28, 2004, the DEP published a second final version of the Overview of the 
Analytical Data Enhancement Process for the MCP.  Section 40.0017 of the MCP had 
also been written to require that “any person undertaking response actions under the 
provisions of the MCP shall ensure that analytical and environmental monitoring data 
used in support of recommendations, conclusions, or Licensed Site Professional 
opinions with respect to assessment, removal or containment actions are scientifically 
valid and defensible, and of a level of precision and accuracy commensurate with its 
stated or intended use.”  LSPs were required to evaluate the quality of all data and 
determine if it accurately represented the conditions of a site.  Figure 1A-1, included in 
the Figures section of the QAPP, is a logic diagram of the Presumptive Certainty 
process taken from the 2004 document. 

On December 13, 2005, the DEP issued its report of the laboratory evaluation.  The 
document was entitled, “Report on Results of the 2004-2005 Double-Blind Laboratory 
Evaluation Program”.  Nineteen laboratories had participated.  Samples of known 
contents were sent to the laboratories for analysis for volatile organic compounds.  
Similar samples were also sent to the DEP’s own laboratory.  A majority of the samples 
were found to be within 20% of their known values.  Vinyl chloride was found to be a 
problem analyte yielding false positives and false negatives.  The evaluation determined 
that laboratories were accurately reporting their results. 

On September 19, 2007, the DEP published Policy #WSC-07-350 entitled “MCP 
Representativeness Evaluations and Data Usability Assessments (REDUA)”.  A copy of 
the REDUA policy is included in Appendix D.  It provided the latest guidance for 
evaluating data and determining if the data accurately represented the conditions at a 
site in order to determine if the site presented a risk of harm to health, safety, public 
welfare and the environment.  The four main elements for an LSP to consider were: 
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• Data and sample collection; 
• Sample preservation, handling and chain-of-custody; 
• Laboratory analysis; and 
• Data interpretation and evaluation. 

 

The topics addressed under the Representative Evaluation portion of the policy 
included: 

• Conceptual Site Model 
• Use of Field/Screening Data 
• Sampling Rationale 
• Number, Spatial Distribution and Handling of Samples 
• Temporal Distribution of Samples 
• Completeness 
• Inconsistency and Uncertainty 
• Information Considered Unrepresentative 

 

The topics addressed under the Data Usability Assessment portion of the policy 
included: 

• Analytical Data Usability Assessments 
o Evaluation for CAM Compliant Data 
o Evaluation for CAM Non-Compliant, Non-CAM and Pre-CAM Data 
o Data Evaluation Criteria 

• Field Data Usability Assessment 
• Rejection of Analytical Data as the Result of Gross Failure 

 

The document included a table for summarizing all the data. 

The topics addressed in the REDUA policy are very similar to the topics addressed in 
the EPA CLP Program under CERCLA and the Quality Assurance Guidance for 
Conducting Brownfields Site Assessments.  As a result, we shall continue to conduct 
our sampling, sample handling, analysis and data evaluation at the former Staab’s 
Service Station site in accordance with the REDUA policy, the MCP and any additional 
policies, guidelines and recommendations issued by the DEP.  Our actions are 
expected to also comply with the EPA requirements. 

 

 

1.3 Project Scope of Services 



 

 Page 11 PENNEY ENGINEERING, INC 

Presented below is the Scope of Services or Work Plan that Penney Engineering shall 
follow to remediate the gasoline beneath Route 5.  The majority of the work shall be 
performed by Penney Engineering.  The work not performed by Penney Engineering 
shall be performed by the Project subcontractors under the direction of Penney 
Engineering.  The Project subcontractors, which include the excavation contractor, the 
drilling contractor, the air monitoring firm and the above-referenced analytical 
laboratory, are shown on the Project Team Chart included in the Figures section. 

1. Review all available documents for 480 Pleasant Street and plans of Pleasant 
Street provided by MHD and the City. 

2. Meet with the City, MHD and owners, and then inspect the treatment equipment.  
Conduct one round of groundwater sampling and gauging of specific wells to 
determine the current nature and extent of the contamination with standard ten-
day rush analysis.  We shall also conduct a limited survey and take 
measurements to show all the important features including curb cuts on our 
plans.  We shall also inspect the materials stored on-site and attempt to 
purchase them from Mr. Kalish.  We shall evaluate the results and revise our 
plan to show the current extent of the contamination. 

3. Revise our construction plans to show the best locations for the second 
Recovery Well and the third SVE zone at 480 Pleasant Street. 

4. Prepare for and attend a combined meeting with all the concerned parties to 
discuss our findings, the revised construction plans and the required installation 
procedures, and schedule the construction with the affected property owners and 
tenants.  We shall attend one Community Information Meeting as scheduled by 
the City. 

5. Prepare a QAPP and a Health and Safety Plan for approval by the EPA. 

6. Prepare the eleventh Phase IV Status and Remedial Monitoring Report to 
document the sampling and revisions for submission to the DEP.   

7. Prepare a plan and details in accordance with MHD specifications for the 
crossing of Pleasant Street so that the City can accept bids from qualified 
contractors. 

8. Discuss or meet with the City, MHD, DEP and/or the EPA as required. 
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9. Prepare and submit to the DEP a Tier II Classification Extension Request by the 
deadline. 

10. Install the second Recovery Well (RW-2) and the third SVE zone on the eastern 
side of Pleasant Street as specified by the construction plan with no dewatering 
being required. 

11. Supply the materials and install the required piping and conduit across Pleasant 
Street.  Make the required connections on both sides of Pleasant Street.  
Conduct a soil test pit within Pleasant Street during pipe installation phase to 
more accurately determine the current nature and extent of contamination. 

12. Wire and install the pump in Recovery Well RW-2.  Test all components, make 
initial measurements, collect groundwater samples to establish antecedent 
values and start up the treatment system. 

13. Operate the treatment systems for up to 11 months.  The systems shall be 
inspected everyday for the first three days, then weekly or as needed.  We shall 
pay for the required electricity and Mr. Kalish for the rental of the treatment 
equipment.  We shall supply the required remedial additives. 

14. Monitor the remedial additives on a monthly basis, as required.  Up to 10 water 
samples that shall be collected and analyzed or measured for nitrates/nitrites, 
bacteria counts, dissolved oxygen, oxidation/reduction potential, pH and total 
phosphates.  The samples shall be collected during an inspection of the system 
and/or regeneration of the carbon. 

15. Conduct up to three rounds of quarterly monitoring, as required.  Up to six water 
samples shall be collected and analyzed for VPHs and dissolved lead. 

16. Steam regenerate the vapor phase carbon up to 17 times.  The condensate shall 
be treated by passing through the biodiffuser.  The recovered gasoline shall be 
recycled off-site as an expense.   

18. Prepare a Phase IV or Phase V report every six months as required.  Up to five 
copies of each report shall be prepared for the interested parties.  Up to three 
reports shall be prepared.  

19. Penney Engineering shall be available to answer questions posed by local 
residents.  As the remedial response approaches resolution of the release 
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Penney Engineering shall attend a public meeting to present the specifics and 
findings of our assessment and remediation activities.   

2.0 PROJECT MANAGEMENT 

2.1 Project Organization and Responsibility 

The objective of the Project is to remediate the gasoline at the site.  The Scope of 
Service tasks shall be performed by Penney Engineering personnel or by sub-
contractors under the direction and supervision of Penney Engineering.  The contract to 
perform the Scope of Services is between Penney Engineering and the City of 
Northampton.  The overall Project Manager and our primary contact person for the City 
of Northampton is Ms. Teri Anderson, the Northampton Economic Development 
Coordinator.  The Project is funded through the EPA’s Brownfield Program which makes 
funds available to qualified private parties, municipalities and governmental agencies to 
assess and cleanup properties contaminated by releases of oil and hazardous 
materials.  The principal EPA Project Manager for the Pleasant Street Cleanup is Mr. 
James Byrne.  Route 5 is owned by the Commonwealth of Massachusetts and 
controlled by the MHD.  The MHD contact person for the Project is Mr. Richard Masse, 
the District Project Development Engineer.  The DEP was first notified of the gasoline 
contamination in 1988, at which point the DEP assigned RTN: 1-0705.  The LSP-of-
Record for the site is Mr. Ralph Penney.  The LSP-of-Record is ultimately responsible 
for all aspects of the Project including making sure that all assessment tasks, remedial 
activities and submissions are performed and presented pursuant to the applicable 
environmental laws (MGL c. 21E) and the Massachusetts Contingency Plan (MCP) 
under the authority of the DEP.  The principal DEP Project Manager for the Pleasant 
Street Cleanup is Mr. Michael Scherer.  The Project subcontractors include the 
excavation contractor, the drilling contractor, the air monitoring firm and the analytical 
laboratory. 

The Project Team Chart included in the Figures section identifies the overall chain of 
command, the name and affiliation of all key personnel and the company name and 
contact person for the Project sub-contractors. 

Mr. Penney has had preliminary discussions with all of the individuals listed on the 
Project Team Chart such that lines of communication are already open and all involved 
parties understand the Project, their specific role and responsibilities and the current 
Project Schedule.  
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2.2 Problem Definition 

The problem or objective of the Project is to remediate the gasoline contamination at the 
site with analytical confirmation that identifies the successful resolution of the gasoline 
release such that a permanent solution has been achieved that eliminates all significant 
risks to health, safety, welfare and the environment.   

2.3 Project Timeline 

The Final Work Schedule included in the Figures section lists the scope of services 
referenced in Section 1.3.  The Schedule indicates the proposed start date and 
completion date for each listed task and the expected date for the required submittals 
and Project meetings.  We have completed Tasks 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 15, 
and 16 listed on the Schedule.  We have submitted an Alternatives Report, a Health and 
Safety Plan and a draft QAPP to the EPA as Task 5.  In January we began to operate 
the groundwater treatment system as Task 13.  The startup was delayed approximately 
two months while we awaited a final electrical inspection, as required by the City.  We 
have also monitored for remedial additives in March and April 2009.  On February 13, 
2009, we conducted the quarterly monitoring as Task 14.  We shall operate the 
treatment systems until the end of November 2009. 

We shall endeavor to finish the remaining tasks by the proposed completion date.  In 
order to expedite the Project we shall email documents for review whenever possible 
and we shall work closely with the MHD to prepare and complete the plans for installing 
the pipes beneath Pleasant Street.  In order to reduce the annual compliance fee, we 
applied to the DEP for Remedy Operation Status (ROS) on April 2, 2009, prior to the 
October 23 annual deadline.  

3.0 MEASUREMENT AND DATA ACQUISITION 

A copy of our Standard Operating Procedures for Sampling and Field Assessment 
(SOP) is included in Appendix A.  The SOP specifies procedures for collecting 
groundwater samples from monitoring wells, sample handling and chain-of-custody 
protocols.  The SOP has been revised and updated for this Project by including text 
from the EPA’s April 2000 document entitled, “Groundwater Sampling Guidelines”.  The 
SOPs for collecting, transferring, storing and analyzing samples are pursuant to the 
requirements of the DEP and the EPA.  Included with the SOP are field forms used by 
Penney Engineering to record the monitoring and measurement data.  Unless 
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specifically requested otherwise, the field information and data shall continue to be 
recorded on Penney Engineering forms.   

Groundwater Analytical’s Quality Assurance Plan (GAQAP) is included in Appendix B.   
The GAQAP details all laboratory QA/QC procedures and requirements.   

Appendix C includes copies of Form F-1, Form F-2, Form G, Form H, Form I, Form J, 
Form L and Form M adopted from the EPA’s Appendix A Model Quality Assurance 
Project Plan.  These forms, when applicable and not substituted by the previously used 
Penny Engineering forms, shall be used to record analytical and equipment 
maintenance information including: dates, methods and matrix and field and laboratory 
equipment records including: maintenance, calibration and corrective actions and data 
evaluation records including the precision and accuracy of the analytical results.   

3.1 Sampling Design 

The progress of the remedial response measures shall be monitored by monthly and 
quarterly groundwater sampling.  The monthly sampling shall be conducted to monitor 
for the continuous addition of remedial additives.  The remedial additives shall primarily 
include petroleum metabolizing bacteria and microbe nutrients.  Specific wells, the 
influent from RW-1, the influent from RW-2 and the effluent shall be sampled.  The 
samples shall be analyzed for: nitrate/nitrite, bacteria counts, dissolved oxygen, pH, and 
temperature.  Specific samples may also be measured for oxidation/reduction potential 
and phosphates.   

The quarterly sampling shall be conducted to monitor the effectiveness of the treatment 
systems.  We shall collect groundwater samples from the influent from RW-1, the 
influent from RW-2 and up to six monitoring wells for laboratory analysis of VPHs and 
dissolved lead.  VPH and dissolved lead is the appropriate analyses when the released 
contaminant is gasoline.  VPH and lead have previously been determined to be the 
contaminants of concern for the site.  Dissolved oxygen, temperature, and pH shall be 
measured before collecting the samples.  Nitrate/nitrite, phosphates, VPH, and 
dissolved lead shall be determined by Groundwater Analytical using CAM methods. 

3.2 Method and SOP Reference Table 
 

A copy of Form F-1, the Method and SOP Reference Table, is included in Appendix C.  
As per the EPA’s Model Quality Assurance Project Plan, this Form may be used to 
create a SOP Reference Table that, as indicated on the top of the Form, can be used to 
complete below referenced Forms F-2 through J and Form L. 
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3.3 Sampling and Analytical Methods Requirements 
 

A copy of Form F-2, the Sampling and Analytical Methods Requirements Table, is 
included in Appendix C.  As per the EPA’s Model Quality Assurance Project Plan, this 
Form can be used to record and describe the details of the data collection (i.e. 
sampling) and analytical method for each sampling and analysis event.   

 
3.4 Preventive Maintenance – Field Equipment 
 

A copy of Form G, the Preventive Maintenance Record for Field Equipment, is included 
in Appendix C.  As per the EPA’s Model Quality Assurance Project Plan, this Form can 
be used to record all periodic preventive maintenance and corrective actions occurring 
on all of the measurement and test equipment used by the field personnel.  The periodic 
preventive maintenance and corrective actions on the equipment shall ensure reliable 
performance and accuracy of the results. 

 
3.5 Calibration and Corrective Action – Field Equipment 
 

A copy of Form H, the Calibration and Corrective Action Record for Field Equipment, is 
included in Appendix C.  This Form, which is similar to above Form G, can be used to 
record the calibration of all field instruments.  As with Form G, accurate calibration of 
the field instruments ensures reliable, consistent performance and accuracy of the data. 

 
3.6 Preventive Maintenance – Laboratory Equipment  
 

A copy of Form I, the Preventive Maintenance Record for Laboratory Equipment, is 
included in Appendix C.  The Groundwater Analytical Quality Assurance Plan is 
included in Appendix B.  In addition to their standard preventive maintenance records, 
Groundwater Analytical may also elect to record all preventive maintenance activity on 
Form I.  As with the field instrumentation, preventive maintenance and corrective 
actions on the laboratory equipment shall ensure reliable performance and accuracy of 
the results. 

3.7 Calibration and Corrective Action – Laboratory Equipment 

A copy of Form J, the Calibration and Corrective Action Record for Laboratory 
Equipment, is included in Appendix C.  This Form, which is similar to above Form I, can 
be used to record all calibration activity and necessary corrective action performed 
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before each daily use of all analytical instruments.  Accurate calibration of the analytical 
instruments ensures reliable, consistent performance and accuracy of the data. 

3.8 Sample Handling and Custody Requirements 

As referenced in Section 1.1, Penney Engineering has over 20 years of experience 
performing all manner of environmental assessments and successful cleanups of a wide 
variety of commercial and industrial properties.  Our experienced engineers and 
scientists have worked on federal and state super fund sites and DEP designated 
disposal sites.  Our SOP presents detailed procedures for field tasks, included but not 
limited to sample handling and chain-of-custody protocols.  Included with the SOP are 
field forms used by Penney Engineering to record the monitoring and measurement 
data.  The SOPs for collecting, transferring, storing, and analyzing samples are 
pursuant to the requirements of the DEP and the EPA. 

3.9 Analytical Precision and Accuracy 

A copy of Form L, the Analytical Precision and Accuracy Form, is included in Appendix 
C.  This Form shall be used by Groundwater Analytical to record analytical information 
including: the analytical method, the detection limit, extraction method, performance 
standards, and the percent recovery.   

Evaluation of the precision and accuracy of the field and analytical data shall be 
performed pursuant to the overview and recommendations presented in the DEP’s 
December 21, 2001 document entitled: “Quality Assurance and Quality Control 
Guidelines for Sampling, data Evaluation and reporting Activities”. 

Precision is defined as a measure of mutual agreement among individual 
measurements of the same property (i.e. reported concentrations of lead).  Precision of 
the field and analytical data shall be evaluated qualitatively and/or quantitatively.  The 
employed qualitative assessment of precision shall consider the range of concentrations 
encountered for a complete data set for a location or an area.  When undertaken, the 
employed quantitative assessment of precision shall be evaluated and expressed as the 
Relative Percent Difference (RPD) between duplicate samples. 

Accuracy is the measure of bias that exists in a system, it is defined as the degree of 
agreement of a measurement or reported value with an accepted reference or a true 
value.  The difference between the measurement or reported value and the true value is 
expressed as a percentage or ratio.  The overall measurement of accuracy, as 
determined by the laboratory, shall be performed by using matrix spikes. 
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3.10 Field Quality Control Requirements/ Laboratory Quality Control Requirements 

The field quality control procedures are presented in the SOP.  The field tasks 
performed throughout the course of this Project shall be performed in a manner 
pursuant to accepted industry wide standards and the QA/QC requirements of the DEP. 

Groundwater Analytical, founded in 1987, is an independent, full service environmental 
testing laboratory.  The laboratory offers a comprehensive range of US EPA organic 
and inorganic test methodologies for compliance with the requirements of the Clean 
Water Act, the Resource Conservation and Recovery Act, the Safe Drinking Water Act 
and the various state environmental programs.  Groundwater Analytical conducts an 
active Quality Assurance program to ensure the production of high quality, valid data.  
Groundwater Analytical’s QA Program closely follows the guidance provided by the 
following: the Interim Guidelines and Specifications for Preparing Quality Assurance 
Project Plans, US EPA QAMS-005/80 (1980) and Test Methods for Evaluating Solid 
Waste, US EPA SW-846, Third Edition (1986).  Groundwater Analytical has been 
issued a Record of Proficiency by the DEP for analysis of both water and soil samples 
for both EPH and VPH methods. 

The laboratory quality control procedures prepared by and followed by Groundwater 
Analytical, Inc. are presented in the GAQAP.  The laboratory analyses and laboratory 
QA/QC procedures performed by Groundwater Analytical throughout the course of this 
Project shall be performed by the lab and evaluated by Penney Engineering in a 
manner pursuant to accepted industry wide standards and the QA/QC and Presumptive 
Certainty requirements of the DEP and the EPA. 

3.11 Data Management and Documentation 

The logs and the sample chain-of-custody forms included in Appendix A and Appendix 
C shall be used to document and record all collected and measured field data.  In 
addition to the referenced field forms, all field personnel shall take appropriate detailed 
notes of all observations, measurements, issues and occurrences for each day spent 
collecting data and observing site and equipment conditions. 

The logs and field notes shall be stored and maintained in chronological order in a 
Project folder labeled “Field Reports” which shall be stored in the Project File.  All 
laboratory reports shall be stored and maintained in chronological order in a Project 
folder labeled “Laboratory Reports” which shall be stored in the Project File.   
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Each laboratory report prepared by Groundwater Analytical shall include a laboratory 
narrative, the analytical results, the lab standards, the name of the analyst, the QA/QC 
results including percent recoveries, the appropriate matrix spikes and the completed 
and executed chain-of-custody.  The referenced narrative shall discuss and present any 
issues related to analytical errors, handling errors, cross contamination issues, 
presumptive certainty issues and  non-conformance issues.  A sample laboratory report 
for our February 13, 2009 quarterly sampling is included in Appendix C. 

4.0 ASSESSMENT/OVERSIGHT 

4.1 Assessment and Response Actions 

As presented in the Form O text, the QAPP needs to address procedures for identifying 
and correcting any problems encountered during specific project operations. 

All field personnel shall understand the importance of measuring and recording reliable 
and accurate data.  The identification of and subsequent response to field problems 
such as: data inconsistencies, equipment malfunctions and the effect of extenuating 
circumstances (i.e. cold temperatures or high humidity) is of paramount importance to 
an experienced environmental engineer or scientist when the objective is the acquisition 
of precise, accurate and valid data that is representative of actual conditions.   

A field comparison of the just measured or monitored data to the previous field data and 
assessment procedures can identify or give evidence of a possible data inconsistency 
or equipment malfunction.  By example, if the measured pH of a groundwater sample 
collected from monitoring well MW-99 is 5.2 units when the previous eight pH results 
were all between 7.2 and 8.1 units, it is possible that the pH meter is not operating 
accurately.  Therefore, in response, the meter should be calibrated and checked out, 
after which the pH of the groundwater from well MW-99 should be tested a minimum of 
two more times.  The second round of tests shall identify either a relatively significant 
change in the groundwater pH or a meter that had not been operating correctly.  
Regardless of the outcome, the entire scenario shall be documented in detail in the field 
notes and on the appropriate field form. 

4.2 Project Reports 

On June 14, 1988, the DEP was notified of a release of gasoline to the soil and 
groundwater at the site.  In response to the notification, the DEP designated the site as 
a Disposal Site (310 CMR 40.0006), assigned RTN: 1-0705, and prepared an NOR 
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which was forwarded to the site owners designated as the Responsible Party (RP).  The 
objective of the Project is the assessment and remediation of the gasoline release 
pursuant to the applicable requirements of the MCP.  Consequently; all Project Reports, 
which shall be addressed to and submitted to the DEP, shall be prepared pursuant to 
the applicable requirements of the MCP.  The Project Reports shall also be copied to 
the City of Northampton (attention: Ms. Teri Anderson), the MHD (attention: Mr. Richard 
Masse) and the EPA (attention: Mr. James Byrne). 

The Project Reports are referenced above in Section 1.3 and shall include but not be 
limited to the following: 

• a Phase IV Comprehensive Remedial Action Report as per 310 CMR 40.0871; 

• a Phase IV As Built Construction Report as per 310 CMR 40.0875;  

• a Tier II Classification Extension Request as per 310 CMR 40.0560(7);   

• a Phase IV Final Inspection Report as per 310 CMR 40.0878;  

• a Phase IV Completion Statement as per 310 CMR 40.0879;  

• a Phase V Status and Remedial Monitoring Report, as per 310 CMR 40.0892, that 
shall be prepared and submitted every six months after submission of the Phase IV 
Completion Statement; and 

• a Remedy Operations Status (ROS) Report, as per 310 CMR 40.0893, that shall be 
prepared and submitted every six months after submission of the Phase IV 
Completion Statement. 

5.0 ASSESSMENT/OVERSIGHT 

5.1 Verification of Sampling Procedures 

All field personnel have reviewed, understand and have experience with the sampling 
procedures presented in the SOP.  Verification that the employed sampling procedures 
conformed to the approved and required procedures in the SOP is documented in the 
recorded field notes and on the appropriate field forms. 

5.2 Data Verification and Validation 

Upon receipt of all laboratory reports a senior engineer or scientist shall review the 
laboratory narrative, the analytical results, the detection limits, the QA/QC data, and the 
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presumptive certainty and non-conformance issues.  The objective of the review is to 
determine whether or not the analytical methods, analytical results and all related 
information and data conform to the requirements of the GAQAP and the predefined 
needs of a Brownfields Site Assessment.  

5.3 Data Usability 

Data Usability is defined as the process of ensuring or determining whether the quality 
of the data produced meets the intended use of the data. 

The objective of the Project is the assessment and remediation of the on-site gasoline 
release pursuant to the applicable requirements of the DEP and the EPA.  Therefore, 
the intended use of the field and laboratory analytical data is to monitor the efficiency of 
the treatment systems, determine the quality of the soil and groundwater beneath the 
site and prepare and submit Reports (see Section 4.2) to the DEP that are pursuant to 
all applicable requirements of the MCP and related Documents including the January 
2003 Analytical Data Enhancement Program and the Compendium of Analytical 
Methods (CAM). 

Relative to the above, as per 310 CMR 40.0017(1), any person undertaking response 
actions under the provisions of the MCP shall ensure that all analytical and 
environmental monitoring data used in support of the recommendations, conclusions or 
LSP opinions with respect to assessment, removal or containment actions is 
scientifically valid and defensible and of a level of precision and accuracy 
commensurate with its stated or intended use. 

The above shall be adhered to since as stated in 310 CMR 40.0017(2) the procedures 
and methodologies employed during performance of the Project Scope of Services 
tasks (see Section 1.3) shall consist of methods published by the DEP, EPA, and the 
American Society for Testing and Materials (ASTM). 
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The responsibility of material control rests within each analytical 
department.  A storage area has been set aside for the storage of 
large quantities of chemicals.  When a chemical is needed for use 
in laboratory, a container is removed from the storage area.  
Once opened, the chemical is stored in the laboratory area of use.  
Open containers are never returned to the storage area. 

6.2.2. Glassware Cleaning. 

Glassware cleaning is the responsibility of the analytical 
department.  The procedure is documented and further detailed in 
SOP AGP0510.  Methods of cleaning glassware are selected 
according to the substances that are to be removed and the 
requirements of the analytical procedure.  Most often, an 
industrial strength detergent is used. 

7. Sample Management. 

7.1. Sample Receiving and Handling Procedures. 

7.1.1. Chain of Custody. 

All samples received by the laboratory require an appropriate 
Chain of Custody (COC) record.  The COC documents the dates 
and times of the transfer of a samples, or group of samples, to the 
Sample Custodian, or other authorized individuals involved.  
Complete and proper documentation of this chain of custody or 
possession is required if the laboratory results for a sample are 
admitted as evidence in any subsequent legal proceeding. 

7.1.2. Responsibilities. 

The Sample Custodian is responsible for properly, efficiently and 
accurately receiving all samples as they are delivered to the 
laboratory as well as properly storing all samples to ensure 
preservation and to minimize potential contamination. 

Individuals accepting sample containers via mail, or private 
courier service, are responsible for properly storing the sample 
containers prior to receipt into the laboratory by the Sample 
Custodian. 
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Delivery personnel and customers, excluding the laboratory 
courier, submitting samples to the laboratory are responsible for 
the preservation, condition and integrity of samples prior to their 
receipt by the laboratory.  Chemists and Technicians are 
responsible for properly caring for all samples they handle once 
received by the laboratory.  They are responsible for returning 
the sample to its assigned storage location upon completion of 
their task and for upholding the samples internal “Chain-of-
Custody” while in their possession. 

7.1.3. Procedure. 

Upon receipt of a project, the Sample Custodian examines the 
samples for breakage or damage, and then checks the 
accompanying documents for conformance with sampling 
protocols.  The projects are evaluated using a Sample Receiving 
Checklist.  In the event discrepancies are discovered, a Sample 
Management Non-Conformance Report is completed and 
forwarded to the project manager. 

Discrepancies will be resolved according to SOP EPA0420 
available to the Sample Custodian. 

The sample receiving and sample storage procedures are 
documented in SOP EPA0410. 

7.1.4. Sample Integrity. 

Because sample integrity can be compromised by improper 
storage, samples are segregated according to analysis and stored 
in designated refrigerators to prevent deterioration.  Design 
features of the laboratory that are intended to control cross-
contamination include the physical separation of extractable and 
volatile organics operations, the operation of hoods and air 
handling equipment in order to vent vapors out of solvent and 
sample handling areas in addition to the segregated sample 
storage areas. 

7.1.5. Subcontracting. 

Clients are advised in writing if any analyses will be 
subcontracted to another laboratory.  Any subcontracted work is 
placed with another NELAC accredited laboratory for the tests to 
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be performed.  The following records of all subcontracted 
analyses are maintained: a copy of the subcontracted laboratory’s 
scope of accreditation; a copy of the report from the 
subcontracted laboratory; and the notice to the client. 

7.2. Sampling Procedures. 

7.2.1. Responsibilities. 

Groundwater Analytical offers limited sampling services to its 
clients.  The responsibility of proper, regulated, and documented 
sampling procedures performed by the Client are that of the 
Client submitting the sample(s) to the laboratory. 

Groundwater Analytical will assist in answering any questions or 
recommend sources of sampling procedures but in no way is 
responsible for the results of a sampling task that is performed by 
the Client. 

7.2.2. Specific Sampling and Preservation Recommendations. 

See Appendix C for recommendations regarding sampling 
procedures, volumes, preservation, sampling containers, holding 
times, etc. 

7.3. Sample Disposal. 

After the analyses have been performed on a sample, it is returned to its 
designated storage area.  Occasionally, a sample must be reanalyzed.  If 
so, proper storage has been maintained.  It remains in the refrigerator for 
at least 30 days.  After 30 days, the sample is placed in a holding bin 
located in the storage room while it awaits disposal.  The samples are 
crushed and placed in drums, which are then removed from the laboratory 
as hazardous waste. 

8. Calibration Procedures and Frequency. 

8.1. Instruments. 

Standard Operating Procedures (SOPs) for calibration procedures have 
been developed for each analytical method.  The number and 
concentration of calibration standards required is specific to the method 
and is given in the analytical SOP.  A minimum of three standards is 
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necessary to demonstrate linearity.  The key characteristics evaluated for 
acceptance of the curve are as follows: 

ν the degree of variation of the response factor with 
concentration (i.e., curvature); 

ν the working range of the curve; 

ν the consistency of the response factor with past experience; 

ν the sensitivity of the response as it relates to detection limit and 
system performance; and 

ν the blank bias. 

Sample preparation methods are verified using Preparation Blanks and 
Laboratory Control Samples.  Acceptance criteria for the analysis of these 
samples are discussed in the individual SOP.  A summary of the 
procedures employed follows (see individual Analytical SOP for specific 
details). 

8.1.1. Gas Chromatograph/Mass Spectrometers. 

Instruments are tuned on a regular basis, prior to evaluating any 
calibration standards, method blanks or environmental samples.  
This procedure, established for volatile and semi-volatile 
analyses, is specifically designed for GC/MS instrumentation.  
Tuning must be done every 8 or 12 hours depending on the 
method.  Prior to the analysis of samples, an aliquot of solution 
containing the required tuning compound is analyzed [4-
bromofluorobenzene (BFB) is used for volatile organics while 
decafluorotriphenylphosphine (DFTPP) is used for semi-volatile 
organics].  The observed fragmentation pattern is compared to 
the performance criteria defined in the analytical method 
employed.  If the criteria are not met, the mass spectrometer is 
retuned and/or corrective action taken. 

Once tuning criteria are met, multi-analyte initial or continuing 
calibration standards are analyzed.  A multi-point calibration 
curve is generated for the initial calibration, the number of points 
depending on the method.  The continuing calibration standard is 
usually the midpoint of the initial calibration curve.  Performance 
criteria, as defined in the analytical method, must be met prior to 
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the analysis of samples.  The relative standard deviation (RSD) 
and the average response factor (RF) are calculated to determine 
if the performance criteria have been met.  The analytical system 
must be shown to be free of contamination.  Preparation or 
method blanks must be analyzed prior to the analysis of samples. 

8.1.2. Gas Chromatographs. 

Gas Chromatographs are used for a variety of analyses including 
volatile and semivolatile organics.  A multi-point calibration 
curve is generated for the instrument on a periodic basis, the 
number of points depending on the method.  The initial curve is 
used to determine the instrument’s linear range, average response 
factors, average retention time windows and average peak 
heights for all target compounds being analyzed.  Calibration 
ranges are determined by the method and correspond to values 
expected in environmental samples.  The relative standard 
deviation, average response factor, and regression correlation 
coefficient are calculated to determine if the performance criteria 
meet the requirements set forth in the analytical method before 
analysis can continue.  A continuing calibration standard, which 
is usually the midpoint of the initial calibration curve, must be 
analyzed at a minimum of once every ten environmental 
samples.  A continuing calibration blank (sometimes called a 
“baseline” or instrument blank) is also analyzed once every ten 
environmental samples.  Performance criteria, as defined in the 
analytical method, must be met prior to the analysis of samples. 

Pesticide and PCB analyses are also performed by GC.  A prime, 
solvent aliquot, and sometimes a resolution check and 
performance evaluation mixture are analyzed before the 
calibration curve is analyzed.  Performance criteria, including 
provisions for DDT and endrin breakdown, are defined in the 
analytical method and must be met prior to the analysis of 
samples.  Preparation blanks and laboratory control samples are 
usually analyzed before any environmental samples.  A 
continuing calibration standard must be analyzed at a minimum 
of once every ten environmental samples or every twelve hours 
for PCB/Pesticide analyses.  At the end of an analytical run, 
solvent aliquots and mid-level standards are analyzed to verify 
that the instrument is still in calibration. 

8.1.3. Fourier Transform Infrared Spectrometer. 
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technical data.  Therefore, any “conflict of interest” which could 
interfere with the Quality Assurance Program is avoided.  The 
QA Officer reviews quality control practices through internal 
audits, corrective action reviews and periodic data inspections. 

14.3. QC Measurements. 

On a regular basis, analytical data is assessed for accuracy, precision, and 
completeness.  In addition to these practices, regular Performance Studies 
and Control Charts are generated for each analysis. 

14.3.1. Accuracy. 

To ensure quality data, Groundwater Analytical utilizes the 
accuracy control limits established in the analytical methods or 
by state or federal regulatory agencies for each analysis. 

Accuracy is defined as the degree of agreement of individual or 
average measurements with an accepted reference value or level.  
Accuracy indicates the reliability of a measurement or 
observation and is measured by the percent recovery of known 
concentrations. 

The results of spiked samples are assessed differently.  Statistical 
values are assessed for these sources over time to evaluate the 
aggregate analytical effect.  For the LCS, accuracy is calculated 
using the formula: 

% Recovery = observed value

expected value
  x 100 

For the Matrix Spike, accuracy is calculated using the formula: 

% Recovery = spiked sample result -  sample result
spike amount   x 100 

See Glossary of Terms, Section 18, for an explanation of the 
differences between a Laboratory Control Sample and a Matrix 
Spike Sample. 

14.3.2. Precision. 

Precision is defined as the agreement among individual 
measurements as the result of repeated application of a process.  
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Precision is measured using the Relative Percent Difference 
(RPD).  It is calculated for the analyses of LCS/LCSD pairs, 
MS/MSD pairs and unspiked duplicate Environmental Samples 
using the formula, 

RPD = ( )
value - value

value + value 2

2

1 2

1
 

where values 1 and 2 are expressed as percentages. 

14.3.3. Completeness. 

Completeness is a measure of the amount of valid data obtained 
from a measurement system compared to the amount that was 
expected to be obtained under correct normal conditions: 

Completeness = 100  x 
planned data total

obtained data valid  

14.3.4. Performance Studies. 

Laboratory chemists are required on a one-time basis to 
demonstrate their ability to generate acceptable accuracy and 
precision on that particular analysis as outlined in the methods 
QA/QC requirements.  This is also known as an Initial Capability 
Study (ICS) or Initial Demonstration of Capability (DOC).  The 
procedure for these studies is established in the EPA methods 
and further detailed in SOP EQA0320. 

On an annual basis, laboratory chemists may be required to 
demonstrate continued proficiency.  This process is known as 
Demonstration of Continued Proficiency (DOCP). 

The laboratory must also be able to provide data on a regular 
basis, which establishes that the laboratory can generate 
acceptable accuracy and precision on each analysis independent 
of the chemists. 

14.3.5. Control Charts. 

Control charts are generated to graphically represent both 
precision and accuracy of analytical data generated by the 
laboratory.  These are computer generated from a historical 
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database and can be compiled to represent any selected group of 
data points, if necessary.  All data generated from applicable 
quality control samples and environmental samples are included 
in these charted documents. 

An assessment of applicable laboratory quality control samples 
permits the laboratory to establish laboratory control limits for 
spiking compound and surrogate recoveries.  These are reported 
on a per analyte, per method, per matrix basis. 

QC samples used to generate laboratory control limits are matrix 
independent. 

In addition to generating laboratory control limits, matrix 
dependent laboratory control limits are also generated annually.  
This assessment allows the chemists and laboratory to more 
adequately interpret and justify environmental sample results. 

The laboratory control limits generated must conform to the 
control limits identified in established methods and by the state 
or federal regulatory agencies. 

Warning and control limits are established at the 95% and 99% 
confidence limits of  ±3 and ±2 standard deviation units, 
respectively, from the mean of the historical data. 

Surrogate and spiked compound recoveries are plotted for all 
applicable samples.  Plots are specific to analyte, method and 
matrix.  Data for laboratory control samples/duplicates, matrix 
spike samples/duplicates and sample/sample duplicate pairs are 
plotted to indicate the percent difference. 

Westinghouse rules are not being practiced at this time. 

14.4. Audits. 

14.4.1. Procedure. 

Performance audits and internal system evaluations are 
performed periodically to ensure that laboratory personnel are 
adhering to the procedures set forth in the Quality Assurance 
Plan.  These audits may entail observation of procedures as they 
are carried out or a review of records to demonstrate traceability 
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and compliance with all documented record keeping procedures.  
Reports of the findings of these audits are made to management. 

The laboratory encourages external audits by regulatory agents 
and clients.  After an external audit is performed, the laboratory 
will communicate with the external auditor, either in writing or 
in conversation, and take whatever corrective action is deemed 
necessary by the auditor and Groundwater Analytical QA 
department to meet necessary requirements. 

Subcontracted work is reviewed on a regular basis to verify that 
the laboratory chosen to analyze a project or analyses 
Groundwater is unable to perform meets all regulatory and 
method requirements of that analysis. 

14.4.2. Performance Audit. 

Performance audits are formal examinations of the laboratory’s 
ability to produce valid analytical results.  These audits assess 
the laboratory’s ability to correctly identify and quantitate 
compounds in randomly selected check samples containing 
known concentrations. 

Performance audits are coordinated by the QA Officer to ensure 
that valid analytical results are being generated and reported on a 
consistent basis as required.  When analyzed, blind reference 
samples will be audited directly following submission of data as 
an in-house quality review of the data generated.  A review of 
the following is included in the performance audit: 

14.4.2.1.Issues pertaining to the Analysis. 

1. SOP appropriateness and compliance. 

2. Current proficiency test results. 

3. Corrective responses associated with the previous 
performance audit. 

4. Quality control charts for the analysis. 

14.4.2.2.Elements associated with the randomly selected sample 
being audited: 
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1. Spiked compound recoveries for the laboratory 
control sample and 

2. duplicate, where applicable. 

3. Results of other quality control samples required 
by a particular method. 

4. Appropriateness of the corrective action initiated, 
where applicable. 

5. Data reduction and data validation practices, 
regarding samples and associated quality control 
samples. 

All of the above are reviewed for analytical compliance, though 
technical issues and deviations may also be addressed. 

All regulated analyses are audited on a regular basis.  Additional 
audits may be warranted if problems are suspected or when 
corrective actions do not resolve the problem. 

14.4.3. System Audit. 

System audits are formal examinations of the components of the 
measurement systems employed by the laboratory, e.g., facility, 
equipment, staff, laboratory standard operating procedures, etc. 

System audits are conducted by the QA Officer to ensure that 
these systems are acceptable and meet all necessary operating 
criteria.  System audits are broken into three main categories for 
physical inspection: 

1. Receiving and tracking. 

2. Analytical. 

3. Data handling. 

Individual checklists are utilized for each category and the total 
system of measurements is evaluated qualitatively. 

A list of practices inspected includes but is not limited to the 
following: 
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1. Sample receiving, logging and tracking 
procedures. 

2. Equipment appropriateness, calibration, 
maintenance and operation procedures. 

3. Method appropriateness and SOP compliance. 

4. Data handling procedures. 

5. Analytical holding time, preservation, storage and 
disposal procedures. 

6. Client data requirements and data validation 
procedures. 

7. Chemist training and performance qualifications. 

8. Laboratory safety procedures and precautions. 

9. Appropriateness of corrective responses, where 
applicable. 

Each of the above categories is reviewed to assess the total 
measurement systems practiced.  For each category, different 
samples and analyses may be inspected.  Over time, all analyses 
are reviewed by means of randomly selected samples. 

Additional audits may be warranted if problems are suspected or 
when corrective actions do not resolve the problem. 

14.4.4. Audit Reports. 

After an audit is performed, evaluation summaries are prepared, 
addressing deviations and observed strengths and weaknesses.  
The written evaluation is discussed with the departments 
involved.  When discrepancies are encountered, a corrective 
action is initiated to resolve the situation.  The response is 
documented in the audit file. 

An audit may reveal that modification of the operating procedure 
may be required to enable the laboratory to comply with the 
established method and state or federal regulations. 
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The evaluation summaries generated following each audit should 
indicate a pattern of increased quality assurance over time. 

14.5. Corrective Action and Problem Resolution. 

See Section 16. 

14.6. Report to Management. 

Senior chemists and the QA officer are required to formally report any 
laboratory operation changes, which are not covered in a corrective action 
record or audit report, to management.  In addition to the changes, any 
discussion, decisions or audit observations must be communicated to 
management. 

It is the responsibility of the QA officer and senior chemists to continually 
update the management staff on new advances, structural changes to 
departments, analytical modifications, new regulations or new practices, 
etc., of which management may not be aware. 

14.7. Management Review. 

At least once per year, laboratory management conducts a review of the 
quality system to ensure its continuing suitability and effectiveness and to 
introduce any necessary changes or improvements in the quality system 
and laboratory operations.  The review takes account of reports from 
managerial and supervisory personnel, the outcome of recent internal 
audits, assessments by external bodies, the results of proficiency tests, any 
changes in the volume and type of work undertaken, feedback from 
clients, corrective actions and other relevant factors. 

14.8. Document Control. 

Document control covers all documents generated, in use, or under review 
within the laboratory.  Log books, standard operating procedures, 
corrective action records, statistical assessments, research and 
development reports, and all analytical data are retained on the premises 
and only accessed by authorized personnel. 

Document control forms exist for those documents requiring such 
monitoring, e.g., SOPs, QC guidelines, etc. 
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Documents are periodically reviewed to evaluate their appropriateness and 
necessity regarding laboratory operations.  Reviews may lead to the 
revision, modification or elimination of a document. 

15. Quality Control. 

15.1. Description. 

Quality Control is the system of activities whose purpose is to control the 
quality of a product so that it meets established needs. 

15.2. Responsibilities. 

15.2.1. Chemist. 

The chemist is responsible for evaluating, documenting and 
reporting quality control data related to his/her task, including 
entry of control chart data to the designated database.  The 
chemist is responsible for communicating any discrepancies 
associated with the QC data generated to his/her Supervisor.  
Proper corrective actions must be initiated to resolve any 
discrepancies. 

15.2.2. Senior Chemist. 

The Senior Chemist is responsible for overseeing the corrective 
actions taken in response to any QC discrepancies observed 
within his/her department.  The Senior Chemist recommends 
corrective responses to the chemist.  Any anomalies regarding 
unacceptable QC data must be brought to the attention of the 
Laboratory Supervisor. 

15.2.3. Laboratory Manager. 

The Laboratory Manager is responsible for reviewing qualified 
QC data prior to its release.  The manager initiates new 
approaches to QC procedures and serves as a liaison between the 
QA Department and the laboratory chemists. 

15.2.4. QA Officer. 

The QA Officer is responsible for auditing QC data on a routine 
basis to evaluate the laboratory’s ability to consistently meet QC 
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requirements as outlined in the laboratory SOPs.  The QA 
Officer is also responsible for generating, evaluating and 
updating QC charts.  The QA Officer will update required 
laboratory control limits annually, based on the QC charts 
generated.  When applicable, the QA Officer must initiate and 
recommend corrective action as well as review all QC corrective 
actions. 

15.3. Quality Control Samples. 

This section outlines the type of Quality Control Samples analyzed by the 
laboratory.  These samples are analyzed only after the appropriate 
calibration procedures have been performed for the analysis (see Section 
8).  QC samples are utilized by the laboratory to assess precision, 
accuracy, bias, and completeness of the analytical procedures performed. 

15.3.1. Calibration Standard. 

The Calibration Standard is an aliquot of reagent solvent 
containing all analytes of interest at a concentration determined 
in the method.  Calibration Standards are required as part of the 
calibration procedure within each method for each analysis.  An 
instrument or analytical procedure must have acceptable 
calibration curves to analyze environmental samples. 

15.3.2. Preparation Blank. 

The Preparation Blank is an aliquot of reagent water, extraction 
solvent or purified soil, as used in the analysis, carried through 
the entire analytical procedure, from preparation to analysis.  It is 
analyzed to assess possible contamination caused during 
preparation.  When used, surrogate recoveries are assessed.  The 
Preparation Blank is analyzed prior to its associated batch 
samples once a contaminant-free environment is provided.  A 
Preparation Blank is processed for every batch of samples for 
each analysis performed.  For organic analyses, when no 
preparation procedure is performed, the Instrument Blank 
replaces the Preparation Blank. 

15.3.3. Instrument Blank. 

The Instrument Blank is an aliquot of reagent water, extraction 
solvent or purified soil, as used in the analysis, analyzed daily 
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prior to environmental samples.  The Instrument Blank verifies 
that the analysis has begun free of contamination, and verifies 
that the instrument is operating “in-control.”  This blank may 
also be used to zero an instrument.  An Instrument Blank is 
analyzed every 12 hours for volatile analyses, once every new 
calibration for other organic analyses, once every new calibration 
and repeated after the analysis of 10 samples for metals analysis, 
and prior to analysis for all non-conventional analyses. 

15.3.4. Laboratory Control Sample and Duplicate Sample (LCS/LCSD). 

The Laboratory Control Sample is an aliquot of reagent water or 
purified soil spiked with target compounds as recommended in 
the method.  These may be prepared internally or directly 
purchased as a whole volume control sample.  The sample is 
carried through the entire analytical procedure.  The LCS verifies 
precision and bias of an analytical procedure.  Spike and 
surrogate recoveries are assessed.  An LCS or LCS/LCSD pair is 
analyzed prior to its associated batch samples once a 
contaminant-free environment is provided.  An LCS is required 
to be prepared and analyzed every batch of samples of the same 
matrix for all analyses.  An LCS/LCSD pair may be analyzed 
when required, to verify reproducibility of controlled data. 

Comparing this data with matrix spike data may assess general 
matrix interferences. 

15.3.5. Matrix Spike and Duplicate Sample (MS/MSD). 

The Matrix Spike Sample is an aliquot of environmental sample 
spiked with target compounds as recommended in the method.  
Matrix Spikes evaluate matrix effects of the analytical procedure.  
Environmental soil matrices cause a wide array of effects on the 
analytical results generated.  The samples are carried through the 
entire analytical procedure.  Spike and surrogate recoveries are 
assessed.  The MS or MS/MSD pair is analyzed once a 
contaminant-free environment is provided.  Its analysis follows 
the acceptable analysis of the environmental sample from which 
it is prepared.  An MS is required to be processed with every 20 
environmental samples of similar nature for all analyses, except 
for the EPA Methods 200.7, 200.9, 245.1, 601, 602 and 608 
analyses where an MS is required for every 10 samples.  The 
MSD may substitute for the analysis of a sample duplicate, when 
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applicable.  Project specific MS/MSD pairs must be submitted 
and requested by the client. 

15.3.6. Duplicate Environmental Sample. 

The Duplicate Environmental Sample is a second aliquot of an 
environmental sample carried through the same analytical 
procedure as the original aliquot of sample.  Duplicate analyses 
are performed to assess the laboratory’s and the chemists’ ability 
to produce reproducible results on a consistent basis (MSD and 
LCSD data is utilized to assess laboratory reproducibility when 
duplicates are not available.  Matrix Spike Duplicates may be 
substituted for environmental duplicates).  Duplicates are 
analyzed following the original analysis of the same sample to 
eliminate variances.  When this is not possible, varying 
analytical conditions may affect results and need to be 
considered when reviewing the results. Duplicate Environmental 
Samples are prepared and analyzed per batch for the all analyses. 

15.3.7. Blind Reference Sample (Quality Check Sample). 

The Blind Reference Sample is a sample, obtained from an 
external source and administered to the laboratory, containing 
known concentrations of analytes.  Reference samples are 
analyzed to assess the accuracy and precision resulting from 
sample preparation and analysis.  By analyzing reference 
samples, the laboratory can monitor its performance on unknown 
samples.  The reference sample is carried through the entire 
analytical procedure and the results are compared to the true 
result values.  Surrogate recoveries are also assessed.  Blind 
Reference Samples are analyzed once a contaminant-free 
environment is provided.  These reference samples may or may 
not be identified to the chemists.  They will be inserted into the 
laboratory sample stream, and analyzed accordingly.  The results 
generated will be reviewed by the QA Officer for acceptability.  
Blind Reference Samples are analyzed periodically for soils and 
waters for each regulated analytical method.  These Reference 
Samples satisfy the quality check sample requirements 
established by each state or federal regulatory agency. 

15.3.8. Proficiency Test (PT) Sample. 
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The proficiency test sample is a sample administered to the 
laboratory by a client or state or federal regulatory agency 
containing a known concentration of analytes.  These samples 
are from an external source and their analyte contents are 
unknown to the laboratory.  The sample is carried through the 
entire analytical procedure.  PT samples are analyzed on 
instruments operating at peak conditions and prior to the analysis 
of any environmental samples.  All calibration criteria, blank 
criteria and required quality control checks will be analyzed prior 
to the analysis of a PT sample. 

PT samples are analyzed as required for state certifications.  
Acceptable results must be generated in order to be certified by 
state agencies and/or to receive contracts from specific 
governmental agencies.  Semi-annual proficiency test studies are 
performed.  Additional proficiency tests may be requested by 
certain state or federal regulatory agencies for certification 
and/or contract acceptance.  The requesting party assesses 
accuracy and precision on the data and evaluates the laboratory’s 
ability to produce quality data based on these results. 

The laboratory will analyze the samples taking all analytical 
precautions, using accepted methods, and by allowing only 
qualified chemists to perform the analyses requested. 

15.3.9. Quality Control Check Standard. 

Quality Control Check Standard is a standard containing all 
analytes of interest prepared from a source independent from the 
initial calibration standards.  The sample is carried through the 
entire analytical procedure.  The sample(s) is analyzed under the 
same operating conditions as other quality control samples, once 
a contaminant-free environment is provided.  On a regular basis, 
the laboratory analyzes Quality Control Check Standards as 
outlined in the method, as analytical checks.  This requirement is 
outlined in the matrix spike sample section of the method. 

On a one-time basis, each chemist analyzes replicate Quality 
Control Check Standards, as required in the method, to assess 
his/her ability to produce precise and accurate data (see Section 
14.3.4). 

15.3.10.Analytical Spike (AS) Sample. 
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The Analytical Spike Sample is a duplicate aliquot of an 
environmental sample, which is spiked with analytes after the 
sample preparation.  Analytical Spike Samples are utilized to 
verify whether or not matrix interferences are present in the 
sample.  An unspiked environmental is analyzed prior to the 
Analytical Spike Sample.  A contaminant-free environment is 
established prior to either sample’s analysis. 

15.3.11.Resolution Check Standard. 

The Resolution Check Standard is a prepared standard from a 
source independent from the calibration standards.  The 
Resolution Check Standard is used to verify that the analytical 
system has the chromatographic resolution required to separate 
closely eluting analyte pairs.  The resolution and recovery 
obtained is used for calculating the results for such analyte pairs 
in environmental and QC samples.  The Resolution Check 
Standard is analyzed prior to environmental sample analysis once 
a contaminant-free environment is provided.  A Resolution 
Check Standard is required to be analyzed each day of analysis 
per instrument for specific analyses.  Certain criteria must be met 
before further analyses are performed.  Appropriate calculation 
corrections are made for samples analyzed following this 
standard. 

15.3.12.Performance Evaluation Mixture (PEM). 

The Performance Evaluation Mixture is a prepared standard from 
a source independent from the calibration standards.  The PEM is 
used to determine the extent of labile compound breakdown (i.e., 
endrin and 4,4’-DDT breakdown) and to verify the calibration 
response factors regarding such analytes.  The recovery and 
percent breakdown are utilized when calculating the results for 
samples.  The PEM is analyzed following the resolution check 
standard.  A PEM is required to be analyzed each day of analysis 
per instrument for specific analyses.  Appropriate calculation 
corrections are made for samples analyzed following this 
standard. 

15.3.13.Internal Monitoring Sample. 

The Internal Monitoring Sample is used to evaluate internal 
contamination levels and reagent quality.  The laboratory 



Version : 8.0
Page : 56 of 107

____________________________________________________________ 

____________________________________________________________ 

Groundwater Analytical, Inc. QUALITY ASSURANCE 
Buzzards Bay, MA PLAN 

analyzes Refrigerator Blanks and Cooler Blanks on a regular 
basis.  All Monitoring Samples are analyzed once a contaminant-
free analytical environment has been provided.  All QC samples 
are analyzed prior to Monitoring Samples to establish that the 
system is “in-control” when the samples were prepared or 
analyzed.  The following is a description of each of the Internal 
Monitoring Samples and its purpose: 

15.3.13.1.Refrigerator Blank. 

The Refrigerator Blank is an aliquot of reagent water 
stored in the refrigerator where volatile organic 
samples are stored.  A Refrigerator Blank is analyzed 
for volatile organic analytes. The blanks are stored for 
a period not to exceed the 14-day holding time of 
volatiles, analyzed and replaced with fresh blanks.  
Refrigerator Blanks are analyzed to ensure that no 
cross-contamination is occurring during storage 
within the laboratory. 

15.3.13.2.Cooler Blank. 

The Cooler Blank is an aliquot of reagent water 
stored in the cooler used to transport samples to the 
laboratory.  A Cooler Blank is analyzed for volatile 
organic analytes. The blanks are stored for a period 
not to exceed the 14-day holding time of volatiles, 
analyzed and replaced with fresh blanks.  Cooler 
Blanks are analyzed to ensure that no cross-
contamination is occurring during transportation. 

15.3.13.3.External Monitoring Samples. 

External Monitoring Samples are analyzed upon 
request by the client and as required by the regulatory 
agency for the project.  Clients submit Trip, Field and 
Rinsate/Equipment Blanks to be analyzed along with 
the associated samples.  Other external Monitoring 
Samples may be submitted by clients and are treated 
like all other environmental samples.  The following 
is a description of each of the External Monitoring 
Samples and its purpose: 
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15.3.13.4.Trip Blank. 

The Trip Blank is an aliquot of reagent water that 
travels with the environmental sample(s) of a 
particular project, through transport, to assess 
possible contamination introduced along the way.  
Trip Blanks are analyzed only after the sample(s) that 
was transported with the blank has been analyzed and 
positive analyte identification has been found.  When 
no analytes are detected in the samples there is no 
need to analyze the blank. 

15.3.13.5.Field Blank. 

The Field Blank is an aliquot of reagent water that 
proceeds through all collection procedures.  Field 
Blanks are used to assess contamination due to 
sampling procedures.  Field Blanks are analyzed after 
the sample(s) that was collected with the blank has 
been analyzed and positive analyte identification has 
been found.  When no analytes are detected in the 
samples there is no need to analyze the blank. 

15.3.13.6.Rinsate/Equipment Blank. 

The Rinsate/Equipment Blank is an aliquot of the 
rinse water used when sampling or cleaning 
equipment for particular analyses.  Rinsate Blanks 
and Equipment Blanks are used by the Client to 
assess the sampling procedures.  Rinsate/Equipment 
Blanks are analyzed after the sample(s) that was 
collected with the blank has been analyzed and 
positive analyte identification has been found.  When 
no analytes are detected in the samples there is no 
need to analyze the blank. 

15.4. Quality Control Elements. 

The use of spiking compounds, surrogates, and internal standards all play 
important roles in establishing control limits, and/or determining relative 
responses for compounds.  This information can aid in determining 
whether or not a system is “in-control” prior to the analysis of samples. 
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15.4.1. Spiking Compounds. 

Spiking Compounds are used to assess precision and accuracy of 
the analytical preparation and/or the analytical system (see 
Sections 15.3.4 and 15.3.5).  These compounds are specified 
compounds added to particular samples on a scheduled basis. 

15.4.2. Surrogates. 

Surrogates are used to evaluate analytical efficiency by 
measuring the recovery of the compounds.  Surrogates are 
compounds that are not expected to be part of the environmental 
media/sample matrix. They are added to every standard, 
environmental sample, and quality control sample for most 
organic analyses. 

15.4.3. Internal Standards. 

The internal standard is used to establish a relative response 
factor by which unknown concentrations can be calculated.  In 
addition to this function, matrix interferences and system 
evaluations may be supported by this quality control element.  
Internal Standards, when employed, are added to every standard, 
environmental sample, and quality control sample. 

16. Ethics and Data Integrity 

16.1. Description. 

Traditionally, quality systems for environmental measurements have been 
based on the assumption that all those involved in implementing the 
system are adhering to the system specifications.  Thus, the efficacy of the 
data verification and data validation processes depends (at least in part) on 
the integrity of all field, laboratory, and management personnel who 
contributed to the documents and records undergoing review. 

Unfortunately, experience has demonstrated that integrity is not a safe 
assumption.  A number of environmental testing laboratories have been 
subject to investigation, penalties, debarment, and successful criminal 
prosecution for improper practices that undermine the integrity and 
credibility of their data.  These improper practices have prompted the need 
to build protective measures into quality systems.  This is particularly so 
because many of these improper practices focus specifically on 
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manipulating and falsifying the QC measurements that are the backbone 
of traditional QA programs. 

The purpose of most improper laboratory practices is to manipulate and 
disguise the data set so that it looks “normal”; therefore, in many cases, 
the reviewer will be unable to detect even flagrant abuse. 

16.2. Ethics and Data Integrity Training. 

16.2.1. Ethics and Data Integrity training is provided to each employee 
required to perform laboratory testing either at the initial hiring 
orientation or within two weeks after assignment to laboratory 
functions.  Annual training is also required for all employees.  
Training is conducted in-house. 

16.2.2. The purpose of this training is to make employees aware of the 
importance of work and the absolute need for honesty and 
forthrightness in the performance of their duties. 

16.2.3. A record of training and a signed attestation by the trained 
employee shall be placed in the employee’s training file. 

16.2.4. Topics covered are documented in writing and provided to all 
trainees.  Key topics covered are the organizational mission and its 
relationship to the critical need for honesty and full disclosure in 
all analytical reporting, how and when to report data integrity 
issues and record keeping.  Training includes discussion regarding 
all data integrity procedures, data integrity training documentation, 
and in-depth data monitoring and data integrity procedure 
documentation. 

16.2.5. Trainees are required to understand that any infractions of the 
laboratory data integrity procedures will result in a detailed 
investigation that could lead to very serious consequences 
including immediate termination, or civil/criminal prosecution. 

16.2.6. The initial and annual refresher data integrity training shall have a 
signature attendance sheet that demonstrates all staff members 
have participated and understand their obligation related to data 
integrity/ethics. 

16.2.7. Specific examples of breaches of ethical behavior should be 
discussed including improper data manipulations, adjustments of 
instrument time clocks, and inappropriate changes in 
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concentrations of standards.  Data integrity training requires 
emphasis on the importance of proper written narration on the part 
of the analyst with respect to those cases where analytical data 
may be useful, but are in one sense or another partially deficient. 

16.2.8. Section supervisors and department managers acknowledge their 
support of these procedures by upholding the spirit and intent of 
the laboratory’s data integrity procedures and effectively 
implement the specific requirements of the procedures.  A 
confidential reporting mechanism has been established in the form 
of a drop box. 

17. Corrective Action and Problem Resolution. 

17.1. Description. 

One of the most effective means for maintaining the production of high 
quality data is to respond immediately to operational non-conformances 
such as the indications of suspicious data or equipment malfunctions.  
Whenever results from samples, especially quality control samples, fall 
outside established limits, the cause of the irregularity is investigated and 
corrected as soon as possible.  Documentation of these activities is then 
used to prevent future occurrences of these problems. 

The corrective action and problem resolution procedures are part of the 
laboratory QA program.  Any procedures taken to describe any 
discrepancy, indicate the cause of and resolution of the problem, serve as a 
corrective action procedure.  Corrective action and problem resolution 
consists of problem analysis, combined with a cause and effect evaluation, 
and concludes with problem resolution. 

17.2. Responsibilities. 

17.2.1. Chemist/Technician. 

The Chemist/Technician is responsible for initiating responses to 
discrepant situations as they occur, notifying the appropriate 
individuals of the situation, and documenting all action taken 
regarding the situation. 

17.2.2. Laboratory Supervisor. 
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The Laboratory Supervisor is responsible for approving or 
recommending resolutions to discrepant situations and ensuring 
that resolutions are correctly implemented and documented. 

17.2.3. Project Manager. 

The Project Manager is responsible for initiating responses to 
discrepant situations as they occur, notifying the appropriate 
individuals of the situation, and documenting all action taken 
regarding the situation. 

17.2.4. QA Officer. 

The QA Officer is responsible for reviewing, evaluating and 
summarizing all discrepant situations and for reporting to 
management the actions taken to resolve them. 

17.2.5. Laboratory Management. 

The Laboratory Management is responsible for periodically 
reviewing the QA reports regarding corrective action and 
recommending areas of concern to the QA Officer for further 
inspection. 

17.3. Corrective Action Documents. 

17.3.1. Sample Receiving Non-Conformance Report. 

When discrepancies are observed at sample receiving, a Sample 
Receiving Non-Conformance Report is initiated. 

After inspection of the samples, the sample custodian will 
complete a Sample Receiving Non-Conformance Report for any 
discrepancies. Then, using the Receiving Evaluation and 
Response Guide, the sample custodian will take the 
recommended corrective responses before further processing.  
The sample(s) is placed in a refrigerator, on hold, until the 
project manager receives a response from the client.  The Sample 
Receiving Non-Conformance Report, which also documents the 
resolution, is filed in the project folder for that project.  A copy is 
also submitted to the QA department for review and filing. 

17.3.2. Corrective Action Report. 
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When discrepant situations occur, following the acceptable 
receipt of the project, a Corrective Action Report may be 
generated to address the situation and document the action taken 
to resolve the situation. 

Not all discrepant situations require a Corrective Action Report, 
though all situations require some kind of “Corrective Action.”  
This particular form is generated by the responsible party and 
forwarded to the QA department for further completion of the 
report or for review. 

17.3.3. Analytical Non-Conformance Report. 

An Analytical Non-Conformance Report is used to document 
any “out-of-control” situation.  An “out-of-control” situation is a 
discrepancy pertaining to analytical QC requirements.  The 
following are considered to be “out-of-control” situations: 

1. Unacceptable Instrument Operating Conditions. 

2. Unattained Tuning Criteria, where applicable. 

3. Non-linear or Unacceptable Calibrations. 

4. Unacceptable Contamination Checks. 

5. Unacceptable Surrogate Recoveries, where 
applicable. 

6. Unacceptable Internal Standard Resolution, where 
applicable. 

7. Unacceptable Spiking Recoveries. 

8. Unacceptable QC Sample Results. 

The resolution of some of these elements may be scientific 
interpretation.  Other elements may require procedural changes 
to resolve a situation.  In any case, proper documentation 
followed by a QA department review is required to evaluate 
where the laboratory stands on achieving quality analytical data. 

All analytical discrepancies are documented on an Analytical 
Non-Conformance Report.  The chemist bears primary 
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responsibility for addressing “out-of-control” situations and 
initiating the proper report, with assistance provided by senior 
scientists when needed. 

17.3.4. Proficiency Test Response. 

Investigation and corrective action based upon an unsatisfactory 
proficiency test result follows standard corrective action 
guidelines. 

A review of current procedures and their application are 
compared to the reference method. Other quality control 
elements are reviewed. Standards and instrument calibration are 
verified. Data reduction and calculations are checked. 

The corrective action may require procedural changes to resolve 
a situation.  In any case, proper documentation followed by a QA 
department review is required to evaluate where the laboratory 
stands on achieving quality analytical data. 

The results of this review are documented in a response to the 
certifying authority. 

17.4. Quality Assurance Review. 

The QA Officer will review each Sample Receiving Non-Conformance 
Report, Corrective Action Report, or Analytical Non-Conformance Report 
generated.  This procedure informs the QA Officer of the type of 
discrepancies being observed and allows the QA Officer to verify that 
proper corrective responses have been taken. 

In addition to the review of corrective action documentation, the QA 
Officer must verify that analytical data generated under any discrepant 
conditions are properly evaluated.  The QA Officer must be able to 
conclude that under the circumstances, the appropriate responses were 
taken and that the data generated were acceptable. 

17.5. Exceptionally Permitted Departures from Documented Policies and 
Procedures or from Standard Specifications. 

The Laboratory Director or Lead Technical Director has responsibility for 
ensuring the lab’s policies and procedures are adhered to.  Arrangements 
for known and controlled departures from documented policies and 
procedures are allowed. 
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Planned departures do not require audits, however, the departure will be 
fully documented by the Department Manager and require authorization 
by the Laboratory Director or President.  Documentation shall include the 
reason for the departure, the effected SOP(s) or methods, the intended 
results of the departure and the actual results.  Such exceptionally 
permitted departures must be expressly authorized in writing by the 
Laboratory Director or President, and filed with all applicable project 
folders or data packages. 

If the data reported to the client is affected adversely, it will be noted in 
the project narrative.  The corrective action procedure is used for 
documenting this process. 

17.6. Complaints. 

Upon receiving a client complaint, any Groundwater employee shall refer 
the complaint to the Operations Manager.  The Operations Manager shall 
make a preliminary assessment of the complaint, and then refer the 
complaint and assessment in writing to the President. 

If the complaint involves analytical data, the Operations Manager shall 
also forward a copy to the Quality Assurance Manager, the relevant 
Department Manager, and the Laboratory Director. 

The Operations Manager shall investigate and resolve minor complaints.  
The President shall investigate and resolve significant complaints. 

All complaints will be documented including the date, name of the person 
receiving the complaint, a description of the complaint, source of the 
complaint, the resolution, and any written material accompanying the 
complaint. Resolution of complaints shall result in a written response to 
the client. 

The Quality Assurance Manager investigates complaints referred by the 
President and promptly audits all areas of activity and responsibility 
involved.  The written results of the investigation, including actions taken 
by the laboratory, are forwarded and reviewed by all affected parties. 

18. Glossary. 

Accuracy.  The degree of agreement of a measured value with the true or 
expected value. 
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Analytical Procedure. The entire laboratory process including both preparation 
and analysis steps. 

Analytical Session.  An association of samples, which are contiguously analyzed.  
The session is not limited in the number of samples which it can contain, and, 
therefore, has no time limit restrictions.  The analytical session always begins 
with instrument calibration followed by environmental samples interspersed with 
calibration standards.  The analytical session ends when the set of samples has 
been completed or when the quality control criteria are exceeded. 

Analytical Standard Operation Procedure (SOP).  An SOP, which outlines a 
procedure entailing an analysis, performed within the laboratory.  It includes 
preparation procedures, standardization procedures, calibration procedures, and 
analytical procedures, etc. 

Anomaly.  An abnormality or departure from the usual method.  A footnote 
summarizing a data or procedural discrepancy is used to denote an anomaly and is 
included in the analytical report to the Client. 

Batch.  A group of up to, but no more than, 20 environmental samples that are 
processed together under the same conditions and that share the same Quality 
Control data. Samples that are processed separately, but within a 24-hour period, 
may be part of the same batch and share the same quality control as long as the 
same reagents are used and the 20-sample limit has not been exceeded. 

Batch Identification.  The unique identifier used to reference a particular 
preparation batch or analytical batch. 

Comparability.  An expression of the confidence with which one data set can be 
compared to another. 

Controlled Document.  Any laboratory document prepared for the sole use by 
the laboratory.  Distribution of such information is regulated and limited. 

Data Reduction.  The process of converting values generated from an analysis to 
the appropriate concentrations for reporting. 

Data Validation.  The check system practiced by the laboratory to ensure quality 
data production and interpretations. 

Discrepancy.  Any deviance from a method, SOP, laboratory policy or good 
operating practice, as it applies to the task being completed.  All discrepancies 
require corrective action of one form or another. 
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Environmental Sample.  A representative sample of any material collected from 
any source, submitted by a Client, for which determination of composition or 
contamination is requested or required. 

Evidentiary SOP.  An SOP, which supplies guidelines for a variety of 
procedures, needed as evidence in data presentations. 

External Standard.  Pure compounds measured on an analytical system, used to 
compare retention times and concentrations with processed samples containing 
unknown concentrations of similar compounds. 

Holding Time.  The allowable time span from sample collection to analysis in 
which the sample does not change in nature. 

Internal Standard.  Compounds added to standards and samples, which are used 
to establish a relative response factor by which unknown concentrations can be 
calculated.  In addition, matrix effects and system evaluations can be made. 

Laboratory Control Sample, LCS.  A sample of known composition, containing 
the analyte(s) of interest, which is carried through the entire sample preparation 
and analytical sequence. Used to verify the overall method performance, both 
preparative and analytical. 

Laboratory Control Sample Duplicate, LCSD.  A duplicate of the LCS. 

Laboratory Number.  The unique identifier given to each sample received; it can 
be used to track the samples throughout their existence within the laboratory. 
Also referred to as Lab ID. 

Matrix Spike, MS.  An aliquot of sample spiked with a known concentration of 
target analytes.  The spiking occurs prior to sample preparation and analysis.  A 
matrix spike is used to document the bias of a method in a given sample matrix. 

Matrix Spike Duplicate, MSD.  A duplicate Matrix Spike sample. 

Method Detection Limit (MDL).  The minimum concentration of a substance 
that can be identified, measured and reported with 99% confidence that the 
analyte concentration is greater than zero.  The MDL is determined from analyses 
of a given sample matrix containing the analyte(s) of interest. 

Monitoring Sample.  A sample used to check one aspect of a procedure (e.g., 
contamination levels, reagent quality, etc.). 
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Narrative.  A descriptive summary of the project, which documents sample 
collection and laboratory activities, which may impact the data validity. 

NIST.  The National Institute of Standards and Technology, formerly NBS, The 
National Bureau of Standards. 

Non-Conformance.  A general term for any problem, situation, discrepancy, etc. 
observed within the laboratory. 

“Out-of-Control” Situation.  A discrepant situation pertaining to analytical QC 
requirements of a method. 

Preparation Blank, PB.  An aliquot of reagent water brought through the entire 
sample preparation and analysis sequence. Used to verify the presence or absence 
of method contamination. 

Performance Audit.  A quantitative evaluation of the total measurement systems, 
by means of evaluating the precision and accuracy of samples with known 
composition or behavior. 

Precision.  The agreement among individual measurements as a result of repeated 
application of a process. 

Preservation Refrigerator.  Refrigerators maintained at 4°C ± 2°C and used to 
store Environmental Samples in efforts to preserve the chemical integrity of the 
samples. 

Quality Assurance.  The activity of providing the evidence needed to establish 
confidence that laboratory data are of the requisite accuracy, precision, bias, etc. 

Quality Control.  The process through which a laboratory measures its 
performance against standards and acts on any differences.  Those laboratory 
procedures whose purpose is to ensure that the analytical system is in control 
within the established limits of accuracy and precision. 

Quality Control Element.  A measurable entity that can be assessed by the 
laboratory. 

Quality Control Identification.  The unique identifier given to preparation 
blanks and QC samples to indicate the test performed, preparation method, 
associated preparation batch, sample matrix and type of QC sample. 
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Quality Control Sample.  A sample used to evaluate quality control elements 
within an analysis (e.g., matrix effects, instrument operating conditions, etc.) by 
the assessment of surrogate and spiking compound recoveries. 

Relative Percent Difference (RPD).   A means of measuring the precision, 
specifically, 

 RPD =   ( )
value - value

value + value 2
1 2

1 2
  

Relative Standard Deviation.  An expression of the standard deviation as a 
percentage of the mean.  Its mathematical expression is 

 
  RSD = 100 (SD X), where SD is the standard deviation, 
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Repeatability.  A term used to express the agreement between measurements 
made in different laboratories using similar apparatus and the same procedure. 

Reporting Limit, RL.  The lowest concentration of a particular analyte that is 
reported to the client.  The Reporting Limit is greater than or equal to, but never 
less than, the MDL and may be rounded for presentation purposes.  The Reporting 
Limit should be adjusted when necessary for percent solids, sample amount, etc. 

Sample Duplicate.  A second aliquot of a sample, which is prepared and 
analyzed separately to assess the precision of the method. 

Sample Identification (Field ID).  The identifier given to a sample by the Client 
used to reference the sample collection information. 

Sample Preparation.  Any procedure required to ready a sample for analysis 
(e.g., digestion, extraction, concentration, etc.). 

Standard Operating Procedure (SOP).  A written document outlining how a 
particular task or procedure is to be performed within the laboratory on a regular 
basis. 

Surrogate.  Organic compounds which are similar in chemical composition, 
extraction and chromatography  to analytes of interest but which are not normally 
found in environmental samples.  These compounds are spiked into all blanks, 
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standards, and samples prior to analysis in most organic analyses.  Percent 
recoveries are calculated for each surrogate. 

System Audit.  A qualitative evaluation of all components of field and laboratory 
quality control measurement systems. 
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20. Revisions and Changes. 

20.1. Initial Version Prepared By: 

Marcia K. Motta, Quality Assurance Officer, 1 February 1992. 

20.2. Version 2.0 Prepared By: 

Marcia K. Motta, Quality Assurance Officer, 1 November 1992. 

20.3. Version 3.0 Prepared By: 

Maria T. Canalas, Quality Assurance Officer, 8 August 1993.  

20.3.1. Changes Made in this Revision. 

This version was a complete re-write of the document. 

20.4. Version 3.1 Prepared By: 

Maria T. Canalas, Quality Assurance Officer, 1 September 1994. 

20.4.1. Changes Made in this Revision. 

Minor changes were made throughout the document. 

20.5. Version 4.0 Prepared By: 

Maria T. Canalas, Quality Assurance Officer, 1 April 1995. 

20.5.1. Changes Made in this Revision. 

Changes were made throughout the document in accordance with 
the Massachusetts DEP audit of Groundwater Analytical, 22 
June 1994. 

20.6. Version 4.1 Prepared By: 

Jonathan R. Sanford, Acting Quality Assurance Officer, 1 March 1996. 
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20.6.1. Changes Made in this Revision. 

Minor changes were made throughout the document. 

20.7. Version 5.0 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 3 May 1999. 

20.7.1. Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
the Massachusetts DEP audit of Groundwater Analytical, 10-11 
February 1999. 

20.8. Version 6.0 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 5 May 2000. 

20.8.1. Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
the Massachusetts DEP audit of Groundwater Analytical, 9 
November 1999. 

20.9. Version 6.1 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 15 September 2002. 

20.9.1. Changes Made in the Revision. 

Changes were made to reflect changes in organization personnel. 

20.10. Version 7.0 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 15 November 2002. 

20.10.1.Changes Made in the Revision. 

Changes were made to reflect changes in organization personnel 
and finalized changes derived from NELAP integration. 

20.11. Version 7.1 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 05 January 2004. 

20.11.1.Changes Made in the Revision. 
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Changes were made to reflect changes in organization personnel, 
changes in NELAP standards and state certification 
requirements. 

20.12. Version 7.2 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 18 June, 2004 

19.12.1.Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
the Massachusetts DEP microbiology audit of Groundwater 
Analytical, 13 May 2004. 

20.13. Version 7.3 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 06 August, 2004 

20.13.1.Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
comments derived from the CH2MHill audit of Groundwater 
Analytical, 12 May 2004. 

20.14. Version 7.4 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 01 January, 2005. 

20.14.1.Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
comments received from staff, 01 January 2005. 

20.15. Version 7.5 Prepared By: 

David L. Gottshall, Quality Assurance Manager, 12 May, 2006. 

20.15.1.Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
comments derived from NVLAP audit of Groundwater 
Analytical, 22 April, 2006, comments received from staff, and to 
reflect changes in personnel. 

20.16. Version 8.0 Prepared By: 
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David L. Gottshall, Quality Assurance Manager, 28 March, 2008. 

20.16.1.Changes Made in the Revision. 

Changes were made throughout the document in accordance with 
comments and corrective actions derived from New York 
NELAP audit of Groundwater Analytical, 08-10 January, 2008. 

� Section 1. Approval signatures were added. 

� Section 5. Updated Organization Chart 

� Section 7.1.5. Revised subcontracting. 

� Section 10. Revised laboratory documentation. 

� Section 12.2. Added LOD and updated MDL. 

� Section 12.3. Added LOQ, PQL, and updated RL. 

� Section 13.6. Added Estimate of Uncertainty. 

� Section 14.7. Added Management Review. 

� Section 16. Added Ethics and Data Integrity. 

� Section 17.5 Added Exceptionally Permitted Departures from 
Documented Policies and Procedures or from Standard 
Specifications. 

� Section 17.6 Added Complaints 

� Section 18. Updated definition of Batch. 

� Appendix A. Updated Analytical Methods. 

� Appendix B. Updated Standard Operating Procedures. 

� Appendix F. Added NELAC Certificate Statement 

� Appendix G. Added Demonstration of Capability 

� Appendix H. Added Demonstration of Capability Certificate 
Statement. 
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� Appendix I. Added Current Accreditations and Parameter 
Lists. 
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Analytical Methods 
____________________________________________________________ 

Table 1.  Potable Water Analytical Methods. 
Method 
Number 

 
Parameter 

200.7 Aluminum 
200.8 Aluminum 
200.7 Antimony 
200.8 Antimony 
200.9 Antimony 
200.7 Arsenic 
200.8 Arsenic 
200.9 Arsenic 
200.7 Barium 
200.8 Barium 
200.7 Beryllium 
200.8 Beryllium 
200.7 Boron 
200.7 Cadmium 
200.8 Cadmium 
200.7 Calcium 
200.7 Chromium 
200.8 Chromium 
200.7 Copper  
200.8 Copper 
200.9 Copper 
200.7 Iron 
200.7 Lead 
200.8 Lead 
200.9 Lead 
200.7 Magnesium 
200.7 Manganese 
200.8 Manganese 
245.1 Mercury 
200.7 Molybdenum 
200.8 Molybdenum 
200.7 Nickel 
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Method 
Number 

 
Parameter 

200.8 Nickel 
200.7 Potassium 
200.8 Selenium 
200.9 Selenium 
200.7 Silver 
200.8 Silver 
200.7 Sodium 
200.8 Thallium 
200.9 Thallium 
200.7 Vanadium 
200.8 Vanadium 
200.7 Zinc 
200.8 Zinc 

2310 B Acidity 
2320 B Total Alkalinity 
300.0 Chloride 

2120 B Color 
2510 B Specific Conductance 
335.4 Total Cyanide 

4500-F- C Fluoride 
300.0 Fluoride 

2340 B Calcium Hardness 
200.7 Calcium Hardness 

4500-H+ B pH 
10-107-04-1-C Nitrate-Nitrogen 
4500-NO3

- F Nitrate-Nitrogen 
300.0 Nitrate-Nitrogen 

10-107-04-1-C Nitrite-Nitrogen 
4500-NO3

- F Nitrite-Nitrogen 
300.0 Nitrite-Nitrogen 

10-115-01-1-A Orthophosphate-Phosphorus 
200.7 Dissolved Silica 

2540 C Total Dissolved Solids 
300.0 Sulfate 

2130 B Turbidity 
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Method 
Number 

 
Parameter 

2150 B Odor 
5310 B Total Organic Carbon 

4500-Cl G Free Residual Chlorine 
4500-Cl G Total Residual Chlorine 

300.0 Bromide 
524.2 Trihalomethanes 
524.2 Volatile Organic Compounds 
524.2 Fuel Oxygenates 
504.1 1,2-Dibromoethane 
504.1 1,2-Dibromo-3-chloropropane 

9215 B Heterotrophic Plate Count 
9222 B Total Coliform 
9221 F E. coli 
9221 E Fecal Coliform 
9222 D Fecal Coliform 
9223 B Total Coliform, E. Coli 
9222 G E. Coli 
Colisure Total Coliform, E. Coli 

 
 
Table 2.  Non-Potable Water Analytical Methods. 

Method 
Number 

 
Parameter 

200.7 Aluminum 
6010 B Aluminum 
200.7 Antimony 

6010 B Antimony 
200.8 Antimony 
6020 Antimony 
7041 Antimony 
200.7 Arsenic 

6010 B Arsenic 
200.8 Arsenic 
6020 Arsenic 

7060 A Arsenic 
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Method 
Number 

 
Parameter 

200.7 Barium 
6010 B Barium 
200.8 Barium 
6020 Barium 
200.7 Beryllium 

6010 B Beryllium 
200.8 Beryllium 
6020 Beryllium 
200.7 Boron 

6010 B Boron 
200.7 Cadmium 

6010 B Cadmium 
200.8 Cadmium 
6020 Cadmium 
200.7 Calcium 

6010 B Calcium 
200.7 Chromium 

6010 B Chromium 
200.8 Chromium 
6020 Chromium 
200.7 Cobalt 

6010 B Cobalt 
200.7 Copper 

6010 B Copper 
200.8 Copper 
6020 Copper 
200.9 Copper 
200.7 Iron 

6010 B Iron 
200.7 Lead 

6010 B Lead 
200.8 Lead 
6020 Lead 
7421 Lead 
200.7 Lithium 
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Method 
Number 

 
Parameter 

6010 B Lithium 
200.7 Magnesium 

6010 B Magnesium 
200.7 Manganese 

6010 B Manganese 
200.8 Manganese 
6020 Manganese 
245.1 Mercury 

7470 A Mercury 
200.7 Molybdenum 

6010 B Molybdenum 
200.8 Molybdenum 
6020 Molybdenum 
200.7 Nickel 

6010 B Nickel 
200.8 Nickel 
6020 Nickel 
200.9 Nickel 
200.7 Potassium 

6010 B Potassium 
200.7 Selenium 

6010 B Selenium 
200.8 Selenium 
6020 Selenium 
7740 Selenium 
200.7 Dissolved Silica 
200.7 Silver 

6010 B Silver 
200.8 Silver 
6020 Silver 
200.7 Sodium 

6010 B Sodium 
200.7 Strontium 

6010 B Strontium 
200.8 Strontium 



Version : 8.0
Page : 80 of 107

____________________________________________________________ 

APPENDIX A 
____________________________________________________________ 

____________________________________________________________ 

Groundwater Analytical, Inc. QUALITY ASSURANCE 
Buzzards Bay, MA PLAN 

Method 
Number 

 
Parameter 

6020 Strontium 
200.7 Thallium 

6010 B Thallium 
200.8 Thallium 
6020 Thallium 
7841 Thallium 
200.7 Tin 

6010 B Tin 
200.7 Titanium 

6010 B Titanium 
200.7 Vanadium 

6010 B Vanadium 
200.8 Vanadium 
6020 Vanadium 
200.7 Zinc 

6010 B Zinc 
200.8 Zinc 
6020 Zinc 

5210 B Biological Oxygen Demand 
5210 B Carbonaceous Biological Oxygen Demand 
5220 D Chemical Oxygen Demand 
5310 B Total Organic Carbon 
9060 Total Organic Carbon 

2540 B Total Solids 
2540 C Total Dissolved Solids 
2540 D Total Suspended Solids 
2540 F Settleable Solids 
2310 B Acidity 
2320 B Total Alkalinity 
300.0 Chloride 
9056 Chloride 
300.0 Fluoride 
9056 Fluoride 

2340 B Calcium Hardness 
200.7 Calcium Hardness 
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Method 
Number 

 
Parameter 

2340 B Total Hardness 
200.7 Total Hardness 
300.0 Sulfate 
9056 Sulfate 

10-107-06-1-B Ammonia-Nitrogen 
4500-NH3 H Ammonia-Nitrogen 

10-107-06-2-D Kjeldahl-Nitrogen 
351.2 Kjeldahl-Nitrogen 

10-107-04-1-C Nitrate-Nitrogen 
300.0 Nitrate-Nitrogen 
9056 Nitrate-Nitrogen 

10-107-04-1-C Nitrite-Nitrogen 
300.0 Nitrite-Nitrogen 
9056 Nitrite-Nitrogen 

10-115-01-1-A Orthophosphate-Phosphorus 
10-115-01-1-E Total Phosphorus 

4500-P E Total Phosphorus 
2130 B Turbidity 

4500-Cl G Total Residual Chlorine 
300.0 Bromide 
9056 Bromide 

2120 B Color 
10-204-00-1-A Total Cyanide 

335.4 Total Cyanide 
9012 A Total Cyanide 

4500-H+ B pH 
9040 B pH 
1664 A Oil and Grease 
5310 B Total Organic Carbon 
9060 Total Organic Carbon 
420.4 Total Phenolics 

2510 B Specific Conductivity 
1664 A Total Recoverable Petroleum Hydrocarbons 

602 Volatile Aromatics 
8021 B Volatile Aromatics 



Version : 8.0
Page : 82 of 107

____________________________________________________________ 

APPENDIX A 
____________________________________________________________ 

____________________________________________________________ 

Groundwater Analytical, Inc. QUALITY ASSURANCE 
Buzzards Bay, MA PLAN 

Method 
Number 

 
Parameter 

624 Volatiles 
8260 B Volatile Organic Compounds 
8260 B Fuel Oxygenates 
8011 1,2-Dibromoethane 

8260 B 1,2-Dibromoethane 
8011 1,2-Dibromo-3-chloropropane 

8260 B 1,2-Dibromo-3-chloropropane 
625 Semivolatiles 

8270 C Semivolatiles 
8270 C SIM Low-Level Polynuclear Aromatics 

608 Chlorinated Hydrocarbon Pesticides 
8081 A Chlorinated Hydrocarbon Pesticides 

608 Polychlorinated Biphenyls 
8082 Polychlorinated Biphenyls 
615 Chlorophenoxy Acid Pesticides 

8151 A Chlorophenoxy Acid Pesticides 
6640 B Chlorophenoxy Acid Pesticides 
8015 B Gasoline Range Organics 
8015 B Diesel Range Organics 
8015 B Total Petroleum Hydrocarbons 

MA VPH Massachusetts Volatile Petroleum Hydrocarbons 
MA EPH Massachusetts Extractable Petroleum Hydrocarbons 
ME GRO Maine Gasoline Range Organics 
ME DRO Maine Diesel Range Organics 
CT ETPH Connecticut Extractable Total Petroleum Hydrocarbons 

9215 B Heterotrophic Plate Count 
9222 B Total Coliform 
9222 D Fecal Coliform 

 
 

Table 3.  Solid and Chemical Material Analytical Methods. 
Method 
Number 

 
Parameter 

1010 Ignitability 
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Method 
Number 

 
Parameter 

9045 C Corrosivity 
9040 B Corrosivity 

SW-846 Ch 7 Reactivity 
1311 TCLP 
1312 SPLP 

6010 B Aluminum 
6010 B Antimony 
6010 B Arsenic 
6010 B Barium 
6010 B Beryllium 
6010 B Boron 
6010 B Cadmium 
6010 B Calcium 
6010 B Chromium 
6010 B Cobalt 
6010 B Copper  
6010 B Iron 
6010 B Lead 
6010 B Lithium 
7471 A Mercury 
6010 B Molybdenum 
6010 B Nickel 
6010 B Potassium 
6010 B Selenium 
6010 B Silver 
6010 B Sodium 
6010 B Strontium 
6010 B Thallium 
6010 B Tin 
6010 B Titanium 
6010 B Vanadium 
6010 B Zinc 
9012 A Total Cyanide 
9045 C pH 
9040 B pH 
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Method 
Number 

 
Parameter 

9056 Chloride 
9056 Fluoride 
9056 Sulfate 
9056 Nitrate-Nitrogen 
9056 Nitrite-Nitrogen 

8021 B Volatile Aromatics 
8260 B Volatile Organic Compounds 
8260 B Fuel Oxygenates 
8011 1,2-Dibromoethane 

8260 B 1,2-Dibromoethane 
8011 1,2-Dibromo-3-chloropropane 

8260 B 1,2-Dibromo-3-chloropropane 
8270 C Semivolatiles 

8270 C SIM Low-Level Polynuclear Aromatics 
8081 A Chlorinated Hydrocarbon Pesticides 
8082 Polychlorinated Biphenyls 

600/4-81-045 Polychlorinated Biphenyls 
8151 A Chlorophenoxy Acid Pesticides 
8015 B Gasoline Range Organics 
8015 B Diesel Range Organics 
8015 B Total Petroleum Hydrocarbons 

MA VPH Massachusetts Volatile Petroleum Hydrocarbons 
MA EPH Massachusetts Extractable Petroleum Hydrocarbons 
ME GRO Maine Gasoline Range Organics 
ME DRO Maine Diesel Range Organics 
CT ETPH Connecticut Extractable Total Petroleum Hydrocarbons 

600/R-93/116 Bulk Asbestos 
198.1 Asbestos in Friable Material 
198.6 Asbestos in Non-Friable Material (PLM) 
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Standard Operating Procedures 
____________________________________________________________ 

Table 4.  Analytical Standard Operating Procedures. 
Analytical 
SOP 

 
 SOP Title  

AEA0510 Determination of EDB and DBCP in Water by Microextraction GC-
ECD 

AEA0520 Determination of EDB and DBCP in Soil by Microextraction GC-ECD 
AEA0610 Determination of Organochlorine Pesticides in Water by 

Microextraction GC-ECD 
AEA0640 Determination of Organochlorine Pesticides in Water, Solids, Wipes, 

and Waste Dilution by GC-ECD 
AEA0650 Determination of PCBs in Water, Solids, Wipes, and Waste Dilution by 

GC-ECD 
AEA0720 Determination of Chlorinated Herbicides in Water and Solids by GC-

ECD 
AEA0820 Determination of SVOCs in Water, Solids, Wipes, and Waste Dilution 

by GC/MS 
AEA0850 Determination of Haloacetic Acids in Water by GC-ECD 
AEA0910 Determination of EPH in Water, Solids, Wipes, and Waste Dilution by 

GC-FID 
AEA0912 Determination of PAHs in Water, Solids, and Wastes by EPH SIM GC-

MS 
AEA0920 Determination of Petroleum Hydrocarbons in Water, Solids, and Waste 

by GC-FID 
AEP0110 Separatory Funnel Liquid-Liquid Extraction of Organochlorine 

Pesticides and PCBs in Water 
AEP0112 Separatory Funnel Liquid-Liquid Extraction of Chlorinated Herbicides 

in Water 
AEP0114 Separatory Funnel Liquid-Liquid Extraction of SVOCs in Water 
AEP0116 Separatory Funnel Liquid-Liquid Extraction of EPH in Water 
AEP0118 Separatory Funnel Liquid-Liquid Extraction of Petroleum 

Hydrocarbons in Water 
AEP0150 Continuous Liquid-Liquid Extraction of SVOCs in Water 
AEP0210 Soxhlet Extraction of Organochlorine Pesticides and PCBs in Solids 
AEP0212 Soxhlet Extraction of Semi-Volatile Organic Compounds (SVOC) in 

Solids 
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MCP Representativeness Evaluations and Data Usability Assessments 

Policy #WSC-07-350 
 
1.0 Introduction  
 
This guidance may be used to prepare Representativeness Evaluations and Data Usability 
Assessments required as part of Response Action Outcome (RAO) submittals made pursuant 
to 310 CMR 40.1056(2)(k) of the Massachusetts Contingency Plan (MCP).  This document 
provides general information regarding the purpose and content of these evaluations as a 
component of and in support of an RAO submittal.   
 
The information contained in this document is intended solely as guidance.  This document 
does not create any substantive or procedural rights, and is not enforceable by any party in 
any administrative or other proceeding with the Commonwealth.  Parties using this guidance 
should be aware that there may be other acceptable alternatives for achieving and 
documenting compliance with the applicable regulatory requirements and performance 
standards of the MCP. 
 
2.0 Definitions 
 
Key terms that appear in capital letters in this document that are not otherwise defined in the 
MCP are defined in Appendix I.   
 
3.0 Regulatory Background 
 
The requirement to provide a Representativeness Evaluation and Data Usability Assessment 
in the documentation that supports an RAO is contained in the MCP at 310 CMR 
40.1056(2)(k) and cited below: 
 

40.1056: Content of Response Action Outcome Statements 
... 
 
(2)   Except where previously submitted, all documentation, plans and/or reports 
necessary to support the Response Action Outcome shall be submitted to the 
Department, including, without limitation, the following: 
... 

(k) for all Class A, B, or C Response Action Outcomes, a Data Usability 
Assessment documenting that the data relied upon is scientifically valid and 
defensible, and of a sufficient level of precision, accuracy, and completeness 
to support the RAO, and a Representativeness Evaluation, documenting the 
adequacy of the spatial and temporal data sets used to support the RAO. 

 
The intent of the MCP requirement to provide a Representativeness Evaluation and Data 
Usability Assessment as part of an RAO Statement is to consolidate and synthesize 
information generated and evaluated throughout the response action process in the 
documentation that demonstrates achievement of an MCP endpoint (Class A or B RAO) or 
major milestone (Class C RAO).   Documentation in fulfillment of this requirement should be 
focused on supporting the conclusions that: (1) disposal site conditions are adequately 
characterized; (2) risks to health, safety, public welfare and the environment have been 
adequately addressed (i.e., all Exposure Pathways have been identified, Exposure Point 
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Concentrations meet the applicable cleanup requirements); and (3) all sources have been 
eliminated or controlled, to the extent required.   
 
Other MCP provisions (310 CMR 40.0017 and 40.0191(2)(c)) define broad performance 
standards for the acquisition, analysis, and reporting of the analytical and environmental 
monitoring data used to support MCP response actions.  To facilitate the application of these 
performance standards, MassDEP published a Compendium of Analytical Methods (CAM), a 
series of recommended protocols for the acquisition, analysis, and reporting of MCP-related 
analytical data.  Parties who elect to use and achieve compliance with the CAM will be 
assured “Presumptive Certainty” for analytical data provided in support of response action 
submittals.   
 
Analytical data that achieve “Presumptive Certainty” are data for which the precision, 
accuracy, and sensitivity have been adequately determined.   Depending on the nature and 
use of other analytical data (CAM Non-Compliant, Non-CAM and Pre-CAM), a separate 
evaluation may be necessary to establish the level of certainty regarding the quality of the 
data points and to confirm that the quality of data is sufficient for its use in support of a 
response action decision.   Additional discussion on the use of data other than CAM 
Compliant data is provided in Section 7 and Appendix II.  All analytical data (CAM 
Compliant, CAM Non-Compliant, Non-CAM and Pre-CAM) must also be evaluated against 
project-specific objectives to determine whether and to what extent it is usable to support the 
RAO. 
 
310 CMR 40.1056(1)(j) requires that parties conducting response actions indicate whether 
the analytical data used to support the RAO were generated using MassDEP’s CAM.  This 
regulatory requirement is met by providing this information in response to a specific question 
about use of CAM data on the RAO transmittal form (BWSC-104).   
 
It is important to note that the broad performance standards (310 CMR 40.0017 and 
40.0191(2)(c)) for ensuring the adequacy of analytical and other environmental assessment 
data are applicable to all MCP response actions. As such, ongoing consideration and 
evaluation of data usability and representativeness are important and appropriate throughout 
the response action process.  These evaluations inform the development of sampling plans, 
the identification of goals or Data Quality Objectives for each assessment event, and the 
development and refinement of the disposal site Conceptual Site Model.   
 

Note: 

The specific requirement to provide a Representativeness Evaluation 
and Data Usability Assessment in an RAO submittal is not intended to 
preclude evaluation and discussion of data usability and 
representativeness as they relate to supporting conclusions in other 
MCP response action submittals. 

 
Figure 1 outlines the process for conducting a Representativeness Evaluation and Data 
Usability Assessment to support an RAO.  As depicted in Figure 1, the Representativeness 
Evaluation and Data Usability Assessment should occur contemporaneously and on an 
ongoing basis.  The results of each of these assessments should be used to inform the other.  
That is, as the analytical and other data become available throughout the course of the site 
investigation, its quality should be assessed to ensure that the data needed to fully represent 
disposal site conditions and support response action decisions and conclusions are usable 
for their intended purpose. The ongoing Representativeness Evaluation will determine 
whether the site investigation needs to be modified or expanded to test or confirm the 
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Conceptual Site Model and/or obtain additional analytical or other data to achieve a level of 
information that is sufficiently representative and of sufficient quality to support the RAO.  
  
4.0    Applicability 
 
This guidance is applicable to all Class A, B or C RAO Statements, including partial RAOs. 
 
5.0 Response Action Outcome Requirements 
 
In documenting that the data used to support an RAO are representative and usable (i.e., 
meets the requirement at 310 CMR 40.1056(2)(k)), the Representativeness Evaluation and 
the Data Usability Assessment must address how the data supports the specific RAO 
requirements in 310 CMR 40.1000 summarized in Table 1: 
 

TABLE 1           SUMMARY OF RESPONSE ACTION OUTCOME REQUIREMENTS  
 

Class A or B RAO Class C RAO 

Delineation of disposal site boundaries  Delineation of disposal site boundaries  

Characterization of Risk  
o Identification of Exposure 

Pathways and Receptors 
o Identification of Hot Spots 
o Calculation of EPCs 
o Identification of Background 

Characterization of Risk  
o Identification of Exposure  

Pathways and Receptors 
o Identification of Hot Spots 
o Calculation of EPCs 
o Identification of Background 

Elimination/control of OHM source(s) 

Achievement of background, to the extent 
feasible (for Class A RAOs) 

Elimination/control of OHM source(s), to the 
extent feasible 

Achievement of No Significant Risk (NSR) Achievement of No Substantial Hazard (NSH) 
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* CAM Compliant data are 
of known accuracy, precision 
and sensitivity; the adequacy 
of information establishing 
the accuracy and precision of 
other analytical data must be 
evaluated separately 
(Appendix II). 
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The documentation must support the conclusions that:  (1) disposal site conditions are 
adequately characterized; (2) risks to health, safety, public welfare and the environment have 
been adequately addressed (i.e., all Exposure Pathways have been identified, Exposure 
Point Concentrations meet the applicable cleanup requirements); (3) all sources have been 
eliminated or controlled, to the extent required; and (4) for Class A RAOs, background has 
been achieved or approached to the extent feasible.    
 
Data generated over the course of conducting response actions should be reviewed and 
considered in the process of conducting the Representativeness Evaluation and Data 
Usability Assessment (i.e., sampling results from all assessment and remedial actions, 
remediation waste characterization information, pilot test results, etc.).  The documentation in 
support of the RAO, however, should not simply be a review of this information.  Rather, it 
should be a thoughtful and succinct synthesis of the judgments and findings that are relevant 
and necessary to support the RAO.   Where judgments are made that certain information is 
more relevant and representative than other information or where inconsistent or 
contradictory information has been discounted or disregarded entirely, those judgments 
should be explicitly stated and adequately supported.    
 
6.0 Representativeness Evaluation 
 
The Representativeness Evaluation is an evaluation and demonstration of the adequacy of 
the spatial and temporal data sets used to support the RAO.  In evaluating the adequacy of 
such data, information such as the site’s historical use, hydrogeological and physical 
characteristics, and field observations should be considered, in addition to analytical data.  
The Representativeness Evaluation determines whether the data set in total sufficiently 
characterizes conditions at the disposal site and supports a coherent Conceptual Site Model. 
The Representativeness Evaluation determines whether there is enough information from the 
right locations, both spatially and temporally, to support the RAO, specifically the 
requirements in Table 1.    
 
The Representativeness Evaluation should demonstrate the adequacy of cumulative data to 
characterize the nature and extent of contamination at the disposal site, the risk to health, 
safety, public welfare and the environment (i.e., the achievement of NSR or NSH) and the 
elimination/control of OHM sources.     
 
The Representativeness Evaluation should identify inconsistent and incomplete information, 
and sources of uncertainty, and justify why such inconsistent information, data gaps, or 
uncertainty are not sufficient to undermine the RAO Opinion (i.e., justify the use of the data to 
support the RAO).  
 
Sections 6.1 through 6.8 below describe the elements that should be evaluated in a 
Representativeness Evaluation in support of an RAO pursuant to 310 CMR 40.1056(2)(k).   
 

 6.1 Conceptual Site Model 
 
The Representativeness Evaluation should provide a succinct summary of the most 
current disposal site Conceptual Site Model (CSM).  The CSM is a site-specific 
description of what and how contaminants entered the environment, how they were 
transported within the system, and routes of exposure to and identification of human 
and environmental receptors. It provides a framework for assessing risks from 
contaminants, controlling or eliminating sources, developing response action 
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strategies, and determining whether those strategies have been effective in achieving 
the RAO requirements. 
 
The CSM should be modified as necessary to incorporate new information and guide 
decision-making throughout the site assessment, risk characterization, and 
remediation of the disposal site.  Its complexity is directly related to the complexity of 
disposal site conditions.   
 
At the point in the response action process that a Representativeness Evaluation is 
prepared to support a Class A, B, or C RAO, the CSM should be well-developed.  The 
CSM summary should provide the following information to the extent it is relevant to 
characterizing disposal site conditions and supporting the RAO:  
 

• History of the disposal site as applicable to the potential presence of oil and 
hazardous materials; 

• Geologic and hydrogeological setting; 
• Description of known/likely source(s) and types of contaminants 
• Description of the known/estimated volume/mass of contaminant(s) released; 
• The approximate date/time period of the release(s); 
• The location(s) of the release(s) and affected media and horizontal and vertical 

extent of the contamination; 
• Description of contaminant fate and transport in the environment, including 

migration pathways and rates, density and hydrodynamic factors, and 
contaminant degradation rates and degradation products; and 

• Mechanisms/pathways and points of exposure by human and ecological 
receptors.  

 
Subsequent discussion of all other elements of the Representativeness Evaluation 
(Sections 6.2 through 6.8) should refer to relevant aspects of the CSM. 
 
6.2  Use of Field/Screening Data  

Use of field screening methods and EPA’s Triad approach can reduce costs, improve 
decision certainty, and accelerate and improve the cleanup process.  MassDEP 
supports the appropriate use of alternative analytical approaches, including field 
screening methods, at 21E sites.  The Representativeness Evaluation should discuss 
the manner in which Field/Screening Data were incorporated into decisions about field 
investigations and sampling, and the comparability of Field/Screening Data results and 
visual/olfactory observations with laboratory results.  In general, Field/Screening Data 
do not have the same level of analytical quality control, sensitivity and specificity as data 
produced in fixed laboratories.  Consequently, Field/Screening Data should generally be 
used to augment or complement fixed laboratory data and should seldom be used for 
characterizing Exposure Point Concentrations without laboratory confirmation of a subset 
of samples.    

6.3   Sampling Rationale  
 
The Representativeness Evaluation should justify that the media and locations (in 
terms of both area and depth) sampled are appropriate to support the conclusions of 
the RAO, specifically the requirements identified in Table 1.  The discussion should 
indicate the relationship and proximity of the sampling locations to source areas and 
impacted media; which samples are taken from within impacted areas and which are 
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taken from outside (adjacent or above/below) impacted areas; and any samples that 
are considered Critical Samples (i.e., samples identified as Critical Samples in 
sampling plans).  The discussion should support the conclusion that the sampling 
locations are sufficient to delineate disposal site boundaries, identify background, 
calculate Exposure Point Concentrations, identify Hot Spots, identify exposure 
pathways and receptors, and demonstrate source elimination or control.   
 
6.4  Number, Spatial Distribution and Handling of Samples 
 
This component of the Representativeness Evaluation involves justifying that the 
number and spatial distribution of the samples within a given sampling area (as 
identified by the discussion under Section 6.3) are sufficient to support the RAO, 
specifically the requirements identified in Table 1. This component of the evaluation 
should include discussion of relevant information on the density of sampling locations 
and the collection and handling of samples (e.g., compositing, split samples, etc.).  If 
the contamination is distributed in an unknown or random manner due to historical use 
of the property, justification should be provided as to how the sampling density and 
distribution took this into account.  As appropriate, this discussion may be combined 
with the discussion related to Section 6.3. 
 

 6.5  Temporal Distribution of Samples  
 
For disposal site conditions that warrant monitoring over time, the Representativeness 
Evaluation should justify that the frequency and time period of such temporal sampling 
is sufficient to support the RAO.  Specifically, the evaluation should demonstrate that 
the requirements identified in Table 1 are met; that no ongoing or uncontrolled source 
of contamination remains, that concentrations are stable and/or diminishing over time, 
that Exposure Point Concentrations accurately reflect disposal site conditions and are 
consistent over time.  Where relevant, the discussion should address the effect of 
seasonal variability on disposal site conditions and contaminant concentrations and 
migration. 
 
6.6  Completeness  
 
Data gaps should be identified and their significance discussed.  Generally, target 
completeness for all samples identified as Critical Samples (Section 6.3) should be 
100%.   
 
6.7  Inconsistency and Uncertainty 
 
The Representativeness Evaluation should justify that inconsistent information and 
sources of uncertainty are not sufficient to undermine the RAO Opinion.  Examples of 
such information include historical use information that is inconsistent with 
contaminants found or not found, analytical results that are inconsistent with 
Field/Screening Data or other observations (e.g., remediation waste data) that indicate 
contaminants in addition to those evaluated in the risk characterization.  
 
6.8  Information Considered Unrepresentative 
 
Where it is not otherwise apparent or discussed in previous sections, the 
Representativeness Evaluation should identify information generated during the 
course of response actions that was not used to support the RAO because it was 
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determined to be unrepresentative or no longer representative of disposal site 
conditions (e.g., conditions changed as the result of remedial actions). 

 
7.0 Data Usability Assessment 
 
A Data Usability Assessment has an analytical and a field component.  An Analytical Data 
Usability Assessment is used to evaluate whether analytical data points are scientifically valid 
and defensible, and of a sufficient level of precision, accuracy, and sensitivity to support the 
RAO, specifically the requirements specified in Table 1.  The Analytical Data Usability 
Assessment evaluates whether the analysis of “What’s in the Jar” has yielded a valid result.  
 
The Field Data Usability Assessment evaluates whether the sampling procedure (e.g., 
sampling method, sample preservation and hold times) ensures that the sample that is 
collected and delivered to the laboratory is representative of the sampling point.  
 
The rigorousness of a Data Usability Assessment should be proportional to the complexity of 
the project and the ramifications of risk-related decisions associated with the interpretation of 
the data.  Sections 7.1 through 7.3 below describe elements of a Data Usability 
Assessment conducted in support of a Response Action Outcome pursuant to 310 CMR 
40.1056(2)(k). 

 
7.1  Analytical Data Usability Assessments 

 
7.1.1   Evaluation for CAM Compliant Data 

 
CAM Compliant data (data with “Presumptive Certainty”) is of known accuracy, 
precision and sensitivity.  Any identified analytical quality control performance standard 
deficiencies for CAM Compliant data must be described in the Laboratory Case 
Narrative.  The Analytical Data Usability Assessment should provide (1) an evaluation 
of the sensitivity of the CAM Compliant data in comparison with project-specific 
objectives, and (2) a discussion of how the uncertainty associated with any identified 
analytical deficiencies may affect the overall accuracy, precision and sensitivity of the 
analytical data and the achievement of project-specific objectives.  This discussion 
must address any analytical data issues that were included in the Laboratory Case 
Narrative and provide justification as to why such analytical data are still considered 
acceptable to support the RAO in light of data qualifications.   
 
7.1.2   Evaluation for CAM Non-Compliant, Non-CAM and Pre-CAM Data  
 
Other types of analytical data (CAM Non-Compliant, Non-CAM, and Pre-CAM), 
subsequently referred to as “non-CAM” data, may require a more in-depth review 
and evaluation of the accuracy, precision, and sensitivity of these data points.  Table 2 
summarizes the different categories of analytical data and how such data may be used 
in an Analytical Data Usability Assessment.  Appendix II summarizes the elements 
that should be considered in evaluating the accuracy, precision, and sensitivity of data 
points for the “non-CAM” data categories.    
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TABLE 2    ANALYTICAL DATA USABILITY CONSIDERATIONS FOR DIFFERENT DATA 
CATEGORIES 

 
DATA QUALITY 

CATEGORY 
DEFINITION ANALYTICAL DATA USABILITY 

CONSIDERATIONS 
 

CAM Compliant 

 
 

Analytical results (1) determined 
using an “MCP Analytical Method” 
detailed in the CAM; (2) that 
comply with method-specific QC 
requirements specified in CAM; (3) 
that are reported with a narration of 
method–specific performance 
standard deficiencies, as 
necessary; and (4) reported with 
the required deliverables specified 
in the CAM for MCP analytical data.
CAM Compliant data are data 
with “Presumptive Certainty”. 
 

CAM-compliant analytical data meeting 
method- and project-specific Data 
Quality Objectives may be used to 
support an RAO pursuant to 310 CMR 
40.1056 (2)(k). The Analytical Data 
Usability Assessment should discuss 
how any analytical deficiencies might 
affect the overall accuracy, precision 
and sensitivity of the analytical data.  
The effect of any Laboratory Case 
Narrative issues must be evaluated in 
the Data Usability Assessment. 

CAM Non-Compliant 

 
Analytical results determined using 
an “MCP Analytical Method” 
detailed in the CAM that: (1) are not 
in compliance with method-specific 
QC requirements specified in the 
CAM; (2) do not include a narration 
of method–specific performance 
standard deficiencies, as 
necessary; and/or (3) do not 
include the required deliverables 
specified in the CAM for MCP 
analytical data. 
 

Non-CAM 
 

 

Analytical results determined using 
an analytical method that is not 
currently included in the CAM. 

“N
on

-C
A

M
” 

A
na

ly
tic

al
 D

at
a 

Pre-CAM 
 
 

Analytical results determined using 
any analytical method before 
August 1, 2003 for methods 
included in the CAM. 

Analytical data other than “CAM 
Compliant” may be used to support an 
RAO pursuant to 310 CMR 40.1056 
(2)(k), but only after any uncertainties 
associated with identified data 
deficiencies, with respect to the overall 
accuracy, precision and sensitivity of 
the analytical data, are evaluated. See 
Appendix II. 
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In addition to supporting the use of “non-CAM” data by an evaluation of the elements 
in Appendix II, other circumstances in which “non-CAM” data may be used to 
supplement CAM data points include: 
• Consistency - where consistency (i.e., consistent concentrations and trends) can 

be demonstrated between “non-CAM” data and CAM data generated for 
comparable samples at the disposal site;  

• Lack of risk associated with use of the data - where it can be clearly demonstrated 
that any uncertainties related to the “non-CAM” data are unlikely to affect the 
conclusions of the RAO or the risk characterization on which it is based.   

Under such circumstances, documentation of consistency or lack of risk, as described 
above, may be sufficient to demonstrate the usability of data to supplement CAM data 
points, and additional documentation as specified in Appendix II would not be 
necessary.   
 
7.1.3  Data Evaluation Criteria 
 
All data supporting the RAO should be evaluated to determine whether it is usable for 
that purpose.  Appendix III summarizes how the PARCSS parameters apply to the 
evaluation of data usability and any project-specific Data Quality Objectives.  Any 
limitations or qualifications on the use of the data in the RAO should be stated and 
explained in the Data Usability Assessment documentation.    
 
The Analytical Data Usability Assessment should evaluate whether the Reporting 
Limits for the analyses are sensitive enough to support the RAO, specifically the 
requirements identified in Table 1.  For example, if the analysis is conducted to 
determine an Exposure Point Concentration (EPC) and compare the EPC to a Method 
1 standard, the Reporting Limit must be at/below the standard.  

 
7.2  Field Data Usability Assessment  
 
Use of appropriate sampling methods is a critical component of ensuring sample 
integrity.  In addition, how samples are handled in the field (e.g., split samples, 
compositing, etc.), as well as the use of proper sampling containers and preservatives, 
are essential to minimizing any potential loss of contaminants of concern prior to 
laboratory analysis and ensuring that the sample delivered to the laboratory for 
analysis is representative of field conditions.  The application of field quality control 
elements should be commensurate with the data’s intended use.  Table 3 provides a 
summary of different field quality control elements to be considered/used both when 
collecting samples and subsequently in evaluating the quality of analytical results.  
MassDEP’s Compendium of Analytical Methods Quality Assurance and Quality 
Control Guidelines for the Acquisition and Reporting of Analytical Data in Support of 
Response Actions Conducted Under the Massachusetts Contingency Plan (MCP) 
(WSC–CAM–VIIA) provides general guidance on the use of field quality control 
elements for all samples and specifies minimum field quality control requirements for 
drinking water samples  (See WSC-CAM-VIIA, Section 2.0).  Any field quality control 
issue identified through field quality control elements that would limit or qualify the use 
of data presented in support of the RAO should be identified and discussed in the Data 
Usability Assessment.     
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7.3 Rejection of Analytical Data as the Result of Gross Failure 
 
Data under consideration for use in support of an RAO should be assessed against 
the criteria indicative of “gross failure” in quality control as described in Appendix IV.  
Data that are deemed unusable as the result of a gross failure of quality control in the 
process of sampling or analysis should not be used to support an RAO (see Figure 1). 
Note, data that are not eliminated based on the gross failure criteria may still otherwise 
be found unusable or of limited use following a data quality assessment.  
 

TABLE 3   FIELD QUALITY CONTROL ELEMENTS TO BE CONSIDERED FOR ALL 
ANALYTICAL DATA CATEGORIES 

 

Review Element Field Quality Control Indicators 

Sampling Procedure Field Accuracy/Field Precision 

Sample Containers and Sample Preservation Field Accuracy 

Holding Times  Field Accuracy 

Field Duplicates Field Precision 

Matrix Spikes/Matrix Spikes Duplicates Field Accuracy/Field Precision 

Equipment Blank/Trip Blank Field Accuracy/Sensitivity 
 

 
8.0  Conclusions  
 
In addition to addressing the elements outlined in Sections 6.0 and 7.0, the 
Representativeness Evaluation and Data Usability Assessment narrative submitted in support 
of an RAO should contain a conclusions section that summarizes the overall findings of the 
evaluations.   
 
9.0  Documentation   
 
The Representativeness Evaluation, Data Usability Assessment and Conclusions should be 
documented in the Response Action Outcome submittals as a distinct section.  This 
documentation should include the information outlined in this guidance.  The length and detail 
of this documentation should be commensurate with the complexity of the disposal site 
conditions, the amount of analytical and other data collected and evaluated in support of the 
Response Action Outcome, and issues identified in the Representativeness Evaluation and 
Data Usability Assessment.  Parties are encouraged to use the Representativeness and 
Data Usability Worksheet provided in Appendix V in such documentation.  Appendix VI 
provides a Data Summary Table format that may be used to summarize the analytical data 
generated in the course of response actions. For many disposal site scenarios, completed 
worksheets alone may be sufficient to document the information needed to meet the 
Representativeness Evaluation and Data Usability Assessment requirements.    
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APPENDIX I   DEFINITIONS OF KEY TERMS 
 
Analytical Data Usability Assessment means a systematic evaluation of the uncertainty 
associated with analytical data points in terms of their accuracy and precision conducted 
pursuant to 310 CMR 40.1056(2)(k).  It determines whether an individual analytical data point 
is indicative of the location sampled and establishes or qualifies to what extent the analytical 
data for that sampling point meet applicable Data Quality Objectives, and are suitable for 
use in a Representativeness Evaluation pursuant to 310 CMR 40.1056(2)(k).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAM Compliant means analytical results: (1) determined using an “MCP Analytical Method” 
detailed in the CAM; (2) that comply with method-specific QC requirements specified in CAM; 
(3) that are reported with narration of method–specific performance standard deficiencies, as 
necessary; and (4) reported with the required deliverables specified in the CAM for MCP 
analytical data.  CAM Compliant data are data with “Presumptive Certainty”. 
 
CAM Non-Compliant means analytical results determined using an “MCP Analytical Method” 
detailed in the CAM that: (1) are not in compliance with method-specific QC requirements 
specified in the CAM; (2) do not include narration of method–specific performance standard 
deficiencies, as necessary; and/or (3) do not include the required deliverables specified in the 
CAM for MCP analytical data. 
 
Compendium of Analytical Methods (CAM) is a MassDEP publication that provides (a) 
information and guidance to all parties on analytical and data quality issues, and (b) 
requirements and specifications for those parties who wish to obtain “Presumptive Certainty” 
for satisfying the data quality requirements of the MCP at 310 CMR 40.0017 and 310 CMR 
40.0191(2)(c). 
 
Conceptual Site Model (CSM) is a description of what contaminants are present, how they 
entered the environment, how they were transported within the system, and routes of 
exposure to and identification of human and environmental receptors. It provides a framework 
for assessing risks from contaminants, controlling or eliminating sources, developing 
response action strategies, and determining whether those strategies have been effective in 
achieving the RAO requirements. 

Note:  The US Environmental Protection Agency uses the term “Data 
Usability” to encompass a range of factors used to evaluate the quality and 
adequacy of data points and data sets.  Data Usability as defined by EPA 
includes consideration of precision, accuracy, representativeness, 
completeness, comparability and sensitivity (a.k.a. the PARCCS 
parameters).  Under the MCP, the “Representativeness Evaluation” is a 
distinct evaluation of all data (not just analytical) used to support the RAO.  
Parties familiar with the EPA’s use of the terms related to Data Usability 
should be aware of the differences in the way EPA and the MCP and this 
guidance apply these terms.  Appendix III presents how PARCCS 
parameters apply to Data Usability Assessments for the MCP process. 
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APPENDIX I   DEFINITIONS OF KEY TERMS 
 
Critical Sample means a sample for which a usable result is necessary to support a 
conclusion that the response action objectives have been met (i.e., absent a usable result for 
such sample, it cannot otherwise be demonstrated that the objective has been achieved).      
 
Data Quality Objectives are the qualitative and quantitative statements that clarify an 
assessment’s technical and data quality goals, define the appropriate type of data to be 
obtained, and specify tolerable levels of potential decision errors that will be used as the 
basis for establishing the quality and quantity of data needed to support decisions.  
 
Data Usability Assessment means an assessment of whether data are scientifically valid 
and defensible, and of a sufficient level of precision, accuracy, and sensitivity to support the 
response action decision.  A Data Usability Assessment has an analytical and a field 
component (see Analytical Data Usability Assessment and Field Data Usability 
Assessment).   
 
Field Data Usability Assessment means an evaluation of the sampling procedure (e.g., 
sampling method, preservation, hold times) and, as appropriate, field quality control elements 
to ensure the quality of the sample and to identify any issues of concern that may limit or 
qualify the use of the data. 

Field/Screening Data means data produced in the field using test kits, hand-held 
instruments and/or “portable” laboratory instruments with or without pre-concentration.   

Laboratory Case Narrative means a discussion provided by the laboratory of any 
performance standard non-conformances. 
 
Non-CAM means an analytical result determined using an analytical method that is not 
currently included in the CAM.  (Common examples include dioxins/furans, PCB congeners 
or homologues, and various wet chemistry analyses.) 
 
Pre-CAM means an analytical result determined using an analytical method conducted prior 
to August 1, 2003 for methods included in the CAM.   
 
Representativeness Evaluation means a comprehensive evaluation of the adequacy of 
spatial and temporal data sets in representing disposal site conditions and supporting 
environmental decision-making.  As used in this definition, information for determining 
whether the data are spatially and temporally adequate includes the site’s historical use, 
hydrogeological and physical characteristics, field observations and similar data in addition to 
analytical data. The Representativeness Evaluation, pursuant to 310 CMR 40.1056(2)(k), 
must consider the full range of data gathered over the course of the response action process.  
The rigorousness of the Representativeness Evaluation should be proportional to the 
complexity of the project and the CSM and the ramifications of risk-related decisions 
associated with the evaluation of disposal site conditions. 
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APPENDIX II   ELEMENTS FOR EVALUATING THE ACCURACY, PRECISION AND SENSITIVITY 
OF CAM NON-COMPLIANT, NON-CAM AND PRE-CAM DATA CATEGORIES 

 
Table II-I Elements for Evaluating the Accuracy, Precision and Sensitivity of CAM 

Non-Compliant, Non-CAM and Pre-CAM Data Categories 

Review Element Data Quality Indicator 

GC/MS Tunes (GC/MS methods only) Laboratory Accuracy 

Endrin/DDT Breakdown (Pesticides only) Laboratory Accuracy 

Initial Calibration (Reporting Limit) Laboratory Accuracy/Sensitivity 

Continuing Calibration  Laboratory Accuracy 

Interference Checks (Metals only) Laboratory Accuracy 

Method Blanks Laboratory Sensitivity and Laboratory Cross- 
Contamination Evaluation 

Laboratory Control Spikes (LCS) Laboratory Accuracy 

Laboratory Control Spike Duplicate (LCSD) Laboratory Accuracy and Precision 

Matrix Spikes (MS) Method Accuracy in Sample Matrix 

Matrix Duplicate (MD) and  
Matrix Spike Duplicates (MSD) Method Accuracy and Precision in Sample Matrix 

Surrogate Spike Recovery (Organics only) Accuracy in Sample Matrix 

Internal Standards Laboratory Accuracy and Method Accuracy in 
Sample Matrix 

Fractionation Check Standard (EPH only) Laboratory Accuracy 

Laboratory Case Narrative and Data Report 
Ensures Consistent Reporting and Compliance with 
CAM and/or Sufficient Information Available to 
Perform Analytical Data Usability Assessment 

 

Table II-II Additional Elements to Consider for Analytical Data Usability Assessment 
of Non-CAM, Pre-CAM, and Field/Screening Data 
Review Element Data Quality Objective 

Standard Operating Procedure (SOP) Overall Method Consistency and Reproducibility 

Initial Demonstration of Proficiency Overall Analytical Performance 
Additional Elements Which May be Required for 
Non-CAM, Pre-CAM and Field Screening 
methods Based on Review of SOP or Method 
Requirements 

To Be Determined Based on SOP or Method 
Review 
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1 Note:  Some of these PARCCS measures are not required deliverables for CAM data.  CAM data require reporting of LCS/LCSD, Method blanks, 
and surrogates.  MS/MSD/MD are performed upon project-specific/LSP request. 

APPENDIX III       USE OF PARCCS PARAMETERS FOR MCP DATA USABILITY ASSESSMENT1 
QC Element Laboratory Measures Field Measures Basis of Evaluation 

Precision Laboratory Control Sample 
(LCS)  LCS Duplicates (LCSD) 
Matrix Duplicates 
Historical Data Trends 

Field Duplicates 
Matrix Spike Duplicates  
Matrix Duplicates  
Appropriate Sampling Procedure 

Evaluation of Project Precision Data Quality 
Indicators by Media Type.  Evaluation of 
Compliance with Project’s Data Quality 
Objectives. 

Accuracy LCSs 
Matrix Spikes 
Internal Standards 
Surrogate Recovery 
Initial Calibration 
Continuing Calibration 
Standard Reference Material 

Matrix Spikes/Matrix Spike Duplicates  
Inclusion of “Blind” Samples 
Appropriate Sampling Procedures 
Appropriate Sample Containers 
Appropriate Sample Preservation 
Holding Times 
Equipment Blank/Field Blank  

Evaluation of Project Accuracy Data Quality 
Indicators by Media Type.  Evaluation of 
Compliance with Project’s Data Quality 
Objectives 

Representativeness Laboratory Homogenization  
Appropriate Sub-sampling 
Appropriate Dilutions 
“As Received” Sample 
Preservation Meeting Hold Times

Appropriate Sampling Procedures 
Appropriate Sample Containers 
Appropriate Sample Preservation 
Incorporation of Field Screening Data 

Evaluation of consistency of data with 
Conceptual Site Model 
Evaluation of consistency of analytical data 
with field data and hydrogeological site data  
Evaluation of spatial and temporal variabilities   

Comparability GC/MS Tuning 
Calibration 
Analytical Method Followed 

Comparison to Previous Data Points 
Comparison to Similar Data Points 

Evaluation of inter-comparability of all site data 
and information by media type 

Completeness 
 

% Sample Per Batch Analyzed 
and  Reported 
All Critical Samples Reported 
and Unqualified 

% Planned Samples Collected 
All Critical Samples Collected 

Analyte list consistent with site history 
Number of data points adequate to describe 
the magnitude and areal extent of release 
 

Sensitivity Method Blanks 
Instrument Blanks 
Reporting Limit (Lowest 
Calibration Standard) 
Appropriate Analytical Method 

Equipment Blank/Field Blanks 
Appropriate Sample Volume or Weight 

Evaluate whether reporting limits for data 
adequate to demonstrate compliance with 
applicable standards 
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APPENDIX IV   REJECTION CRITERIA – ANALYTICAL DATA USABILITY ASSESSMENTS 
 

Purpose:  To determine if data are unusable for supporting an RAO due to gross failure of quality 
control. 
 
References: 
 

EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses, 
December 1996 (updated in February 2004 for pesticides/PCBs). 
 
Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses, 
February 1989. 

 
Definition of Rejected Data: The data are unusable (analyte/compound may or may not be present) 
due to gross failure of quality control criteria and cannot be used to support project objectives. 
 
Inorganic Criteria for Rejection of Data:  Applicable to metals, hexavalent chromium, cyanide, and 
other inorganic parameters. 
 

• Holding Time (HT):  “Gross” violation of HT; “gross” = greater than two times the allowable HT: 
reject all non-detected results 

• Laboratory Control Sample (LCS) and LCS Duplicate Recoveries:  
o Aqueous samples only: recovery < 50%: reject all results for affected analyte 

(professional judgment commonly used if LCS < 50% but MS shows acceptable recovery 
to determine result as usable; professional judgment may be used to reject non-detected 
results only)  

o Soil: solid LCS or Standard Reference Material recoveries compared to vendor control 
limits: use professional judgment on rejection of data 

• Matrix Spike (MS) Recovery: recovery < 30%: reject non-detected results for affected analyte in all 
associated samples in batch (up to 20 associated samples).  Exception: Low recovery of 
hexavalent chromium in soils may be acceptable if supported by pH and ORP data which 
demonstrate reducing conditions 

• Professional Judgment:  Example – severely poor overall instrument performance may cause all 
associated data to be rejected; if percent solids content very low (<10%), may reject data 

 
Organic Criteria for Rejection of Data:  Applicable to VOCs, SVOCs, Pesticides, PCBs, and 
herbicides, and can also be applied to VPH/EPH. 
 

• Holding Time (HT):  “Gross” violation of HT; “gross” = greater than two times the allowable HT: 
reject all non-detected results 

• Sample Preservation (VOCs only): Soil/sediment samples without methanol or water (alternative 
for low level VOCs only) preservation: reject all non-detected results 

• Laboratory Control Sample (LCS) and LCS Duplicate Recoveries: recovery < 10%: reject non-
detected results for affected compound 

• Surrogate Recovery: recovery < 10%: reject associated non-detected results (see CAM method for 
compounds associated with surrogate by class), except if low recovery is due to necessary 
analytical dilution(s) 

• Matrix Spike/Matrix Spike Duplicate Recoveries: recovery < 10%: reject non-detected results for 
affected compound in unspiked field sample only (i.e., field sample used for MS/MSD only) 

 



 

 17

APPENDIX IV  REJECTION CRITERIA – ANALYTICAL DATA USABILITY ASSESSMENTS 
 
Organic Criteria for Rejection of Data, continued 
 

• Calibrations: RRF < 0.05 (with no technical justification for RRF being lower): reject non-detected 
results for affected compound in all associated samples 

• Internal Standards: Area Counts < 20% of associated Calibration Standard: reject associated non-
detected results, depending on which compounds are quantitated with the affected internal 
standard 

• Fractionation Check Standard Recoveries (EPH only): recovery < 10%: reject non-detected results 
for affected compound  

• Dual Column Precision: %D > 100% for single-component pesticides and herbicides: reject 
positive and non-detected results; % D > 500% for multicomponent pesticides and Aroclors: 
reject positive and non-detected results 

• Endrin/DDT Breakdown: Breakdown >20%: reject non-detected results for endrin or DDT, 
whichever is affected 

• Professional Judgment:  Example – severely poor overall instrument performance may cause all 
associated data to be rejected; if percent solids content very low (<10%), may reject data 
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APPENDIX V   REPRESENTATIVENESS AND DATA USABILITY WORKSHEET 
 
A. Representativeness Evaluation    (Specific to information/samples used to support the RAO. 

Refer to Section 6.0 through 6.8.) 
A-1  Provide a succinct summary of the Conceptual Site 
Model (CSM) for the disposal site.  Discussion should 
include: 

- Disposal site history 
- Geologic/hydrogeological setting  
- Contaminant Source(s) and Type(s) 
- Description of the volume/mass and types of 

contaminants released to the environment 
- Date/time period of release(s), if known 
- Release location, affected media, and horizontal 

and vertical extent of the contamination 
- Contaminant migration pathways  
- Mechanism/pathways and points of exposure by 

human and ecological receptors 
 

(Refer to Section 6.1) 

 

A-2  Discuss use of Field/Screening Data in response 
action decision making, including: 

- Contaminant of Concern screening/elimination 
- Selection of sampling locations  
- Comparison to laboratory results 
- Comparison to visual/olfactory observations 

 
(Refer to Section 6.2) 

(  ) No Field/Screening Data were used to directly 
support this RAO. 
 
(  ) Field/Screening Data were used, as follows: 

A-3  Discuss and justify sampling locations and depths 
collected in support of RAO regarding: 

For Class A or B RAOs 
- Delineation of disposal site boundaries (horizontal 
and vertical) 
- Elimination/control of OHM source(s) 
- Characterization of Risk (Exposure 
Pathways/Receptors, Hot Spots, samples included 
in EPCs, Background)  
- Achievement of No Significant Risk (NSR) 

For Class C RAOs 
- Delineation of disposal site boundaries (horizontal 
and vertical) 
- Elimination/control of OHM source(s) 
- Characterization of Risk (Exposure 
Pathways/Receptors, Hot Spots, samples included 
in EPCs, Background) 
- Achievement of No Substantial Hazard (NSH) 

 
(Refer to Table1 and Section 6.3; A-3 and A-4 of the 
worksheet may be combined, as appropriate.) 
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A. Representativeness Evaluation    (Specific to information/samples used to support the RAO. 
Refer to Section 6.0 through 6.8.) 

A-4  Discuss and justify the density, spatial distribution, 
collection methods, and handling (compositing, split 
sampling) of samples collected in support of RAO (in 
relation to the justification provided in A-3 for meeting the 
RAO requirements)  
 
(Refer to Table 1 and Section 6.4) 

 

A-5  Identify disposal site conditions, if any, that warrant 
the collection and analysis of temporal samples.  For 
disposal sites that require monitoring over an extended 
time period, discuss and justify the number and time 
interval for sampling rounds conducted in support of the 
RAO for the following: 

For Class A or B RAOs 
- Delineation of disposal site boundaries (horizontal 
and vertical) 
- Characterization of Risk (Exposure 
Pathways/Receptors, Hot Spots, samples included 
in EPCs, Background) 
- Elimination/control of OHM source(s) 
- Achievement of No Significant Risk (NSR) 

For Class C RAOs 
- Delineation of disposal site boundaries (horizontal 
and vertical) 
- Characterization of Risk (Exposure 
Pathways/Receptors, Hot Spots, samples included 
in EPCs, Background) 
- Elimination/control of OHM source(s)  
- Achievement of No Substantial Hazard (NSH) 

  
(Refer to Table 1 and Section 6.5) 

(  ) Temporal sampling not warranted for this 
disposal site. 

A-6  Field Completeness of Data:  Discuss data gaps 
identified in sampling and analytical information used to 
support RAO and their significance.  
 
(Refer to Section 6.6) 

 
 

A-7  Identify any inconsistent information or uncertainty 
and justify disregarding such information or uncertainty 
(e.g., site assessment data inconsistent with historical 
information, field screening data/observations 
inconsistent with analytical data, use of data to support 
the RAO in spite of identified analytical or other 
deficiencies, etc.) in rendering the RAO Opinion. 
 
(Refer to Section 6.7)   
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A. Representativeness Evaluation    (Specific to information/samples used to support the RAO. 
Refer to Section 6.0 through 6.8.) 

A-8   Where it is not otherwise apparent or discussed in 
previous sections, identify/discuss information generated 
during the course of response actions that was not used 
to support the RAO because it was determined to be 
unrepresentative or no longer representative of disposal 
site conditions. 
 
(Refer to Section 6.8)  
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B.  Data Usability Assessment   (Specific to samples used to support the RAO.  Refer to 
Table 1, Section 7.0 through 7.3, and Appendices I, II, III and IV.) 

B-1  List all MCP activities that provided the 
analytical data reviewed in the course of 
conducting the Data Usability Assessment in 
support of the RAO.  Include the media 
sampled and the month and year the data were 
acquired.   

(  )  Listed below. 
 
(  )  Attached separately (provide attachment 
reference). 

B-2  Discuss appropriateness of selected 
analytical methods to quantitatively support the 
RAO.  

 
 
 

B-3  Discuss appropriateness of selected 
analytical methods’ Reporting Limits (RL) to 
quantitatively support the RAO.  

(  ) All Reporting Limits were at or below applicable 
standards.   

B-4  Discuss laboratory performance criteria 
and data quality indicators used to assess 
overall Analytical Accuracy (continuing 
calibration, laboratory control spikes, etc.) and 
Analytical Precision (laboratory duplicates, 
laboratory control spike duplicates, etc.).  For 
CAM data, see MCP Analytical Method Report 
Certification Form and Laboratory Case 
Narrative. 
 
 

(  ) Met all CAM requirements and performance 
standards without qualification.   
 
(  ) If not, discuss data usability implications.  
 

B-5  Discuss performance criteria and data 
quality indicators used to assess overall Field 
Data Usability (sample preservation 
compliance, sample sub sampling/compositing, 
etc.). 

 

B-6  Discuss any data rejected pursuant to 
Appendix IV, Rejection Criteria – Analytical 
Data Usability Assessments. 

(  ) No data rejected pursuant to Appendix IV. 
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C.  Representativeness Evaluation and Data Usability Assessment Summary and 

Conclusions  (Refer to Section 8.0) 
 

Provide a summary declaration that the data set 
relied upon to support the RAO is:  
 

1. Scientifically valid and defensible, and of 
sufficient accuracy, precision and 
completeness; and 

 
2. Representative with regards to the spatial 
and temporal distribution of sampling points. 
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APPENDIX VI DATA SUMMARY TABLE 




