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1.  Purpose and Scope 

This Quality Assurance Project Plan (QAPP) details protocols and procedures to ensure that 
surface-soil sampling and chemical analysis are performed in a manner consistent with the 
data quality objectives (DQOs) established for the project. 
 
This QAPP identifies project responsibilities and prescribes guidance and specifications to 
make certain that: 
 

 Samples are collected in a manner that ensures that they are representative of 
the media being collected, and in a manner consistent with the DQOs 

 Samples are identified and controlled through sample tracking systems and 
chain-of-custody protocols 

 Field and laboratory analytical results are valid and useable by adherence to 
proper protocols and procedures 

 Calculations and evaluations are accurate and appropriate 

 Generated data are validated so they can be directly applied to the objectives 
of the investigation 

 All aspects of the measurement process, from field through laboratory, are 
documented to provide data that are technically sound and legally defensible 

 
The requirements prescribed in the QAPP apply to all contractor and subcontractor activities, 
as appropriate, for their respective tasks. 
 
The prime responsibilities detailed in Section 3, Project Organization, extend to all quality-
related controls and activities.  The quality control (QC) and quality assurance (QA) elements 
address essential project-specific components.  The project-specific QA/QC requirements are 
aimed at preventing substandard or erroneous actions from occurring in these essential areas. 
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The following documents have been used to prepare this QAPP.  
 

 Quality Assurance Guidance for Conducting Brownfields Site Assessment, 
EPA, 1998. 

 Region I, EPA-New England Data Validation Functional Guidelines For 
Evaluating Environmental Analysis, United States Environmental Protection 
Agency (EPA), Revised December 1996 

 EPA Region I Performance Evaluation Program Guidance, EPA, Revised July 1996 
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2.  Project Description 

2.1 Site Location and Background 

The property is located at 239 Pautipaug Hill Road in the Towns of Sprague and Franklin, 
Connecticut.  Access to the site is from Holton Road in Franklin.  The site location is shown 
in Figure 1.   
 
The Mukluk Sportsmen’s Club purchased the property from Baltic Mill Company on 
August 4, 1966.  In 1992, Mukluk Sportsmen’s Club transferred the property to the club 
owners (Fanning, Laliberte, et al.).  The Mukluk Sportsmen’s Club started leasing the 
property circa 1955.  A skeet range has operated from circa 1966 to circa 2005.  The property 
was used for hunting, skeet shooting, and a rifle range.  There appears to have been no 
industrial use of the property during the ownership by the Baltic Mills Company or Ponemah 
Mills.  The property is currently owned by the Town of Sprague. 
 
The skeet range consisted of a cleared area approximately 300 feet by 200 feet.  The skeet 
range was covered with varying amounts of broken skeet targets and shotgun shell casings.   
 
A gated, gravel road extends from the site access road to the northern portion of the site.  
Other areas of the site are wooded and undeveloped.  Topography varies greatly on site from 
very steep, sloping along the river in the southeastern portion of the site and along the 
western side of the site, to more moderate grades in the central portion of the site.  
 
Previous environmental studies/cleanup conducted at the site are described in these 
documents: 
 

 Phase I and II Environmental Site Assessment, GEI Consultants, Inc., June 3, 2005 

 Phase III Field Investigation and Remedial Action Plan, GEI Consultants, Inc. 
December 2005 

 Summary-Mukluk Interim Remedial Measures, Paul Burgess, LLC, June 27, 2007 

In general, approximately 15 acres of forested land, including a 2-acre wetland, are 
contaminated with lead up to approximately 20,000 parts per million (ppm).  The lead 
contamination resulted from the lead shot used at the skeet range.  
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2.2 Project Goals and Objectives 

This surface-soil sampling and chemical analysis project is being conducted for two 
purposes: 
 

1. To reassess surface-soil quality for lead subsequent to the cleanup of skeet targets, 
shotgun shell casings, and some intermixed surface soils within the skeet range 
shooting area. 

2. To conduct pre- and post-surface-soil samples(2 events) in the phytoremediation 
demonstration area.  This will include samples collected after removal of leaf litter, 
and following the phytoremediation demonstration project. 

 
The CTDEP Remediation Standard Regulation (RSRs) residential direct exposure criterion 
for lead is 400 mg/kg. This will be used to assess ultimate cleanup goals, unless an alternate 
criterion is approved by CTDEP. 

     
To meet this goal, the following field activities, sampling, and determinations will be 
performed. 
 

 Collection of surface-soil samples 
 Laboratory analysis of surface-soil samples 

 
2.3 Project Plan 

The surface-soil samples will be collected from the former skeet shooting area and the 
phytoremediation demonstration area as described above and shown on Figure 2. 
 
Previous site investigations have indicated that lead is the controlling contaminant of 
concern.  Therefore, the surface-soil samples will only be analyzed for total lead.  Because 
the lead shot is generally uniformly distributed over the impacted area, a grid system will be 
used for sample collection.  In the phytoremediation demonstration area, a 25-foot sampling 
grid will be used.  In the skeet range area, a 50-foot grid will be used.  
 
The samples will be collected with a manual coring device.  The sample depth will be 
approximately 0-3 inches.  In the phytoremediation area, additional soil samples will be 
collected from the 3-6 inch depth interval. The samples will be placed in a 4-ounce glass jar 
for submission to the laboratory. The coring device will be decontaminated with a methanol 
spray followed by a deionized water spray.  Samples will be kept in a cooler on ice. 
 
The skeet range sampling data will be used to determine whether initial cleanup activities 
resulted in reducing lead concentrations in soils such that this area can be reoccupied. The 
total planned number of samples is 63, based on the established grid. 
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The phytoremediation data will be used to evaluate the effectiveness of the demonstration 
project. The total planned number of samples per event is 42 (21 locations x 2 depth 
intervals).  If the pre-phytoremediation sample results for the 3-6 inch depth do not exceed 
the RSR criteria(400mg/kg), then this sample depth interval will be eliminated for the post-
phytoremediation sampling event. 
 
2.4 Project Schedule 

 
Activity Time Frame/Date 
  
Surface-Soil Sampling Two weeks following QAPP approval (Week 2) 
Laboratory Analysis Weeks 3-4 
Data Validation Weeks 5-6 
Report Preparation Week 8 

 
Note: Sampling events will occur at different times; work will be done in the sequence 
described above. 
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3.  Project Organization 

Paul Burgess, LLC is responsible for the implementation of this project.  Paul Burgess, P.E., 
LEP will be responsible and will perform all work, including acting as the quality assurance 
officer (QAO) and the health and safety officer.  Paul Burgess, LLC is under contract with 
the Town of Sprague; Ms. Penny Newbury is the Town of Sprague representative assigned to 
this project.  Kathleen Castagna is the EPA Project Officer and the lead Connecticut 
Department of Environmental Protection (CTDEP) contact is Timothy Delgado. 

 
The QAO will ensure that the QAPP is implemented and that all aspects of the project 
comply with the requirements of the QAPP; initiate any necessary revisions; and take 
corrective action where indicated. 
 
The health and safety officer will assist in the preparation of and approve the project Health 
and Safety Plan (HASP).  In addition, he will have on-site responsibility to see that the 
provisions of the HASP are followed during all project activities. 
 
Analytical services will be provided by Connecticut Testing Labs, Inc. (CTL) of Meriden, 
Connecticut, a Connecticut-certified laboratory.    
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4.  Quality Assurance Objectives 

This section establishes the QA objectives for measurements that are critical to the project.  
The QA objectives are developed for relevant data quality indicators.  The data quality 
indicators include method detection limit, precision, accuracy, completeness, 
representativeness, and comparability.  The DQOs are based on project requirements and 
ensure that the data generated during the project are of known quality, and that the quality is 
acceptable to achieve the project’s technical objectives.  Analytical options available to 
support the DQOs are defined in five general analytical levels, from field screening, level I; 
through the Contract Laboratory Program (CLP), Routine Analytical Services (RAS), level 
IV; and Nonstandard Methods, level V.  The analytical support level is chosen to ensure that 
the established DQOs can be achieved.  Details of the analytical support levels are presented 
below.  These levels are distinguished by the types of technology, documentation used, and 
degree of sophistication, as follows. 
 

 Level I:  Field Screening.  This level is characterized by the use of portable 
instruments to provide real-time data to assist in the optimization of sampling point 
locations and for health and safety support.  Data can be generated regarding the 
presence or absence of certain contaminants (especially volatiles) at sampling 
locations. 

 
 Level II:  Field Analysis.  This level is characterized by the use of portable analytical 

instruments which can be used on site or in mobile laboratories stationed near a site 
(close-support laboratories).  Depending upon the types of contaminants, sample 
matrix, and personnel skills, qualitative and quantitative data can be obtained. 

 
 Level III:  Laboratory Analysis.  Using methods other than the CLP RAS, this level 

primarily supports engineering studies using standard EPA-approved procedures.   
 

 Level IV:  CLP Routine Analytical Services (RAS).  This level is characterized by 
rigorous QA/QC protocols and documentation and provides qualitative and 
quantitative analytical data.  Some regions have obtained similar support via their 
own regional laboratories, university laboratories, or other commercial laboratories. 

 
 Level V:  Non-Standard Methods.  Analyses which may require method 

modification and/or development.  (CLP Special Analytical Services (SAS) are 
considered Level V.) 

For this project, CTDEP Reasonable Confidence Protocol(RCP) methods, documents, and 
procedures will be used to assess laboratory analytical results. 
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4.1 Required Quantitation Limit 

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

 
 Quantitation Limit.  The quantitation limit (QL) is the concentration in the sample 

that corresponds to the lowest concentration standard of the calibration curve.   
 
As part of the data validation process, all laboratory analytical sheets will be reviewed to 
determine whether the data quantitation limits for the project have been met.  If the limits 
were not met, where they were not met, and why they were not met will be presented in the 
project final report.  Also, any effect the quantitation limit exceedance would have on the 
data will also be presented.  
 
4.2 Precision 

Precision is an assessment of the variability of measurements under a given set of identical 
conditions.  In environmental sampling, precision is affected by field sampling procedures 
and consistency and by analytical factors.  Precision related to the field sampling procedures 
can be maintained by ensuring that consistent field methods, as described in the project Work 
Plan, are adhered to.  Precision in the laboratory is easier to measure and control than 
precision in the field.  Replicate laboratory analyses of the same sample provide information 
on analytical precision; replicate field samples provide data on overall measurement 
precision.  The difference between the overall measurement precision and the analytical 
precision is attributed to sampling precision. 
 
Laboratory analytical precision will be estimated by analyzing samples in duplicate: either 
the unspiked sample and its duplicate(s) or the matrix spike and matrix spike duplicate 
samples.  Duplicate field samples will be analyzed to estimate variability caused by both 
field and laboratory procedures.  One duplicate per every 20 soil samples will be collected.  
Results will be compared to their analytical counterparts and evaluated using statistics.  
Expected RPD between field duplicates for each parameter in soil are 50% or greater.   
 
4.3 Accuracy 

The  events involved in the measurement system, from sampling to analysis, affects the 
accuracy of the data generated.   
 
Laboratory accuracy will be determined by using standard reference materials of known and 
traceable purity and quality, system monitoring compounds, compound spikes, matrix spike 
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samples, and duplicate laboratory control samples.  The CTL QC protocols (Appendix A) 
discuss the QA/QC procedures to be used in the analytical testing for this project, including a 
check for system accuracy in the absence of matrix effects.  The check for system accuracy 
will be accomplished by the preparation and analysis of spiked method blanks or laboratory 
control samples (LCS). 
 
The final report will present any conclusions about the accuracy/limitation of the data. 
 
4.4 Representativeness 

Representativeness is a measure of how closely the data collected portray the conditions of 
the site under investigation.  Standard operating procedures (SOPs) will be used in sample 
collection to ensure that the sample is truly representative of the condition of the site for the 
matrix being sampled.  The final report will include a series of qualitative statements that 
assess the representativeness of the data generated.  The results of this evaluation and the 
potential effects on the data will be evaluated. 
 
4.5 Comparability 

Comparability is a qualitative parameter expressing confidence that one set of data can be 
compared with another.  Standardized sampling and analytical procedures will be used to 
ensure that the reported data can be used in comparison with the CTDEP Remediation 
Standard Regulations (RSRs) and future site investigations. 
 
4.6 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared with the amount that was anticipated.  The objective for completeness is a 
sufficient amount of valid data to achieve a predetermined statistical level of confidence.  
Critical samples must be identified and plans must be formulated to secure requisite valid 
data for these samples.  
 
We anticipate that 95 percent of the data will be complete.  The following precautions have 
been taken to ensure that this percentage will be met: adherence to holding times, provisions 
for resampling, and double extractions. 
 
The results of the completeness assessment will be documented in the final report. 
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5.  Sampling Procedures 

Details regarding sampling procedures for this project are provided in subsection 2.3. 
 
        
Sample containers with appropriate preservatives will be supplied by the laboratory.  A list of 
containers, preservatives, and sample holding times is presented in Appendix A. 
 
All-weather bound field notebooks will be used to record all field information relevant to 
sampling, such as sampling history, sampling conditions, and analyses to be performed.   
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6.  Sample Custody 

Sample custody and control procedures are an integral part of any field operation.  Sample 
custody is often implemented through chain-of-custody procedures. 
 
The objective of the chain-of-custody procedure is to document the history of each sample 
and its handling, from collection through final disposition after analysis has been performed.  
Chain-of-custody procedures may be mandated for certain investigations, especially if the 
data being generated will be used in any legal proceedings.  Whether mandated or not, chain-
of-custody procedures should be standard operating procedure for site investigations. 
 
Chain-of-custody procedures will be used for all samples collected during this investigation.  
A sample chain-of-custody form is provided as Appendix B. 
 
Samples, until shipped, will be retained at all times in the field crew’s custody.  Samples will 
be shipped to the laboratory by a courier.  All samples will be kept on ice or refrigerated and 
protected from the sunlight until shipped. 
 
Accountability for samples collected will be the responsibility of Paul Burgess, LLC. 
 
After accepting custody of the shipping containers, the laboratory will document the receipt 
of the shipping containers by signing the chain-of-custody record.  The laboratory will record 
the date and time of receipt, assess the condition of the shipping containers and sample 
bottles, and look for other potential discrepancies. 
 
The laboratory sample custodian will bring discrepancies to the attention of the laboratory 
program administrator for reconciliation with the appropriate field investigators.  After all 
discrepancies are resolved, the laboratory will acknowledge receipt of the samples and return 
a signed copy of the chain-of-custody form. 
 
The laboratory procedure for sample receipt and sample security is detailed in Connecticut 
Testing Labs, Inc. QA/QC procedure manual, Appendix A. 
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7.  Calibration Procedures and 
Frequency 

All analytical equipment will be calibrated according to known standards to maintain QA/QC 
objectives.   
 
Calibration procedures for laboratory equipment will be performed as written in Connecticut 
Testing Labs, Inc. QA/QC manual (Appendix A). 
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8.  Analytical Procedures 

The analytical methods listed herein will be used for analysis of samples for this 
investigation. Only total metals analysis for lead will be performed.   The soil quantitation 
limit for lead in 0.5 milligrams per kilogram.   

 
The analytical procedures for  lead analysis on a mass basis is Method 3050B(Prep) and 
Method 6010B(analysis). 
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9.  Data Reduction, Validation, and 
Reporting 

9.1 Data Validation  

Critical functions for determining the validity of generated data are: (1) strict adherence to 
the analytical methods, (2) assurance that the instrumentation employed was operated in 
accordance with defined operating procedures, (3) assurance that quality parameters built 
into the analytical procedures have been adhered to, and (4) confirmation that the DQOs have 
been met. 
 
A modified Tier II Data Validation will be conducted based on the RCP laboratory data 
package to determine if the data meets “Reasonable Confidence” status, and  is usable for the 
project objectives.  
 
9.2 Data Reduction  

Raw field data will be summarized by using a format that will facilitate interpretation, 
analysis, and evaluation.  Paul Burgess will ensure that all data reduction and data summaries 
are accurate and adhere to the DQOs. 
 
9.3 Data Reporting  

9.3.1 Laboratory Deliverables  

For validation, laboratory deliverables will consist of a hard-copy data of the RCP package, 
generally containing the following information. 
 

 A summary of laboratory activities performed for this project 
 

 A list of laboratory identifications, project identification numbers, and field 
descriptions for all samples, blanks, and QA samples 

 
 A summary of any exceeded holding times with explanations 

 
 Documentation showing sample identification, analytical parameter, date of 

laboratory receipt, extraction date, date analyzed, and re-extraction and reanalysis 
dates (as necessary) 
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 QA discussion for each parameter, including analytical anomalies, corrective actions, 
and samples lost 

 
 Copies of sample chain-of-custody records 

 
 Detection limits for all parameters 

 
 Summary data sheets for all analyses with the corresponding instrument calibration 

and QA test forms 
 

 Laboratory calibration information 
 
9.3.2 Field Data  

Field data will be reviewed by the technical supervisory staff for completeness and 
representativeness.  Paul Burgess is responsible for this task.  The results of the field data 
review will be documented in the final report. 
 
9.3.3 Technical Report  

The validated field and analytical data will be used to prepare a technical report.  The 
technical report will include:  (1) changes to the original QAPP and the rationale for these 
changes, and (2) a summary of any limitations to the use of the data with conclusions on how 
these limitations affect the project objectives.  The report will also summarize the analytical 
findings, and compare them with the Connecticut RSRs.  The data will be used to evaluate 
the project objectives described herein.     
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10.  Internal Quality Control Checks 

Field and laboratory quality-control checks will be used to ensure project DQOs.  Quality 
control checks will include replicates, split samples, spiked samples, blanks, laboratory 
control samples, internal standards, surrogate samples, calibration standards, and reagent 
checks. 
 
10.1 Internal Checks for Laboratory Activities 

Internal quality-control checks for laboratory activities will be performed as specified in the 
CTL QA/QC manual. 
 
10.2 Internal Checks for Field Activities 

QA/QC procedures for field activities will include the collection of field blanks, field 
replicates, and trip blanks.  The frequency for each will be as follows. 
 

Replicates (laboratory-blind duplicates) One for every 20 field samples per matrix. 
Trip blanks One for every cooler of volatile organic compound 

samples. 
Field blanks (equipment rinse blanks) One for every 20 soil samples.  One for every day 

of aqueous matrix sampling. 
Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) 
 

One set for every 20 soil samples, or at a 
minimum, one per week, if less than 20 samples 
are collected in a week. 

 
Sample Summary 
Phytoremediation Area(per event) 
Total Samples  42 
Replicates          2 
Field Blanks      2 
MS/MSD           2 
 
Skeet Range Area 
Total Samples  63 
Replicates          3 
Field Blanks      3 
MS/MSD           3 
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11.  Performance and System Audits 

Audits are an independent means of:  (1) evaluating the operation or capability of a 
measurement system, and (2) documenting the use of QC procedures designed to generate 
data of known and acceptable quality. 
 
11.1 Field Audits  

Field audits will assess sample collection protocols, determine the integrity of chain-of-
custody procedures, and evaluate sample documentation and data-handling procedures.  One 
field audit is planned for this project. The field audit will be performed by Martin Brogie, 
LEP of Pinecrest Environmental. 
 
Laboratory audit and performance evaluation information is provided in Appendix A. 
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12.  Corrective Action 

If unacceptable conditions are identified as a result of audits or are observed during field 
sampling and analysis, the condition will be documented and corrective procedures will be 
initiated.  The specific condition or problem will be identified, its cause will be determined, 
and appropriate corrective action will be implemented. 
 
A corrective action memorandum will be prepared, documenting the problem and detailing 
the corrective action to be initiated.  
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