
r-~--N-0~021 O.~.~O~6 --~

NTC GREAT LAKES
: 5090.3a
'--- _.- - -- ----

QUALITY ASSURANCE P.ROJECT PLAN
,

Supplyside and Forrestal Landfills

Naval Station Great Lakes, Great Lakes, Illinois

Prepared for:

Department of the Navy

Environmental Department

Building 1-A, 201 Decatur Avenue

Great Lakes, Illinois 60088-5600

Prepared By:

TolTest, Inc.

1020 S. Northpoint Boulevard

Waukegan, IL 60085

May 2006



ENVIRONMENTAL JOB ORDER CONTRACT 
NO. N68950-00-D-0200 

DELIVERY ORDER NO. 0102 
 

QUALITY ASSURANCE PROJECT PLAN 
SUPPLYSIDE AND FORRESTAL LANDFILLS 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

 
PREPARED FOR 

 
 
 

 
 
 
 

DEPARTMENT OF THE NAVY 
NAVAL STATION GREAT LAKES 

ENVIRONMENTAL DEPARTMENT 
BUILDING 1-A, 201 DECATUR AVENUE 
GREAT LAKES, ILLINOIS  60088-5600 

 
SUBMITTED  

May 2006 
 

BY 
 
 
 

 
1020 S. NORTHPOINT BOULEVARD 

WAUKEGAN, IL 60085 
(847) 689-0697 

FAX (847) 689-0698 
 

TOLTEST PROJECT NO. 73775.01 



 

QUALITY ASSURANCE PROJECT PLAN 
SUPPLYSIDE AND FORRESTAL LANDFILLS 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

 
EJOC NO. N68950-00-D-0200 

DELIVERY ORDER NO. 0102 
 

Submitted by: 
 

TolTest, Inc. 
1020 S. Northpoint Boulevard 

Waukegan, IL 60085 
 
TolTest, Inc. hereby certifies that, to the best of its knowledge and belief, the technical data delivered herewith 
under this contract is complete, accurate, and complies with all requirements of the contract. 
 
 
 
Prepared by:   Date:  05/01/06  
 Timothy A. Boos, QC Representative 
 
 
 
Reviewed by:    Date:  05/01/06  
 Daniel M. Fleming, Project Manager 
 
 
Note: This document is proprietary, revision-controlled, and is intended strictly for use by the Department of the 
Navy and TolTest in support of specific contractual responsibilities; copying and further dissemination in any 
manner is not permitted without written authorization by TolTest, except as may be agreed between the Department 
of the Navy and TolTest in the terms and conditions of the applicable contract. 
 
 
 



Quality Assurance Project Plan   
EJOC Contract No. N68950-00-D-0200, D.O. 0102  
Supplyside and Forrestal Landfills  
Naval Station Great Lakes, Great Lakes, Illinois 
TolTest Project No. 73775.01 
May 2006 
 

 

i 

TABLE OF CONTENTS 

Section Page No. 
1.0 Introduction .......................................................................................................................... 1 

1.1 Data Quality Objectives ................................................................................................ 4 
2.0 Project Organization and Responsibility ........................................................................... 5 

2.1 Management Responsibilities ....................................................................................... 5 
2.2 Laboratory Responsibilities .......................................................................................... 5 

2.2.1 Laboratory Project Manager/Sample Custodian .............................................. 5 
2.2.2 Laboratory Operations Manager ...................................................................... 5 
2.2.3 Laboratory Quality Assurance Officer ............................................................. 6 
2.2.4 Laboratory Technical Staff .............................................................................. 6 

2.3 TolTest’s Responsibilities ............................................................................................ 6 
2.3.1 QA/QC Representative ..................................................................................... 6 
2.3.2 Data Reviewer .................................................................................................. 6 
2.3.3 Field Staff ......................................................................................................... 7 

3.0 Quality Assurance Objectives for Measurement of Data ................................................. 8 
3.1 Precision ....................................................................................................................... 8 
3.2 Accuracy ....................................................................................................................... 9 
3.3 Representativeness ........................................................................................................ 9 
3.4 Comparability ............................................................................................................... 9 
3.5 Completeness ................................................................................................................ 9 
3.6 Level of Quality Control Effort .................................................................................. 10 

4.0 Custody Procedures ........................................................................................................... 12 
4.1 Field Sample Collection ............................................................................................. 12 
4.2 Laboratory Analysis Custody Procedures .................................................................. 12 
4.3 Final Evidence File ..................................................................................................... 13 

5.0 Calibration and standardization Procedures .................................................................. 14 
6.0 Analytical Procedures ........................................................................................................ 16 
7.0 Internal Quality Control Checks ...................................................................................... 18 

7.1 Field Quality Control Checks ..................................................................................... 18 
7.2 Laboratory Quality Control Checks ............................................................................ 18 

8.0 Data Reduction, Validation, and Reporting .................................................................... 20 
8.1 Data Reduction ........................................................................................................... 20 

8.1.1 Field Data Reduction Procedures ................................................................... 20 
8.1.2 Laboratory Data Reduction Procedures ......................................................... 20 

8.2 Data Validation ........................................................................................................... 20 
8.2.1 Procedures Used to Evaluate Field Data ........................................................ 21 
8.2.2 Procedures to Validate Laboratory Data ........................................................ 21 

8.3 Data Reporting ............................................................................................................ 23 
8.3.1 Field Data Reporting ...................................................................................... 23 
8.3.2 Laboratory Data Reporting ............................................................................ 23 



Quality Assurance Project Plan   
EJOC Contract No. N68950-00-D-0200, D.O. 0102  
Supplyside and Forrestal Landfills  
Naval Station Great Lakes, Great Lakes, Illinois 
TolTest Project No. 73775.01 
May 2006 
 

 

ii 

9.0 Performance and System Audits ...................................................................................... 25 
9.1 Field Performance and System Audit ......................................................................... 25 
9.2 Laboratory Performance and Systems Audits ............................................................ 25 

10.0 Corrective Action ............................................................................................................... 26 
10.1 Field Corrective Action .............................................................................................. 26 
10.2 Laboratory Corrective Action ..................................................................................... 26 
10.3 Corrective Action during Data Validation and Data Assessment .............................. 27 

 
TABLES 
Table 1 Data Collection Activities ........................................................................................2 
Table 2 Quality Control Samples ........................................................................................10 
Table 3 Summary of Field Monitoring Equipment Calibration ..........................................12 
Table 4 Analytical Parameters List .....................................................................................14 
 
APPENDICES 
Appendix A Kemron Laboratories IEPA Certifications 
Appendix B Kemron Laboratory Report Limits 
Appendix C Standard PWC Requirements for Toxicity Characteristic Leaching Procedures 

(TCLP) Analysis 
Appendix D L1 & L2 Testing protocol 
Appendix E Kemron Quality Manual 
Appendix F Sample Forms 
Appendix G Sampling Requirements Table 



Quality Assurance Project Plan   
EJOC Contract No. N68950-00-D-0200, D.O. 0102  
Supplyside and Forrestal Landfills  
Naval Station Great Lakes, Great Lakes, Illinois 
TolTest Project No. 73775.01 
May 2006 
 

 

iii 

LIST OF ACRONYMS 
 

CLP Contract Laboratory Program 
DQO Data Quality Objectives 
ES Environmental Specialist 
GRO Groundwater Remediation Objectives 
IEPA Illinois Environmental Protection Agency 
Kemron Kemron Laboratories 
MS Matrix Spikes 
MSD Matrix Spike Duplicate 
NSGL Naval Station Great Lakes 
PWC Public Works Center 
QA/QC Quality Assurance/Quality Control 
QAPP Quality Assurance Project Plan 
RCRA Resource Conservation and Recovery Act 
RPD Relative Percent Differences 
RSD Relative Standard Deviations 
SAP Sampling and Analysis Plan 
SOP Standard Operating Procedures 
SRM Standard Reference Materials 
SRO Soil Remediation Objectives 
TACO Tiered Approach to Corrective Action Objectives 
TolTest TolTest, Inc. 
TCLP Toxicity Characteristic Leaching Procedure 
USEPA United States Environmental Protection Agency 
VOC Volatile Organic Compound 

 
 



Quality Assurance Project Plan   
EJOC Contract No. N68950-00-D-0200, D.O. 0102  
Supplyside and Forrestal Landfills  
Naval Station Great Lakes, Great Lakes, Illinois 
TolTest Project No. 73775.01 
May 2006 
 

 

1 

1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, planned 
activities, and specific Quality Assurance/Quality Control (QA/QC) procedures associated with 
the Monitoring Well Installation and associated sampling of groundwater at the Supplyside and 
Forrestal Landfills located at Naval Station Great Lakes (NSGL), Great Lakes, Illinois. Specific 
protocols for sampling, sample handling and storage, chain-of-custody, and laboratory analyses 
will be described.  All QA/QC procedures will be structured in accordance with U.S. 
Environmental Protection Agency's (USEPA) Region IX Preliminary Remediation Goals and 
Illinois Environmental Protection Agency (IEPA) Tiered Approach to Corrective Action 
Objectives (TACO) requirements, regulations, guidance, and technical standards.  This QAPP 
was prepared in accordance with USEPA guidance manual entitled, "Region 5 Model RCRA 
Quality Assurance Project Plan," May 1993 (USEPA, 1993a). 
 
The Forrestal Landfill was the first controlled disposal area used by NSGL.  The landfill started 
operations in 1967 and ceased in 1969. The 4-acre area is located between Superior Street and 
Skokie Ditch, south of Virginia Court.  The site was operated as a trench-type landfill with no 
burning.  The total volume of material disposed of in the Forrestal Landfill as limited by the size 
of the parcel involved and the fact that the material disposed of there was not burned.  In 
addition, the period during which the site was operated coincided with the period during which 
responsibility for waste collection from housing switched from Navy personnel to a private 
contractor, with disposal of Navy property. It is estimated that the site contains approximately 
76,000 cubic yards of refuse.  No known hazardous wastes were disposed of in this landfill. 
 
Supplyside Landfill is adjacent to the NSGL facility boundary and south of the Supply 
Department warehouse (Bldg 3503), and extends almost to the westward extension of Alabama 
Avenue.  Supplyside landfill began operations in 1969 and was closed in 1983 and had a cover 
installed in 1985.  The cover, grading, and seeding were performed by the Navy Construction 
Battalion 401, a tenant command at NSGL during that time period.  The landfill surface rises 15-
20 feet above the surrounding grade on the east and west. Skokie Ditch drains the surface water 
from the area and lies adjacent to the landfill on the east.  The landfill was operated as a trench-
type landfill, with four parallel trenches and covers an area about 400 feet by 1,000 feet.  There 
was no intentional burning of refuse at this site.     
 
Work associated with the QAPP includes installation of 12 groundwater monitoring wells at the 
Supplyside and Forrestal Landfills to include storage, transportation, and disposal of potentially 
contaminated soil cuttings and groundwater. 
 
Associated data collection activities and analytical methodologies are summarized in Table 1.  
Kemron Laboratories (Kemron) of Marietta, Ohio will provide analytical services.  Kemron’s 
IEPA certification and Laboratory Reporting Limits are provided in Appendices A and B, 
respectively.  A sampling requirements (e.g. sample containers, preservation requirements, and 
hold times) table for Groundwater L1 and L2 testing as required by Kemron can be found in 
Appendix G.  Since there is a 6-hour testing time for the fecal coliform, it is expected to be 
performed by the Lake County Public Health laboratory, Deerfield, Illinois 
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Table 1 - Data Collection Activities 
Landfill Data Collected Data Use 

Supplyside 

Soil 
• VOCs 1311/8260B, 
• SVOCs 8270C, 
• Metals 6010B/7000A 
• Density, Color, & Order 
• BTU/lb 
• Flash Point (cc) 1010/ASTM D92\PH 
• Reactivity with Acid, Base, & Water 
• Reactivity Sulfide and cyanide 
• Phenolics 
• Polychlorinated Biphenyls 8082 
• Paint Filter Test 9095A 
• Organochlorine Pesticides 8081A 
• Chlorinated Herbicides 8151A 

Groundwater 
• L1 
• L2 

- determine if specific chemicals in soil 
and water are present above background 
levels 

- characterize the waste for disposal 
-  determine if specific chemicals in the 

groundwater are impacted by landfill 

Forrestal 

Soil 
• VOCs 1311/8260B, 
• SVOCs 8270C, 
• Metals 6010B/7000A 
• Density, Color, & Order 
• BTU/lb 
• Flash Point (cc) 1010/ASTM D92\PH 
• Reactivity with Acid, Base, & Water 
• Reactivity Sulfide and cyanide 
• Phenolics 
• Polychlorinated Biphenyls 8082 
• Paint Filter Test 9095A 
• Organochlorine Pesticides 8081A 
• Chlorinated Herbicides 8151A 

Groundwater 
• L1 
• L2 

- determine if specific chemicals in soil 
and water are present above background 
levels 

- characterize the waste for disposal 
-  determine if specific chemicals in the 

groundwater are impacted by landfill 

 
Supplyside and Forrestal Landfills  
 
After the installation of the 12 groundwater monitoring wells, the soil from the borings will be 
analyzed utilizing the Standard Public Works Center (PWC) Requirements for Toxicity 
Characteristic Leaching Procedure (TCLP) Analysis in order to characterize the material for 
proper disposal (Appendix C).    
 
After the wells have been initially developed and stabilized, the first of the quarterly 
groundwater samples from the monitoring wells will be obtained and analyzed.  Analytical 
results of soil and groundwater samples will be compared to Tiered Approach to Corrective 
Action Cleanup Objectives (TACO), Tier I Soil Remediation Objectives (SROs), Residential and 
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Industrial/Commercial properties, Groundwater Remediation Objectives for the Groundwater 
Component of the Groundwater Ingestion Exposure Route, and the Soil Component to 
Groundwater Ingestion Exposure Route, Class I and Class II GROs, and established background 
levels. 
 
For the purposes of this DO, quarterly groundwater sampling will occur at all groundwater 
monitoring wells for one year.  Samples will be collected using the procedure outlined in Section 
3.2 of the Sampling Analysis Plan (SAP) and tested for the analytes/constituents listed in Tables 
L1 and L2 by the respective test methods.  (Appendix D).  It is expected that after the initial 
groundwater monitoring period, one year of quarterly monitoring, and provided there are no 
exceedances of the groundwater quality standards, sampling frequency could be reduced to semi-
annually for two years, then to annually.  The duration of annual groundwater monitoring will 
depend upon the results of the proceeding monitoring points.  Should any exceedances be 
detected, additional monitoring or remedial action may be warranted. 
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1.1 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements specifying the 
quality of the data required to support decisions made during interim measures, and are based on 
the end uses of the data to be collected and will be used to facilitate closure of both landfills.  
 
The primary DQOs for sampling described in this QAPP are to produce data of sufficient quality 
and quantity to characterize and evaluate the method of disposal for the soil cuttings and 
groundwater fro well development.  The additional DQOs are for sampling and analyzing on a 
quarterly basis for one year, groundwater from 12 monitoring wells installed at the Supplyside 
and Forrestal Landfills.  It is expected that after the initial groundwater monitoring period, one 
year of quarterly monitoring, and provided there are no exceedances of the groundwater quality 
standards, sampling frequency could be reduced to semi-annually for two years, then to annually.  
The duration of annual groundwater monitoring will depend upon the results of the proceeding 
monitoring points.  Should any exceedances be detected, additional monitoring or remedial 
action may be warranted. The data collected for disposal characterization must be of acceptable 
quantity and quality to demonstrate compliance with established Resource Conservation and 
Recovery Act (RCRA) requirements and/or specific disposal facility requirements.   
 
Sampling and analytical methods will be consistent with standard methods outlined by the 
USEPA and meet Contract Laboratory Program (CLP) Level IV criteria.  Laboratory data will be 
calculated and reported in a manner consistent with USEPA-approved analytical procedures and 
with other TolTest programs that report similar data.  Data acquisition will be amenable to 
evaluation of precision, accuracy, representativeness, comparability, and completeness as 
discussed in Section 3.0 of the QAPP. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 Management Responsibilities 

Project management organization and responsibilities are presented in Section 4.0 of the Kemron 
Laboratories Quality Manual. 
 
2.2 Laboratory Responsibilities 

Samples will be shipped to Kemron in Marietta, Ohio, for analysis.  Kemron’s Navy and IEPA 
certifications are presented in Appendix A to this plan. 
 
Following is the project laboratory organization and responsibilities of key laboratory personnel.   
 
2.2.1 Laboratory Project Manager/Sample Custodian 

The Laboratory Project Manager will report directly to the TolTest Project Manager and will be 
responsible for the following: 

 Ensuring all resources of the laboratory are available on an as-required basis; and 

 Providing overview of final analytical reports. 

 Receiving and inspecting the incoming sample containers; 

 Recording the condition of the incoming sample containers; 

 Signing appropriate documents; 

 Verifying chain-of-custody and its correctness; 

 Notifying the Laboratory Operations Manager of sample receipt and inspection; 

 Assigning a unique identification number and customer number, and entering each into the 
sample receiving log; 

 Initiating transfer of the samples to appropriate Laboratory sections; and 

 Controlling and monitoring access/storage of samples and extracts. 
 
2.2.2 Laboratory Operations Manager 

The Laboratory Operations Manager will report to the Laboratory Project Manager and will be 
responsible for: 

 Coordinating laboratory analyses; 

 Supervising in-house chain-of-custody; 

 Scheduling sample analyses; 

 Overseeing data review; 

 Overseeing preparation of analytical reports; and 
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 Approving final analytical reports prior to submission to the U.S. Navy. 
 
2.2.3 Laboratory Quality Assurance Officer 

The Laboratory QA Officer has the overall responsibility for data after it leaves the laboratory.  
The Laboratory QA officer will communicate data issues through the Laboratory Project 
Manager.  In addition, the Laboratory QA officer will: 

 Overview laboratory quality assurance; 

 Perform internal data validation; 

 Overview QA/QC documentation; 

 Conduct detailed data review; 

 Perform QA audits; 

 Determine whether to implement laboratory corrective actions, if required: 

 Define appropriate laboratory QA procedures; 

 Prepare laboratory Standard Operation procedures; and 

 Sign the title page of the QAPP. 
 
2.2.4 Laboratory Technical Staff 

The laboratory technical staff will be responsible for sample analysis and identification of 
corrective actions.  The staff will report directly to the Laboratory Operations Manager. 
 
2.3 TolTest’s Responsibilities 

2.3.1 QA/QC Representative 

The QA/QC Representative will implement and manage the analytical QC program for this DO. 
This individual will remain independent of direct job involvement and day-to-day operations, 
and will have direct access to corporate executive staff as necessary to resolve any QA dispute.  
They will be responsible for auditing the implementation of the QA program in conformance 
with this plan and TolTest’s policies. 
 
2.3.2 Data Reviewer 

The TolTest Data Reviewer is responsible for the verification and validation of the analytical 
laboratory data to determine whether sampling and analysis requirements specified in the SAP 
have been met.  In addition, the completeness and correctness of the data reports will be 
evaluated based on the quality control measures performed by the laboratory.  All accumulated 
data will be verified by reviewing the laboratory data and associated documentation.  Upon 
completion of the data verification, ten percent of the sample data will be validated according to 
the USEPA Contract Laboratory Program Laboratory Data Validation Functional Guidelines 
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for Evaluating Organic and Inorganic Analysis and/or NEESA 20.2-047B, Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program.  Data validation procedures are discussed in Section 8.0 of this plan.   
 
2.3.3 Field Staff 

It will be the responsibility of TolTest’s Environmental Specialist (ES) to implement quality 
control measures in the field and ensure that the procedures for sample collection, equipment 
decontamination, sample labeling, sample shipping, and chain of custody documentation are 
performed in accordance with approved Sampling and Analysis Plan requirements.  The Site 
Superintendent will ensure that quality control samples (i.e. blanks and duplicates) are obtained 
at the required intervals. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA 

The overall QA objective is to execute the project in a quality manner through the development 
and implementation of procedures for the following:  

 Field activities, including sample collection and handling 

 Chain of custody 

 Equipment calibration 

 Laboratory analyses 

 Data validation 

 Data assessment and reporting 

 Internal quality control checks 

 Audits 

 Preventative maintenance 

 Corrective action 

Sufficient data must be collected to monitor the performance of monitoring activities and to 
ensure that the data is representative of site conditions.  Efforts must be taken to reduce sample 
variability and sample bias.  Sampling variability refers to the different values which a given 
function of the data takes when it is computed for two or more samples drawn from the same 
population.  Sampling variability could be the result of variations in how the samples are taken, 
the time they are taken, how the sample aliquots are obtained by lab personnel, etc.  Bias is a 
term which refers to how far the average statistic lies from the parameter it is estimating, that is, 
the error which arises when estimating a quantity. Errors from chance will cancel each other out 
in the long run, those from bias will not.  The QAPP and SAP describes the specific sampling 
and analytical approach to fulfill the objectives.  Specific DQOs include precision, accuracy, 
representativeness, comparability, and completeness. Sample forms can be found in Appendix 
F. For additional information, please refer to Kemron’s Laboratory Quality Assurance Plan, 
Appendix E. 
 
3.1 Precision 

Precision is an estimate of variability.  It is an estimate of agreement among individual 
measurements of the same physical or chemical property, under prescribed similar conditions.  
Precision is expressed either as Relative Standard Deviation (RSD) for greater than two 
measurements or as Relative Percent Difference (RPD) for two measurements.  Precision is 
determined, in part by analyzing data from LCSs, MS, MSD, and MD.    
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3.2 Accuracy 

Accuracy is defined as the ability to measure a value precisely and with minimal bias from the 
true value and is generally measured as the percent recovery of the measured or found value 
versus the known value.  Accuracy in the field is assessed through the use of field and trip blanks 
and through the adherence to all sample handling, preservation and holding times. Laboratory 
accuracy is assessed through the analysis of matrix spikes (MS) or standard reference materials 
(SRM) and the determination of percent recoveries.  Accuracy control limits are included in the 
SOPs. 

3.3 Representativeness 

Representativeness is the degree to which data accurately and precisely represent a characteristic 
of a population, a variation in a physical or chemical property at a sampling point, or an 
environmental condition.  Data representativeness is primarily a function of sampling strategy; 
therefore, the sampling scheme must be designed to maximize representativeness.  
Representativeness also relates to ensuring that, through sample homogeneity, the sample 
analysis result is representative of the constituent concentration in the sample matrix.  Data 
representativeness also documents that proper protocols and procedures have been followed 
thereby ensuring the accuracy and quality of the data.   
 
3.4 Comparability 

Comparability is a measure of the confidence with which one data set can be compared to 
another.  To ensure comparability, all laboratory analysis are required to use uniform procedures 
(e.g. SOPs) and a uniform set of units and calculations for analyzing and reporting environmental 
data. 
 
A measure of inter-laboratory comparability is obtained through the laboratory’s participation in 
proficiency testing programs. In addition, a laboratory employs the use of blind standards 
provided by outside regulatory agencies as a measure of assurance of the comparability of data. 
 
3.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared with the amount to be obtained under normal conditions.  Factors negatively affecting 
completeness include the following: 

o Sample leakage or breakage in transit or during handling; 

o Loss of sample during laboratory analysis through accident or improper handling; 

o Improper documentation such as traceability is compromised; 

o Sample result is rejected due to failure to conform to QC specification. 
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A completeness objective is greater than 90% of the data specified by the statement of work is 
the goal established for most projects. 
 
3.6 Level of Quality Control Effort 

Field blank, method blank, duplicate, temperature blanks, and matrix spike samples will be 
analyzed to assess the quality of the data resulting from the field sampling and analytical 
programs. 
 
Field blanks (both equipment blanks and trip blanks) consisting of reagent grade water will be 
submitted to the analytical laboratory to provide the means to assess the quality of the data 
resulting from the sampling program.  Equipment blank samples will be analyzed to check for 
procedural contamination of the field sampling equipment, which may cause contamination of 
samples.  During the first year, the equipment blank samples will be analyzed and compared 
against L1/L2 and will be adjusted accordingly after the initial year.  One equipment blank will 
be submitted for every 20 regular samples for each site (Forrestal and Supplyside).  Trip blank 
samples are only analyzed for Volatile Organic Compounds (VOCs) to determine if samples or 
containers were contaminated during the collection, packaging or transportation process.  Trip 
blanks are sent in every cooler shipped to the laboratory that contains aqueous samples for VOC 
analysis. No QC samples will be submitted for the waste characterization process. 
 
Method blank samples are generated within the laboratory and used to assess contamination 
resulting from laboratory procedures.  Duplicate samples are analyzed to check for sampling and 
analytical reproducibility.  The general level of the QC effort will be one field duplicate for 
approximately every 10 samples.   
 
Matrix spikes (MS) provide information about the effect of the sample matrix on the digestion 
and measurement methodology.  A matrix spike duplicate (MSD) is a second aliquot of a sample 
that is spiked with the selected target analyte(s) and analyzed with the associated sample and MS 
sample.  The results of the MS and MSD are used together to determine the effect of a matrix on 
the accuracy and precision of the analytical process.  One MS/MSD sample will be 
collected/designated for every 20 or fewer investigative samples per sample matrix, per site. 
 
Temperature blanks are included in every cooler shipped to the laboratory to check if 
temperature requirements are being met during shipment. 
 
The number of samples to be collected and the sampling locations have been dictated by contract 
documents.  Table 2 lists the number of sample and groundwater samples to be taken at each 
landfill for each sampling event as well as the expected number of quality control samples 
associated with these samples.  Where and when possible, samples will be batched together so 
that MS/MSD analysis does not become excessive.  Table 2 reflects how the batching process 
will be performed. 
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Table 2 - Quality Control Samples 

QC Sample/GW Sample  Supplyside Forrestal Analyte 
Equipment Blank 
(1 per 20 samples) 1 1 L1/L2 

Trip Blank 
(1 per cooler) 6 6 VOC 

Duplicate 
(1 per 10) 1 1 L1/L2 

Temperature Blank 
(1 per cooler) 6 6 Temp C 

MS/MSD 
(1 per 20 samples) 1 1 L1/L2 

GW Sample/Event 6 6 L1/L2 
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4.0 CUSTODY PROCEDURES 

Sample custody is addressed in three parts: field sample collection, laboratory analysis, and final 
evidence file.   
 
4.1 Field Sample Collection 

Custody procedures for field sample collection are discussed in the approved SAP, Section 3.0, 
Sampling Procedures. 

4.2 Laboratory Analysis Custody Procedures 

Laboratory custody procedures for sample receiving and log in, sample storage and numbering, 
tracking during sample preparation and analysis, and storage of data are described in Kemron’s 
Quality Assurance Management Plan.  The following sample collecting, handling and custody 
procedures will be utilized for this project: 

o The field sampler is personally responsible for the care and custody of the samples until 
they are transferred or properly dispatched.  As few people as possible should handle the 
samples.  

o All bottles will be identified by use of sample labels with Client name, date and time of 
collection, sample source, preservative required, name(s) of sampler, analyses requested, 
and sample identification.     

o A properly completed chain of custody form will accompany samples.  The sample 
numbers and locations will be listed on the chain of custody form.  When transferring the 
possession of samples, the individuals relinquishing and receiving will sign, date, and 
note the time on the record.  This record documents transfer of custody of for the sample 
from the sampler to the permanent laboratory. 

o Samples will be properly packaged on ice at 4º C for shipment and dispatched to the 
laboratory for analysis with a separate signed custody record enclosed in and secured to 
the inside top of each sample box or cooler.  Shipping containers will be secured with 
strapping tape and custody seals for shipment to the laboratory.  The preferred procedure 
includes use of a custody seal attached to the front right and back left of the cooler.  The 
custody seals are covered with clear plastic tape.  The cooler is sealed with strapping tape 
in at least two locations. 

o The chain of custody record identifying the contents will accompany all shipments.  The 
original record and yellow copies will accompany the shipment and the pink copies will 
be retained by the sampler for returning to the project file. 

o Samples will be transported by overnight carrier to the laboratory the same day the 
samples are collected in the field. 

o Upon receipt by the laboratory, the sample custodian or designated assistant will receive 
the incoming samples adhering to the procedures outlined in SOP LOGIN 01. The sample 
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custodian will verify that the Chain-of-Custody forms and label are accurate and 
document any discrepancies. 

o The sample will be logged into the Laboratory Information Management System (LMIS), 
signing the Chain-of-Custody and completing the Sample Receipt Form, reporting all 
inconsistencies, or anything questionable. The samples will then be paced in storage for 
testing. 

 
4.3 Final Evidence File 

The final evidence file will be the central repository for all documents that constitute evidence 
relevant to sampling and analysis activities as described in this plan.  TolTest is the custodian of 
the evidence file and maintains the contents in a limited access area.  The contents of this file 
include all relevant records, reports, logs, field notebooks, pictures, subcontractor reports and 
data reviews.  At the time the final Interim Measures Report is submitted for approval as a final 
remedy, the evidence file will then be turned over to the Navy. 
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5.0 CALIBRATION AND STANDARDIZATION PROCEDURES 

Calibration procedures for a specific laboratory instrument will be in accordance with KEMRON 
laboratories Quality Manual, Section 9.0 and will consist of an initial calibration, initial 
calibration verification and continuing calibration verification.  Five point initial calibration 
curves are utilized per laboratory SOPs.  Three point continuing calibration standards or check 
standards may be used.  All calibration must be met in order to proceed with the analysis.  In all 
cases, the initial calibration will be verified using the same or an independently prepared 
calibration verification solution.   
 
The laboratory maintains a sample logbook for each instrument that will contain the following 
information: instrument identification, serial number, date of calibration, analyst, calibration 
solutions run and the samples associated with these calibrations. 
 
5.1 Field Instrument/Equipment 

The following section describes how field measurements will be conducted in the field. Table 3 
lists the identified parameters to be measured in the field and monitoring equipment calibration 
requirements.  Instruments and equipment used to gather, generate, or measure environmental data 
will be calibrated with sufficient frequency and in such a manner that accuracy and reproducibility 
of results are consistent with the manufacturer's specifications. Table 3 also provides a summary of 
the calibration procedures required for the most common field equipment used during the 
investigations conducted at the site.  Any field equipment provided by subcontractors will be 
calibrated according to the manufacturer's specifications.  

Table 3 - Summary of Field Monitoring Equipment Calibration 
Equipment Use Units of Measure Calibration Procedures 

pH meter Each well Standard units Daily prior to use 
temperature Each well º C Daily prior to use 
turbidity Each well NTU Daily prior to use 
Specific conductance Each well mS/cm Daily prior to use 
Dissolved oxygen Each well mg/L Daily prior to use 
ORP Each well mV Daily prior to use 
Water level meter Each well Foot None 

The satisfactory operating condition of equipment and instrumentation used on-site will be 
verified before each piece is shipped to the site.  All equipment and instrumentation will be 
calibrated daily before field activities begin and immediately re-calibrated if field personnel 
suspect that calibration may have been altered (i.e. change of batteries, equipment being dropped 
or knocked about, or significant changes in temperature or humidity). 
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5.2  Equipment Calibration and Quality Control 

Proper calibration procedures for field equipment will be followed as described in the 
manufacturer’s instrument manuals. Daily, and in some cases more frequent, calibration of 
equipment will provide QA/QC checks on all equipment used during performance of project 
activities. All calibration logs will be kept in the equipment logbook that will be maintained for 
each type of instrument, in the Waukegan TolTest Office.  Equipment that consistently falls out 
of calibration or exceeds manufacturer’s critical limits will be serviced according to TolTest 
equipment procedures. 
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6.0 ANALYTICAL PROCEDURES 

Kemron will implement the project required SOPs.  These laboratory SOPs for sample 
preparation, cleanup and analysis are based on U.S. EPA Test Methods for Evaluating Solid 
Waste (SW-846) Washington, D.C.; Third Edition (September 1986) and revision update III 
(December 1996).  These SOPs contain the latest promulgated information, provide sufficient 
details, and are specific to this project. 
 
Samples will be analyzed for the various analytical parameters as listed in Table 4 below. 

Table 4 Analytical Parameters List 

Parameter Method 

VOCs 8260B/1311 

SVOCs 8270C 
Pesticides 8081A 
PCBs 8082 
Metals 6010B/7000A 
Organophosphorous Pesticides 8151A 
Density, Color, & Order  
Chlorinated Herbicides 8151A 
BTU/lb  
Flash Point (cc) 1010/ASTM D92 
Reactivity with acid, base, & water  
Reactivity Sulfide & zCyanide /9012A/9030B 
PCBs 8082 
Water Content Karl Fisher 
Paint Filter Test 9095A 
L1  
L2  

 
Soil Remediation Objectives (SROs), Groundwater Remediation Objectives (GROs) have been 
provided by the Navy, in coordination with IEPA.  Kemron’s laboratory reporting limits and 
their respective GROs and background levels for all analyses are listed in Appendix B to this 
plan.   
 
If soil sampling reveals constituents above SROs, the Navy will determine the appropriate 
disposal parameters for detected constituents.  If sampling of groundwater sampling reveals 
constituents above GROs, the Navy will provide a report and recommendations to the IEPA for 
review and comment. 
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Samples will be analyzed in the laboratory on standard turnaround time of one to three weeks 
depending on analytical methodology used.   
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7.0 INTERNAL QUALITY CONTROL CHECKS 

7.1 Field Quality Control Checks 

Collection of the samples will be according to the applicable procedures discussed in the 
approved SAP, Section 3.0. 
 
7.2 Laboratory Quality Control Checks 

Kemron has a QC program it uses to ensure the reliability and validity of the analysis done at the 
laboratory.  A copy of Kemron QC Program is located in Appendix E.  All analytical procedures 
are documented in writing as SOPs and each SOP includes a QC section that addresses the 
minimum QC requirements for the procedure.  The internal quality control checks might differ 
slightly for each individual procedure but overall the QC requirements include the following: 
 
Equipment blanks - analyzed to check for procedural contamination of sampling equipment, 
which may cause contamination of the confirmation samples. 
 
Trip blanks - analyzed to check for contamination of VOC samples during shipment to the 
laboratory. 
 
Method blanks - Method blank samples are generated within the laboratory and used to assess 
contamination resulting from laboratory procedures. 
 
Reagent/preparation blanks (applicable to inorganic analysis) - Reagent blanks consist only of 
the reagents used to prepare samples, and they are analyzed the same way as the test samples.  
They identify and/or correct the signals produced by the reagents or impurities in the reagents. 
 
Instrument blanks - Instrument blanks (system blanks) are solvent or reagent blanks that measure 
interference or contamination from an analytical instrument. 
 
Matrix spikes/matrix spike duplicates - Matrix spikes provide information about the effect of the 
sample matrix on the digestion and measurement methodology of organics analysis.  Duplicate 
samples are analyzed to check for sampling and analytical reproducibility.  
Analytical spikes (Method Spike, Matrix Spike) - measure the normal level bias due to matrix 
effects and analytical method errors, including laboratory contamination, calibration errors, etc.  
Method spikes consist of solvent or reagent blanks spiked with the analytes of interest.  Matrix 
spikes consist of a liquot of the sample spiked with analytes of interest. 
 
Field duplicates - Field duplicate samples are analyzed to check for sampling and analytical 
reproducibility of field samples.  
 
Laboratory duplicates - Laboratory duplicate samples are analyzed to check for sampling and 
analytical reproducibility of laboratory samples.  
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Laboratory control standards (QC check standards) - require certified standards, generally 
supplied by an outside source.  They are used to measure normal level bias originating from 
procedural or operator errors or contamination from laboratory sources. 
 
All data obtained will be properly recorded.  The data package can allow the recipient to 
reconstruct QC information and compare it with QC criteria.  Any samples analyzed in 
nonconformance with the QC criteria will be reanalyzed by the laboratory, if sufficient volume is 
available.  It is expected that sufficient volumes/weights of samples will be collected to allow for 
reanalysis when necessary. 
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

All data generated through field activities or by the laboratory operation will be reduced and 
validated before reporting.  The laboratory will not distribute any data until it has been subjected 
to these procedures summarized in subsections below: 
 
8.1 Data Reduction 

8.1.1 Field Data Reduction Procedures 

Field data reduction procedures will be minimal in scope compared with those implemented in 
the laboratory setting.  All information pertinent to the environmental samples, including specific 
field collection data and laboratory observations will be recorded in permanently bound 
notebooks.  TolTest’s contract laboratory also employs a specific information management 
system to assist in tracking the progress of each sample through the analytical process. 

8.1.2 Laboratory Data Reduction Procedures 

Laboratory data reduction procedures will be in accordance with Kemron’s Laboratory Quality 
Assurance Plan, Section 12, Attachment E.  All raw analytical data is recorded into numerically 
identified laboratory notebooks.  These notebooks will be issued by the Laboratory QA Manager.  
Data is recorded in this notebook along with other pertinent information, such as the sample 
identification number and the sample label number.  Other details will also be recorded in the 
Laboratory notebook, such as the analytical method used, name of analyst, the date of analysis, 
matrixes sampled, reagent concentrations, instrument settings, and the raw data.  Each page of 
the notebook will be signed and dated by the analyst.  Periodic review of these notebooks by the 
Laboratory QA Manager takes place before final data reporting.  The Laboratory QA Manager 
maintains records of notebook entry inspections. 
 
Quality control data (e.g., laboratory duplicates, matrix spikes, and matrix spike duplicates) will 
be compared with the method acceptance criteria.  Data considered acceptable will be entered 
into the laboratory computer system.  Data summaries will be sent to the Laboratory QA 
Manager for review.  Once approved, data is logged into the project database format.  
Unacceptable data will be appropriately qualified in the project report. Case narratives will be 
prepared which will include information concerning data that fell outside acceptance limits, and 
any other anomalous conditions encountered during sample analysis.  After the Laboratory QA 
Manager approves these data, they are considered ready for third party data validation. 
 
8.2 Data Validation 

Data validation procedures will be performed for both field and laboratory operations as 
described below. Independent 3rd party date validation of 10% of the data package will be 
provided for be the Navy under a separate contract.  
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8.2.1 Procedures Used to Evaluate Field Data 

Procedures to evaluate field data for this project primarily include checking for transcription 
errors and review of field logbooks, by field crewmembers.  This task will be the responsibility 
of the QC Manager. 
 
8.2.2 Procedures to Validate Laboratory Data 

USEPA Contract Laboratory Program Laboratory Data Validation Functional Guidelines for 
Evaluating Organic and Inorganic Analysis will be used as the primary guide to validate 
laboratory data.  Parameters not included in the Functional Guidelines will be validated 
following the criteria outlined in Section 7 of NEESA 20.2-047B, Sampling and Chemical 
Analysis Quality Assurance Requirements for the Navy Installation Restoration Program. 
Qualifiers will be applied to the data based on results of the validation effort. 
 
Data verification is a preliminary review to ensure that samples are labeled, preserved, shipped, 
maintained, and analyzed in accordance with the data quality objectives, sample analysis plan, 
and the work plan.  The Data Reviewer will verify all data by reviewing the analytical laboratory 
data and associated documentation, including chain-of-custody records, sample preservation 
records, analytical holding times, sample data and reporting requirements.  Data will be reviewed 
for timeliness of the report, chain-of-custody compliance, accurate sample identifications, 
compliance with extraction and holding times, and quality of analytical data.  The Data Reviewer 
will conduct a systematic review and evaluation of the quality control performed by the 
laboratory for compliance with established criteria and to address the completeness and 
correctness of the data report based on the standard and sample spikes, sample duplicates, 
method blanks, and surrogate spikes.  All method detection limits and results of initial and 
continuing calibration will be reviewed and evaluated.   
 
Checks for entirety of deliverables will be administered on all data reports to decide whether all 
deliverables specified in this QAPP are present.  At a minimum, deliverables will include sample 
chain-of-custody forms, analytical results, quality control summaries, and supporting raw data 
from instrument printouts.  The reviewer will determine whether all required items are present 
and request copies of missing deliverables.  
 
Following the data verification, ten percent of the data from each data package will be validated 
following the accepted criteria defined in the references listed in the first paragraph of this 
section.  The Data Reviewer will identify any out-of-control data points and data omissions and 
interact with the laboratory to correct any data deficiencies.  The Project Manager will decide 
whether or not to repeat sample collection and analyses based on the extent of the deficiencies 
and their importance in the overall context of the project.  
 
All data generated will be computerized in a format organized to facilitate data review and 
evaluation.  The computerized data set will include the data flags provided by KEMRON 
according to the Laboratory Data Validation Functional Guidelines for Evaluating Organic 
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Analyses (February 1994) and Inorganic Analyses (February 1994), and additional comments of 
the Data Reviewer.  The laboratory-provided data flags will include such items as: 1) estimated 
concentration due to poor spike recovery, and 2) concentration of chemical also found in 
laboratory blanks.  
 
The laboratory uses a number of qualification flags that are defined as follows: 
 
Qualifier Description 

B Present in method blank 
C Confirmed by GC/MS 

CG Confluent growth 
D The analyte was quantified at a secondary dilution factor 

DL Surrogate or spike was diluted out 
E Estimated concentration due to sample matrix interference 

FL Free liquid 
I Semi-quantitative result out of instrument calibration range present below nominal 

reporting limit 
L Sample reporting limits elevated due to matrix interference 
N Tentatively Identified Compound (TIC) 

NA Not Applicable 
ND Not detected at or above the reporting limit (RL) 
NF Not found 

NFL No Free liquid 
NI Non-ignitable 
NS Not spiked 
P Concentration > 40% difference between the two GC columns 

QNS Quantity not sufficient to perform analysis 
RA Re analysis confirms reported limits 
RE Re analysis confirms sample matrix interference 
S Analyzed by method of standard addition 

SMI Sample matrix interference or surrogate 
SP Reported results are for spike compounds only 
U Analyzed for but not detected 
X Exceeds regulatory limit  
+ Correlation coefficient for MSA is less than 0.995 
< Less than 
> Greater than 
* Sample spike compound out of range 

  
The Data Reviewer will also evaluate completeness of the data package.  Completeness checks 
will be administered on all data to decide whether deliverables specified in the QAPP are 
present.  At a minimum, deliverables will include sample chain-of-custody forms, analytical 
results, QC summaries, and supporting raw data from instrument printouts if requested.  The 
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reviewer will determine whether all required items are present and request copies of missing 
deliverables. 
 
8.3 Data Reporting 

Data reporting procedures will be carried out for field and laboratory operations as indicated 
below: 

8.3.1 Field Data Reporting 

Field data reporting will be conducted principally through the transmission of report sheets 
containing tabulated results of all measurements made in the field, documentation of all field 
activities, field activities to include monitoring of well construction and development forms and 
borehole logs. 
 
8.3.2 Laboratory Data Reporting 

The task of reporting laboratory data begins after the validation activity has been concluded. The 
Laboratory QA Manager must perform a final review of the report summaries and case narratives 
to decide whether the report meets project requirements. A Data Validation Report will be 
submitted for the validated data.  Besides the record of chain-of-custody, the report format will 
consist of the following: 
 
A. Case Narrative: 

- Date of issuance 
- Laboratory analysis performed 
- Any deviations from intended analytical strategy 
- Laboratory batch number 
- Numbers of samples and respective matrices 
- Quality control procedures used and references to the acceptance criteria  
- Laboratory report contents 
- Project name and number 
- Condition of samples “as-received” 
- Discussion of whether or not sample holding times were met 
- Discussion of technical problems or-other observations that may have created 

analytical difficulties 
- Discussion of any laboratory quality control checks which failed to meet project 

criteria 
- Discussion of any corrective actions taken.  
- Signature of the Laboratory QA Manager 

 
B. Chemistry Data Package: 

- Case narrative for each analyzed batch of samples 
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- Summary page indicating dates of analyses for samples and laboratory quality control 
checks 

- Cross referencing of laboratory samples to project sample identification numbers 
- Data qualifiers to be used should be adequately described 
- Sample preparation and analyses for samples 
- Sample results 
- Raw data for sample results and laboratory quality control samples, including 

chromatograms 
- Results of (dated) initial and continuing calibration checks 
- Matrix spike and matrix spike duplicate recoveries, laboratory control samples, 

method blank results, and surrogates 
 
A Case Narrative and Chemistry Data Package will be organized per analytical type.  In each 
grouping, acceptance criteria will be listed, including a listing of all samples affected and their 
data qualifiers, and reasoning why this particular data is qualified.  The Chemistry Data Package 
is immediately made available for review. 
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9.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits of both field and laboratory activities will be conducted to verify 
that sampling and analyses are performed according to the procedures established in the Work 
Plan and SAP.  The audits of field and laboratory activities include two independent parts: 
internal and external audits. 
 
9.1 Field Performance and System Audit 

Internal audits of field activities including sampling and field measurements may be conducted 
by the TolTest QC Manager.  These audits verify that all established procedures are being 
followed.  Internal field audits may be conducted at the beginning of the site sample collection 
activities. 
 
The audits include examination of field sampling records, field instrument operating records, 
sample collection, handling and packaging according to the established procedures, maintenance 
of QC procedures, chain-of-custody, etc.  Follow up audits may be conducted to correct 
deficiencies, and to verify that QC procedures are maintained throughout the project.  The audits 
involve review of field measurement records, instrumentation calibration records, and sample 
documentation.  
 
External field audits may be conducted by the Navy or IEPA.  External field audits may be 
conducted at any time during the field operations.  These audits may or may not be announced 
and are at the discretion of the Navy or IEPA.  External field audits will be conducted according 
to the field activity information presented in the QAPP. 
 
9.2 Laboratory Performance and Systems Audits 

The internal laboratory audit will be conducted by Kemron’s QA staff.  The internal Laboratory 
system audits will be done annually while the internal Laboratory performance audits will be 
conducted quarterly. 
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10.0 CORRECTIVE ACTION 

Corrective action is the process of identifying, recommending, approving and implementing 
measures to counter unacceptable procedures or out of quality control performance that can 
affect data quality.  Corrective action can occur during field activities, laboratory analyses, data 
validation and data assessment.  All corrective action proposed and implemented will be 
documented in the regular quality assurance reports to management.  Corrective action should 
only be carried out after approval by the Project Manager, or his designee.  If immediate 
corrective action is required, approvals secured by telephone from the Project Manager should be 
documented in an additional memorandum. 
 
For non-compliance problems, a formal corrective action program will be determined and 
implemented at the time the problem is identified.  The person who identifies the problem will be 
responsible for notifying the Project Manager, who in turn will notify the Navy. Implementation 
of corrective action will be confirmed in writing through the same channels. 
 
Any nonconformance with the established quality control procedures in the QAPP or SAP will 
be identified and corrected according to the QAPP.  Corrective actions will be carried out and 
documented in the field record book.  No staff member will initiate corrective action without 
prior communication of findings through the proper channels.  If corrective actions are 
insufficient, work may be stopped.  
 
10.1 Field Corrective Action 

Corrective action in the field can be needed when the sample network is changed (i.e., more/less 
samples, sampling locations other than those specified in the SAP, etc.), or sampling procedures 
and/or field analytical procedures require modification, etc. due to unexpected conditions.  
TolTest’s Site Superintendent will be responsible for reporting all suspected technical or QA 
non-conformances or suspected deficiencies to the TolTest Project Manager and the Navy.  If 
appropriate, no additional work that is dependent on the nonconforming activity will be 
attempted until the corrective actions are completed.  

10.2 Laboratory Corrective Action 

Corrective action in the laboratory may occur before, during and after initial analyses.  A number 
of conditions such as broken sample containers, multiple phases, low/high pH readings, 
potentially high concentration samples, may be identified during sample log-in or just before 
analysis.  Following consultation with laboratory analysts and section leaders, approving the 
start-up of corrective action may be necessary for the Laboratory Quality Assurance Officer.  
The submitted SOPs specify some conditions during or after analysis that may automatically 
trigger corrective action or optional procedures.  These conditions may include dilution of 
samples, an additional sample extract cleanup, automatic re-injection/re-analysis when certain 
quality control criteria are not met, etc. 
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Corrective actions are required whenever an out-of-control event or potential out-of-control 
event is noted.  The investigative action taken may be dependent on the analysis and the event.  
Laboratory personnel are alerted that corrective actions may be necessary if: 

 QC data are outside the warning or acceptable windows for precision and accuracy; 

 Blanks contain target analytes above acceptable levels; 

 Undesirable trends are detected in spike recoveries or RPD between duplicates; 

 Unusual changes in detection limits; 

 Deficiencies are detected by the QA department during internal or external audits;  

 From the results of performance evaluation samples; or 

 Inquiries concerning data quality are received. 
 
Corrective action procedures are often handled at the bench level by the analyst, who reviews the 
preparation or extraction procedure for possible errors, checks the instrument calibration, spike 
and calibration mixes, instrument sensitivity, and so on.  If the problem persists or cannot be 
identified, the matter is referred to the laboratory supervisor, manager and/or QA department for 
further investigation.  Once it is resolved, full documentation of the corrective action procedure 
will be filed with the QA department. 
 
Corrective actions are done before releasing data from the laboratory.  The corrective actions 
will be documented in Kemron’s laboratory’s corrective action log (signed by analyst, section 
leader and quality control coordinator), and the narrative data report sent from the laboratory to 
the TolTest Data Reviewer.  If corrective action does not rectify the situation, the laboratory will 
contact TolTest’s Data Reviewer who will notify TolTest’s Project Manager. 
 
10.3 Corrective Action during Data Validation and Data Assessment 

The need for corrective action may be identified during either data validation or data assessment.  
Potential types of corrective action may include re-sampling by the field team or re-injection/re-
analysis of samples by the laboratory.  
 
These actions are dependent upon the ability to mobilize the field team or whether the data to be 
collected is necessary to meet the required quality assurance.  It is the responsibility of TolTest’s 
Project Manager for approving the start-up of corrective action.  If corrective action is required, 
the Project Manager will notify the Navy.  
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APPENDIX B 

KEMRON LABORATORIES 
LABORATORY REPORT LIMITS 



KEMRON LABORATORY REPORT LIMITS

8260-Target Compound List

Compound Units MDL RDL LCL UCL GRO 
Class I

GRO 
Class II

1,1,1,2-Tetrachloroethane ug/L 0.25 1 80 130 210 1,050
1,1,1-Trichloroethane ug/L 0.25 1 80 134 200 1,000
1,1,2,2-Tetrachloroethane ug/L 0.125 1 79 125 420 420
1,1,2-Trichloroethane ug/L 0.25 1 80 125 5.0 50
1,1-Dichloroethane ug/L 0.125 1 80 125 700 3,500
1,1-Dichloroethene ug/L 0.5 1 80 138 7 35
1,1-Dichloropropene ug/L 0.25 1 74 139 NV NV
1,2,3-Trichlorobenzene ug/L 0.125 1 62 140 70 70
1,2-Dichloropropane ug/L 0.125 1 80 120 5.0 25
4-Methyl-2-pentanone ug/L 2.5 5 64 140 NV NV
2-Hexanone ug/L 2.5 5 56 136 280 280
2-Butanone ug/L 2.5 5 58 149 NV NV
2,2-Dichloropropane ug/L 0.25 1 80 133 NV NV
1,4-Dichlorobenzene ug/L 0.125 1 80 120 75 375
1,3-Dichloropropane ug/L 0.2 1 80 120 5 25
1,3-Dichlorobenzene ug/L 0.25 1 80 120 6.3 31.5
1,3,5-Trimethylbenzene ug/L 0.25 1 80 127 350 1,750
1,2,3-Trichloropropane ug/L 0.75 1 80 126 1.0 1.0
Dichlorodifluoromethane ug/L 0.25 1 50 133 1,400 7,000
Dibromochloromethane ug/L 0.25 1 80 127 140 140
cis-1,3-Dichloropropene ug/L 0.25 1 80 132 Note #7 Note #7
cis-1,2-Dichloroethene ug/L 0.25 1 80 121 70 200
Methyl chloride ug/L 0.25 1 60 130 5.0 50
Chloroform ug/L 0.125 1 80 125 0.2 1.0
Chloroethane ug/L 0.5 1 77 133 2,800 14,000
Chlorobenzene ug/L 0.125 1 80 120 100 500
Carbon tetrachloride ug/L 0.25 1 80 137 5.0 25
Trichlorofluoromethane ug/L 0.25 1 62 151 2,100 10,500
Trichloroethene ug/L 0.25 1 80 125 5 25
trans-1,3-Dichloropropene ug/L 0.5 1 80 130 Note #7 Note #7
trans-1,2-Dichloroethene ug/L 0.25 1 80 127 100 500
Toluene ug/L 0.25 1 80 128 1000 2500
Tetrachloroethene ug/L 0.25 1 80 124 5.0 25
tert-Butylbenzene ug/L 0.25 1 80 126 70 350
Styrene ug/L 0.125 1 80 123 100 500
sec-Butylbenzene ug/L 0.25 1 80 127 70 350
m-,p-Xylene ug/L 0.5 1 80 122 Note #8 Note #8
o-Xylene ug/L 0.25 1 80 122 Note #8 Note #8
Tetrahydrofuran ug/L 25 50 60 140 1400 1400
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KEMRON LABORATORY REPORT LIMITS

8260-Target Compound List

Compound Units MDL RDL LCL UCL GRO 
Class I

GRO 
Class II

4-Chlorotoluene ug/L 0.25 1 80 126 NV NV
2-Chlorotoluene ug/L 0.125 1 80 127 140 700
Trans-1,4-dichloro-2-butene ug/L 1 5 NV NV
Ethyl acetate ug/L 13.55 50 6,300 6,300
1,2-Dibromo-3-chloropropane ug/L 1 5 65 129 0.2 0.2
Dibromomethane ug/L 0.25 1 80 126 70 70
2-Chloroethyl vinyl ether ug/L 2 10 10 211 NV NV
Bromomethane ug/L 0.5 1 61 151 9.8 49
Acrylonitrile ug/L 2.5 100 5.0 5.0
Vinyl chloride ug/L 0.25 1 65 140 2.0 10
Vinyl acetate ug/L 2.5 5 10 285 7,000 7,000
p-Isopropyltoluene ug/L 0.25 1 80 122 NV NV
n-Propylbenzene ug/L 0.125 1 80 129 70 350
n-Butylbenzene ug/L 0.25 1 80 131 70 350
Methylene chloride ug/L 0.25 2 80 123 5.0 50
Methyl methacrylate ug/L 2.5 5 NV NV
Isopropylbenzene ug/L 0.25 1 80 122 700 3500
Methyl Iodide ug/L 0.5 5 10 308 NV NV
Ethyl benzene ug/L 0.25 1 80 122 700 1,000
Carbon disulfide ug/L 0.5 1 58 138 700 3,500
Bromoform ug/L 0.54 1 74 130 1.0 1.0
Bromodichloromethane ug/L 0.25 1 80 131 0.2 0.2
Bromochloromethane ug/L 0.2 1 80 124 NV NV
Bromobenzene ug/L 0.125 1 80 120 NV NV
Benzene ug/L 0.125 1 80 123 5.0 25
Acrolein ug/L 5 10 3.5 3.5
Acetone ug/L 2.5 5 40 142 700 700
1,2,4-Trichlorobenzene ug/L 0.2 1 77 131 70 700
1,2,4-Trimethylbenzene ug/L 0.25 1 80 125 350 1,750
1,2-Dibromoethane ug/L 0.25 1 80 125 0.05 0.5
1,2-Dichlorobenzene ug/L 0.125 1 80 125 600 1,500
1,2-Dichloroethane ug/L 0.25 1 80 129 5 25
1,4-Dichlorobenzene-d4 0 0 NV NV
Chlorobenzene-d5 0 0 NV NV
Fluorobenzene 0 0 NA NA
1,2-Dichloroethane-d4 % Recovery 80 120
Toluene-d8 % Recovery 88 110
Dibromofluoromethane % Recovery 86 118
p-Bromofluorobenzene % Recovery 86 115
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KEMRON LABORATORY REPORT LIMITS

8260-Target Compound List

Compound Units MDL RDL LCL UCL GRO 
Class I

GRO 
Class II

Note #7:  The sum of the concentrations of cis-  and trans- 1,3-Dichloropropene should be compared to the 
GWROs of  0.001 mg/L for Class I and 0.005 mg/L for Class II.

Note #8: The sum of o-, m-, and p-Xylene should be compared to the GWROs of 10.0 mg/L for Class I and
Class II.

Notes:
1. ug/L is micrograms per liter
2. MDL is Method Detection Limit
3. RDL is Reporting Detection Limit
4. LCL is Lower Control limits
5. UCL is Upper Control Limits
6. GRO is Groundwater Remediation Objective
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STANDARD PWC REQUIREMENTS FOR TOXICITY CHARACTERISTIC 
LEACHING PROCEDURES (TCLP) ANALYSIS 





 

Quality Assurance Project Plan  
EJOC No. N68950-00-D-0200, D.O. 0102 
Supplyside and Forrestal Landfills  
Naval Station Great Lakes, Great Lakes, Illinois 
TolTest Project No. 73775.01 
May 2006 
 

 

 

APPENDIX D 
 

L1 & L2 SAMPLING PROTOCOL 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
GROUNDWATER – LIST L1 

 
TEST PARAMETERS METHODS 

RCRA Metals:  As, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Ag, An by ICP 200.7 

Pb by GFAA 239.2 

Cyanide 335.2 

Oils 413.1/413.2 

TDS 160.1 

NH3 – Ammonia 350.1/350.2 

BOD 405.1 

Phosphorus 365.1/365.2 

Cr-Hex 218.4/218.5 

Fluoride 413A 

Phenols 420.1 

TSS 160.2 

Bacterial – Fecal Coliform 909C 

Hg – Mercury 245.1/245.2/245.5 

COD 410.1/410.2 
 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
GROUNDWATER – LIST L2 

 
TEST PARAMETERS METHOD 

VOC 8260 8260 

SVOC 8270 w/PNA SIM 8270 

Herbicides 8151 8151 

Chlorinated Pesticides 8081 8081 

PCB’s 8082 8082 

N/P Pesticides 507 507 

Carbamates Pesticides 531.1 (Subbed out) 531.1 

23 TAL Metals (TACO Limits) 6010-7841-7471 6010/7841/7471 

NH3 – Ammonia 350.1/350.2 

Bacterial – Fecal Coliform  909C 

COD 410.1/410.2 

Chloride 325.2/325.3 

Cyanide 335.2 

Fluoride 413A 

Nitrate 352.1 

Oil, Hexane Soluble 1664 

Phenols 420.1 

Phosphorus 365.1/365.2 

Sulfate 375.4 

TDS 160.1 

TOC 415.1 

TSS 160.2 
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APPENDIX E 
 

KEMRON LABORATORIES QUALITY ASSURANCE PROJECT PLAN 
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SAMPLE FORMS 
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SAMPLING REQUIREMENTS TABLES 



 
KEMRON ENVIRONMENTAL SERVICES 

SAMPLE CONTAINERS, PRESERVATION AND HOLD TIMES 
Groundwater – List L1 

 

1. P= Polyethylene (preferred when acceptable) 
2. G= Borosillicate glass with Teflon lined cap 
 

PARAMETER Minimum 
Volume 

Container 
Type Preservative Hold 

Time 
RCRA Metals 
(As, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Ag, An) 
Method 200.7 by ICP 

500 ml P, G HNO3, pH< 2 6 months 

RCRA Metal  
(Pb) 
Method 239.2 by GFAA 

500 ml P, G HNO3, pH< 2 6 months 

Cyanide 
Method 335.2 100 P, G Cool, 4ºC, NaOH, pH>12 14 days 

Oils 
Method 413.1/413.2 1000 G Cool, 4ºC, H2SO4, pH< 2 28 days 

TDS 
Method 160.1 50 P, G Cool, 4ºC 7 days 

NH3 – Ammonia 
Method 350.1/350.2 100 P, G Cool, 4ºC, H2SO4, pH< 2 28 days 

BOD 
Method 405.1 500 P, G Cool, 4ºC 48 Hours 

Phosphorus 
Method 365.1/365.2 50 P, G Cool, 4ºC, H2SO4, pH< 2 28 days 

Cr-Hex 
Method 218.4/218.5 150 P, G Cool, 4ºC 24 Hours 

Fluoride 
Method 413A 25 P, G Cool, 4ºC 28 days 

Phenols 
Method 420.1 100 Amber, G Cool, 4ºC, H2SO4, pH< 2 28 days 

TSS 
Method 160.2 200 P, G Cool, 4ºC 7 days 

Bacterial – Fecal Coliform 
Method 909C 120 P, G Cool, 4ºC, Na2S2O3 6 hours 

Hg – Mercury 
Method 245.1/245.2/245.5 50 mL P, G HNO3, pH< 2m, 4ºC 6 months 

COD  
Method 410.1/410.2 25 G Cool, 4ºC, H2SO4, pH< 2 28 days 



KEMRON ENVIRONMENTAL SERVICES 
SAMPLE CONTAINERS, PRESERVATION AND HOLD TIMES 

Groundwater – List L2 
 

1. P= Polyethylene (preferred when acceptable) 
2. G= Borosillicate glass with Teflon lined cap 

Parameter Minimum 
Volume 

Container 
Type Preservative Hold 

Time 
VOC 
Method 8260 40 mL G, Septa Caps Cool, 4º C HCl, pH, 2 14 days 

VOC extended list 
Method 8260 40 mL G, Septa Caps Cool, 4º C HCl, pH, 2 14 days 

SVOC 
Method 8270 with PNA SIM 1000 mL G Cool, 4º C 7 days 

Herbicides 
Method 8151 1000 mL G Cool, 4º C 7 days 

Chlorinated Pesticides 
Method 8081 1000 mL G Cool, 4º C 7 days 

PCB’s 
Method 8082 1000 mL G Cool, 4º C 7 days 

N/P Pesticides 
Method 507 1000 mL G Cool, 4º C 7 days 

Carbamates Pesticides 
Method 531.1 1000 mL G Cool, 4º C 7 days 

23 TAL Metals (Taco Limits) 
Method 6010/7841/7471 500 ml P, G HNO3, pH< 2 6 months 

NH3 - Ammonia 
Method 350.1/350.2 100 P, G Cool, 4ºC, H2SO4, 

pH< 2 28 days 

Bacterial – Fecal Coliform 
Method 909C 120 P, G Cool, 4ºC, Na2S2O3 6 hours 

COD 
Method 410.1/410.2 25 G Cool, 4ºC, H2SO4, 

pH< 2 28 days 

Chloride 
Method 325.2/325.3 100 P, G Cool, 4º C 6 hours 

Cyanide 
Method 335.2 100 P, G Cool, 4ºC, NaOH, 

pH>12 14 days 

Fluoride  
Method 413A 25 P, G Cool, 4ºC 28 days 

Nitrate 
Method 352.1 75 P, G Cool, 4º C 48 hours 

Oil, Hexane Soluble 
Method 1664 1000 G Cool, 4ºC, H2SO4, 

pH< 2 28 days 

Phenols 
Method 420.1 100 Amber, G Cool, 4ºC, H2SO4, 

pH< 2 28 days 

Phosphorus 
Methods 365.1/365.2 50 P, G Cool, 4ºC, H2SO4, 

pH< 2 28 days 

Sulfate 
Method 375.4 50 P, G Cool, 4º C 24 hours 

TDS 
Method 160.1 50 P, G Cool, 4ºC 7 days 

TOC 
Method 415.1 10 P, G Cool, 4º C ----- 

TSS 
Method 160.2 200 P, G Cool, 4º C 7 days 
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