
Quality Assurance Project Plan  

Williamsburg Works 
Former Manufactured Gas Plant Site 
Brooklyn, New York 
AOC Index No. A2-0552-0606 
Site #: 224055 
 
 
Submitted to: Submitted by: 
KeySpan Corporation GEI Consultants, Inc. 
1 MetroTech Center 455 Winding Brook Drive 
Brooklyn, NY  11201 Glastonbury, CT 06033 
 860-368-5300 
 
 
 
May 2008 
080090-*-1002 

 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
W I L L I A M S B U R G  W O R K S  F O R M E R  M G P  S I T E  
B R O O K L Y N ,  N E W  Y O R K  
M A Y  2 0 0 8  
 

  i 

Table of Contents  

Abbreviations and Acronyms iv 

Quality Assurance Glossary v 

1.  Purpose 1 

2.  Project Goals and Objectives 2 

3.  Project Organization and Responsibility 3 

4.  Quality Assurance Objectives 5 
4.1 Required Quantification Limit 5 
4.2 Accuracy 6 
4.3 Precision 6 
4.4 Completeness 7 
4.5 Representativeness 8 
4.6 Comparability 8 

5.  Sampling Plan 10 
5.1 Sample Type, Location, and Frequency 10 

5.1.1 Subsurface Borings Soil Sampling 10 
5.1.2 Test Pit Sampling 10 
5.1.3 Surface Soil Sampling 11 
5.1.4 Groundwater Sampling 11 
5.1.5 Sediment Sampling 11 
5.1.6 Soil Vapor Sampling 11 
5.1.7  Ambient Air Samples 12 
5.1.8 Investigation-Derived Waste Sample Collection 12 
5.1.9 Field QC Sample Collection 13 

5.2 Sample Preservation and Containerization 14 
5.3 Equipment Decontamination 14 

6.  Documentation and COC 15 
6.1 Sample Collection Documentation 15 

6.1.1 Field Notes 15 
6.1.2 COC Records 15 
6.1.3 Sample Labeling 16 
6.1.4 Sample Handling 16 

6.2 Sample Custody 16 
6.2.1 Field Custody Procedures 17 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
W I L L I A M S B U R G  W O R K S  F O R M E R  M G P  S I T E  
B R O O K L Y N ,  N E W  Y O R K  
M A Y  2 0 0 8  
 
 

 ii 

6.2.2 Laboratory Custody Procedures 18 

7.  Calibration Procedure 19 
7.1 Field Instruments 19 
7.2 Laboratory Instruments 19 

8.  Sample Preparation and Analytical Procedures 21 

9.  Data Reduction, Validation, and Reporting 22 
9.1 Field Data Evaluation 22 
9.2 Analytical Data Validation 22 
9.3 Analytical Data Validation 23 

10.  Internal Quality Control 24 

11.  Performance and System Audits 25 

12.  Preventative Maintenance 26 

13.  Specific Procedures to Assess Data Quality Indicators 27 
13.1 Detection Limits 27 

13.1.1 Method Detection Limit 27 
13.1.2 Reporting Limit 27 

13.2 Precision 28 
13.3 Accuracy 29 
13.4 Completeness 29 
13.5 Representativeness 30 
13.6 Comparability 30 

14.  Corrective Action 31 
14.1 Immediate Corrective Action 31 

 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
W I L L I A M S B U R G  W O R K S  F O R M E R  M G P  S I T E  
B R O O K L Y N ,  N E W  Y O R K  
M A Y  2 0 0 8  
 
 

 iii 

Table of Contents  

Tables 

Table 1 – Soil Field Sampling Matrix 
Table 2 – Groundwater Field Sampling Matrix 
Table 3 – Sediment Sampling Matrix 
Table 4 – Soil Vapor and Ambient Air Field Sampling Matrix 
Table 5 – Analytical Methods/Quality Assurance Summary  
Table 6 – Quantification Limits for Soils 
Table 7 – Quantification Limits for Groundwater 
Table 8 – Quantification Limits for Soil Vapor and Ambient Air 
Table 9 – Soil Clean-Up Objectives 
Table 10 – Groundwater Standards, Criteria and Guidelines 
 
 

Appendices 

A Laboratory Quality Manual 
 
H:\WPROC\Project\KEYSPAN\Williamsburg\Draft RI WP\May 08 Rev RIWP\Appendix F - QAPP\WilliamsburgQAPP.doc 

 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
W I L L I A M S B U R G  W O R K S  F O R M E R  M G P  S I T E  
B R O O K L Y N ,  N E W  Y O R K  
M A Y  2 0 0 8  
 

  iv 

Abbreviations and Acronyms  

ASP Analytical Service Protocols 
ASTM American Society for Testing and Materials 
CAS Chemical Abstract Service 
CMS Chip Measurement System 
CLP Contract Laboratory Protocol 
COC Chain Of Custody  
DQO Data Quality Objective 
DO Dissolved Oxygen 
DUSR Data Usability Summary Report 
ELAP Environmental Laboratory Approval Program 
EPA United States Environmental Protection Agency 
FSP Field Sampling Plan 
GC/MS Gas Chromatography/Mass Spectroscopy 
GEI GEI Consultants, Inc. 
KeySpan KeySpan Corporation 
LCS Labortory Control Sample 
LEL Lower Explosive Limit 
MDL Method Detection Limit 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NYSDEC New York State Department of Environmental Conservation  
NYSDOH New York State Department of Health 
PAH Polycyclic Aromatic Hydrocarbon 
PCB Polychlorinated Biphenyls 
PID Photoionization Detector 
PM Project Manager 
PQL Practical Quantification Limit 
QA Quality Assurance 
QAPP Quality Assurance Project Plan 
QC Quality Control 
RCRA Resource Conservation Recovery Act 
RL Reporting Limit 
RPD Relative Percent Difference 
RSD Relative Standard Deviation 
SD Standard Deviation 
SOP Standard Operating Procedures 
SVOC Semivolatile Organic Compound 
TAL Target Analyte List 
TCL Target Compound List 
TCLP Toxicity Characteristic Leaching Procedure 
TIC Tentatively Identified Compounds 
TOX Total Organic Halides 
TPH Total Petroleum Hydrocarbons 
USDOT United States Department of Transporation 
VOC Volatile Organic Compound 
  



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  
W I L L I A M S B U R G  W O R K S  F O R M E R  M G P  S I T E  
B R O O K L Y N ,  N E W  Y O R K  
M A Y  2 0 0 8  
 
 

 v 

Quality Assurance Glossary  

“Analytical Services Protocol” or “ASP” means the New York State Department of 
Environmental Conservation (NYSDEC’s) compendium of approved EPA and NYSDEC 
laboratory methods for sample preparation and analysis and data handling procedures. 
 
“Confirmatory Sample” means a sample taken after remedial action is expected to be 
complete to verify that the cleanup requirements have been met.  This term has the same 
meaning as “post remediation sample.” 
 
“Contract laboratory program” or “CLP” means a program of chemical analytical 
services developed by the United States Environmental Protection Agency (EPA) to support 
CERCLA. 
 
“Data Usability Summary Report, (DUSR)” is a document that provides a thorough 
evaluation of the analytical data to determine whether or not the data, as presented, meets the 
site/project specific criteria for data quality and use. 
 
“Effective solubility” means the theoretical aqueous solubility of an organic constituent in 
groundwater that is in chemical equilibrium with a separate phase mixed product (product 
containing several organic chemicals).  The effective solubility of a particular organic 
chemical can be estimated by multiplying its mole fraction in the product mixture by its pure 
phase solubility. 
 
“Environmental Laboratory Accreditation Program” or “ELAP” means a program 
conducted by the New York State Department of Health (NYSDOH), which certifies 
environmental laboratories through on-site inspections and evaluation of principles of 
credentials and proficiency testing. 
 
“Intermediate Sample” means a sample taken during the investigation process that will be 
followed by another sampling event to confirm that remediation was successful or to confirm 
that the extent of contamination has been defined to below a level of concern. 
 
“Method detection limit” or “MDL” means the minimum concentration of a substance that 
can be measured and reported with a 99 percent confidence that the analyte concentration is 
greater than zero and is determined from the analysis of a sample in a given matrix 
containing the analyte. 
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“Non-targeted compound” means a compound detected in a sample using a specific 
analytical method that is not a targeted compound, a surrogate compound, a system 
monitoring compound or an internal standard compound. 
 
“Practical quantitation level” or “PQL” means the lowest quantitation level of a given 
analyte that can be reliably achieved among laboratories within the specified limits of 
precision and accuracy of a given analytical method during routine laboratory operating 
conditions. 
 
“PAH” means polycyclic aromatic hydrocarbon as defined by United States Environmental 
Protection Agency (USEPA) Method 8270. 
 
“Quality assurance” or “QA” means the total integrated program for assuring the reliability 
of monitoring and measurement data, which includes a system for integrating the quality 
planning, quality assessment and quality improvement efforts to meet data end-use 
requirements. 
 
“Quality assurance project plan” or “QAPP” means a document, which presents in 
specific terms the policies, organization, objectives, functional activities, and specific quality 
assurance/quality control activities designed to achieve the data quality goals or objectives of 
a specific project or operation. 
 
“Quality control” or “QC” means the routine application of procedures for attaining 
prescribed standards of performance in the monitoring and measurement process. 
 
“Semi volatile organic compound” or “SVOC” means compounds amenable to analysis by 
extraction of the sample with an organic solvent.  For the purposes of this section, semi 
volatiles are those target compound list compounds identified in the statement of work in the 
current version of the EPA Contract Laboratory Program. 
 
“Target analyte list” or “TAL” means the list of inorganic compounds/elements designated 
for analysis as contained in the version of the EPA Contract Laboratory Program Statement 
of Work for Inorganics Analysis, Multi-Media, and Multi-Concentration in effect as of the 
date on which the laboratory is performing the analysis.  For the purpose of this chapter, a 
Target Analyte List scan means the analysis of a sample for Target Analyte List 
compounds/elements. 
 
“Targeted compound,” means a hazardous substance, hazardous waste, or pollutant for 
which a specific analytical method is designed to detect that potential contaminant both 
qualitatively and quantitatively. 
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“Target compound list plus 30” or “TCL+30” means the list of organic compounds 
designated for analysis (TCL) as contained in the version of the EPA "Contract Laboratory 
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration" in 
effect as of the date on which the laboratory is performing the analysis, and up to 30 
non-targeted organic compounds (plus 30) as detected by gas chromatography/mass 
spectroscopy (GC/MS) analysis.  For the purposes of this chapter, a Target Compound 
List+30 scan means the analysis of a sample for Target Compound List compounds and up to 
10 non-targeted volatile organic compounds and up to 20 non-targeted semi volatile organic 
compounds using GC/MS analytical methods.  Non-targeted compound criteria should be 
pursuant to the version of the EPA “Contract Laboratory Program Statement of Work for 
Organics Analysis, Multi-Media, and Multi-Concentration” in effect as of the date on which 
the laboratory is performing the analysis. 
 
“Tentatively identified compound” or “TIC” means a non-targeted compound detected in 
a sample using a GC/MS analytical method, which has been tentatively, identified using a 
mass spectral library search.  An estimated concentration of the TIC is also determined. 
 
“Unknown compound” means a non-targeted compound, which cannot be tentatively 
identified.  Based on the analytical method used, the estimated concentration of the unknown 
compound may or may not be determined. 
 
“Volatile organics” means organic compounds amenable to analysis by the purge and trap 
technique.  For the purposes of this chapter, analysis of volatile organics means the analysis 
of a sample for either those priority pollutants listed as amenable for analysis using EPA 
method 624 or those target compounds identified as volatiles in the version of the EPA 
“Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, 
Multi-Concentration” in effect as of the date on which the laboratory is performing the 
analysis. 
 
“Waste oil” means used and/or reprocessed engine lubricating oil and/or any other used oil, 
including but not limited to:  fuel oil, engine oil, gear oil, cutting oil, transmission fluid, oil 
storage tank residue, animal oil and vegetable oil, which has not subsequently been refined.
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1.  Purpose 

GEI Consultants, Inc. (GEI) has prepared this Draft Quality Assurance Project Plan (QAPP) 
to address the investigation of the Williamsburg Works former MGP site located in 
Brooklyn, New York, New York.  The Draft QAPP is a companion document to the Draft 
Remedial Investigation Work Plan Williamsburg Works Former MGP Site dated February 
2008 (Work Plan) and the Field Sampling Plan (FSP) dated February 2008.  The project 
location is shown on Figure 1 of the Work Plan.  The QAPP presents the project scope and 
goals, organization, objectives, sample handling procedures and specific QA/QC procedures 
associated with the Williamsburg Works Former MGP. 
 
Furthermore, this QAPP identifies project responsibilities, prescribes guidance and 
specifications to make certain that: 
  

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

 Field and laboratory analytical results are valid and usable by adherence to 
established protocols and procedures 

 Laboratory data are validated so they can be applied to developing a conceptual 
understanding of the nature and extent of contamination of soils, sediment, soil vapor 
and ground waters at the Williamsburg Works Former MGP site 

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

 
The requirements of this QAPP apply to all contractor activities as appropriate for their 
respective tasks. 
 
This QAPP was prepared based upon guidance provided by the NYSDEC:  
 

 Draft DER-10, Technical Guidance for Site Investigation and Remediation. New 
York State Department of Environmental Conservation. December 2002. 
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2.  Project Goals and Objectives 

KeySpan Corporation (KeySpan) is conducting a Remedial Investigation (RI) at the 
Williamsburg Works former MGP site (Site) in Brooklyn, New York.  This RI was prepared 
to investigate the extent of impacts potential impacts to the Site from the operation of the 
Williamsburg Works Former MGP that was used to store manufactured gas from 1850 until 
prior to 1941. 
 
The scope of the RI is presented in the Draft Williamsburg Works Former Manufactured Gas 
Plant Work Plan dated February 2008.  The RI will include the following tasks: 
 

 Field Investigation Sampling and Analysis 
 Qualitative Human Health Exposure Assessment (QHHEA) 
 Step 1 Fish and Wildlife Resource Impact Analysis (FWRIA) 
 Quality Assurance / Quality Control (QA/QC) and Data Validation 
 RI Report Preparation 

 
The RI scope of work described in this work plan is intended to collect sufficient data to 
evaluate the nature and extent of compounds within soils, sediment, soil vapor and 
groundwater that may be associated with the Williamsburg Works former MGP site.  The RI 
will assess whether potential pathways exist through which people, flora, or fauna could be 
exposed to the contaminants.     
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3.  Project Organization and Responsibility 

The Consultant is responsible for the implementation of the RI Work Plan scope of work, 
including the supervision of contractors, field activities, and the evaluation and interpretation 
of data.  The Consultant will direct the sampling activities and coordinate submittal of 
samples to testing laboratories.  The project organization and key personnel for the 
Consultant are listed below: 
 
Program Manager:  
Project Manager:  
Field Team Leader:  
Quality Assurance Officer: 
Corporate Health & Safety Officer:  
Data Validator: 
Data Manager:   
 
The primary responsibilities of each of these personnel are described in the following table. 
 

Key Project Personnel and Responsibilities 
Position Consultant 

Personnel 
Areas of Responsibilities 

Program Manager 
 

  Overall program oversight 
 Project management 
 Project schedule 
 Client contact regarding project related issues 
 Personnel and resource management 
 Review of project submittals 
 Budgeting 

Project Manager   Client contact regarding project related issues  
 Coordination of contractors 
 Technical development and implementation of 

Work Plan and Field Sampling Plan 
 Personnel and resource management 
 Preparation and review of project submittals 
 Preparation of project submittals 
 Budgeting 

Field Team 
Leader 

  Client contact regarding project related issues 
on day to day basis as part of field operations 

 Coordination of contractors 
 Implementation of Work Plan and Field 

Sampling Plan 
 Personnel and resource management 
 Preparation of project submittals 

Quality Assurance 
Officer 

  QA/QC for sampling and laboratory 
performance 
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Key Project Personnel and Responsibilities 
Position Consultant 

Personnel 
Areas of Responsibilities 

Data Validator  
 

 Perform data validation activities 
 Prepare data usability summary reports 
 Evaluate data with regards to quality 

objectives 
Data Managers   Manage raw data from the laboratory  

 
A New York State Department of Health (NYSDOH) Environmental Laboratory approval 
Program (ELAP) approved laboratory will be utilized to perform standard analytical 
chemistry parameters for surface soils, subsurface soil, and groundwater samples including: 
 

 Volatile Organic Compounds (VOCs) according to EPA Method 8260B 
 Semi volatile Organic Compounds (SVOCs) according to EPA Method 8270C 
 Target Analyte List (TAL) Metals according to EPA Method 6000/7000 series 
 Polychlorinated Biphenyls (PCBs) by EPA Method 8082 
 Pesticides by EPA Method 8081 
 Herbicides by EPA Method 8151A 
 Total Cyanide by EPA Method 9012 (groundwater only) 
 Free Cyanide [Extraction by EPA Method 9013A/ Analysis by Microdiffusion 

American Society for Testing and Materials (ASTM) Method D4282-95] (soils only) 
 Disposal Parameters (total metals, Toxicity Characteristic Leaching Procedure 

(TCLP) by EPA 1311, Resource Conservation Recovery Act (RCRA) 8 metals by 
EPA 6000/ 7000 series, TCLP pesticides EPA 8081A, TCLP herbicides by 8151A, 
TCLP VOC by EPA 8260B, TCLP SVOC by EPA 8270C, paint filter test, 
ignitability by EPA 1030 (soils)/EPA 1010 (water), corrosivity by EPA 9040 (water)/ 
9045 (soils) , reactivity [cyanide by EPA 7.3.3.2 and sulfide by EPA 7.3.4.2] by , 
total petroleum hydrocarbons (TPH) by EPA 8015B/ 418.1, total PCBs by EPA 8082, 
flashpoint, total organic halides (TOX) EPA 450.1, and % solids) 

 
The NYSDOH ELAP’s relevant certifications are summarized in the following table. 
 
Table 1 provides a summary of surface soil and subsurface soil analyses, Table 2 provides a 
summary of groundwater analyses, Table 3 provides a summary of sediment analyses and 
Table 4 provides a summary of soil vapor and indoor and outdoor air analyses.  Table 5 
provides a summary of quality assurance samples, holding times and analysis for each media. 
 
Drilling, sediment coring and test pit excavation contractors will be identified once the work 
plan is approved. 
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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.  These indicators 
include the method detection limit, reporting limit, precision, accuracy, completeness, 
representativeness, and comparability.  The data quality objectives (DQOs) are based on 
project requirements and ensure:  (1) that the data generated during the project are of known 
quality and (2) that the quality is acceptable to achieve the project’s technical objectives 
provided in the Work Plan.  All analytical data will be provided by the laboratory using the 
New York State ASP Category B deliverable format. 
 
Quantitation Limits are laboratory-specific and reflect those values achievable by the 
laboratory performing the analyses.  However, in order to ensure that the analytical 
methodologies are capable of achieving the DQOs, measurement performance criteria have 
been set for the analytical measurements in terms of accuracy, precision, and completeness.  
The analytical methods to be used at this site will provide a level of data quality and can be 
used to evaluate potential impacts to soil and groundwater from the former MGP operation, 
compared to NYSDEC Part 375 soil cleanup objectives and New York State Ambient 
Groundwater Standards, Criteria and Guidance values, and for purposes of risk assessment. 
 
The overall QA objective is to develop and implement procedures for field sampling, chain-
of-custody, laboratory analysis, and reporting which will provide results that are 
scientifically valid, and the levels of which are sufficient to meet DQOs.  Specific procedures 
for sampling, chain of custody, laboratory instruments calibration, laboratory analysis, 
reporting of data, internal quality control, and corrective action are described in other 
sections of the QAPP. 
 
The data quality indicators are presented in subsections 4.1 through 4.6.  Procedures to assess 
the data quality indicators are given below in Section 13.  Laboratory MDLs and PQLs for 
soils, groundwater, soil vapor and ambient air are located on Tables 6 through 8, 
respectively.  Soil clean-up objectives and groundwater standards and guidance values are 
located on Tables 9 and 10. 

4.1 Required Quantification Limit 
The required quantification limit is the quantitative analytical level for individual analytes 
needed to make decisions relative to the objectives of the project.  Quantitative limits may be 
expressed as the MDL or some quantitative level defined in terms relative to the program.  It 
should be noted that there is some ambiguity in the definitions and use of terms that define 
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quantification limits.  The MDL presented herein is a well-defined and accepted entity, 
although attainable only under ideal laboratory conditions. 
 
Method Detection Limit:  The MDL is the minimum concentration of a substance that can 
be measured and reported with 99 percent 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. 
 
Practical Quantitation Limit:  The PQL [also referred to as the reporting limit (RL)] is the 
concentration in the sample that corresponds to the lowest concentration standard of the 
calibration curve.  
 
Laboratory MDLs and PQLs for soils, groundwater, soil vapor and ambient air are located on 
Tables 6 through 8, respectively. 

4.2 Accuracy 
Accuracy is the closeness of agreement between an observed value and an accepted reference 
value.  The difference between the observed value and the reference value includes 
components of both systematic error (bias) and random error. 
 
Accuracy in the field is assessed through the adherence to all field instrument calibration 
procedures, sample handling, preservation, and holding time requirements, and through the 
collection of equipment blanks prior to the collection of samples for each type of equipment 
being used (e.g., sample liners, drilling shoe, or stainless–steel sampling implements). 
 
The laboratory will assess the overall accuracy of their instruments and analytical methods 
(independent of sample or matrix effects) through the measurement of “standards,” materials 
of accepted reference value.  Accuracy will vary from analysis to analysis because of 
individual sample and matrix effects.  In an individual analysis, accuracy will be measured in 
terms of blank results, the percent recovery (%R) of surrogate compounds in organic 
analyses, or %R of spiked compounds in matrix spikes (MSs), matrix spike duplicates 
(MSDs) and/or laboratory control samples (LCSs).  This gives an indication of expected 
recovery for analytes tending to behave chemically like the spiked or surrogate compounds.  
The laboratory accuracy will be evaluated in accordance with laboratory quality assurance 
plan and standard operating procedures located in Appendix A. 

4.3 Precision 
Precision is the agreement among a set of replicate measurements without consideration of 
the “true” or accurate value: i.e., variability between measurements of the same material for 
the same analyte.  In environmental sampling, precision is the result of field sampling and 
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analytical factors.  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.  Precision is measured in a variety of ways including 
statistically, such as calculating variance or standard deviation.  The difference between the 
overall measurement precision and the analytical precision is attributed to sampling 
precision. 
 
Precision in the field is assessed through the collection and measurement of field duplicates.  
Field duplicates will be collected at a frequency of one per twenty investigative samples per 
matrix per analytical parameter, with the exception of the waste characterization parameters.  
Precision will be measured through the calculation of relative percent differences (RPDs) as 
described below in subsection 13.2.  The resulting information will be used to assess 
sampling and analytical variability.  Field duplicate RPDs must be less than 50% for soil 
samples and less than 30% for aqueous samples. These criteria apply only if the sample 
and/or duplicate results are >5x the quantitation limit; if both results are <5x the quantitation 
limit, the criterion will be doubled.  Duplicate samples are described in below in subsection 
5.1.5.  Table 5 summarizes the number of duplicates per media sampled. 
 
Precision in the laboratory is assessed through the calculation of RPD for duplicate samples.  
For organic analyses, laboratory precision will be assessed through the analysis of MS/MSD 
samples and field duplicates.  For the inorganic analyses, laboratory precision will be 
assessed through the analysis of matrix duplicate pairs and field duplicate pairs.  MS/MSD 
samples or matrix duplicate pairs will be performed at a frequency of one per twenty primary 
samples per matrix.  Duplicate samples are described in below in subsection 5.1.5.  Table 5 
summarizes the number of duplicates per media sampled. 

4.4 Completeness 
Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under normal conditions.  “Normal 
conditions” are defined as the conditions expected if the sampling plan was implemented as 
planned.  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. 
 
Field completeness is a measure of the amount of (1) valid measurements obtained from all 
the measurements taken in the project and (2) valid samples collected.  The field 
completeness objective is greater than 90 percent. 
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Laboratory completeness is a measure of the amount of valid measurements obtained from 
all valid samples submitted to the laboratory.  The laboratory completeness objective is 
greater than 95 percent. 
 
To ensure that these percentages are met, materials for crucial parameters will be retained if 
re-sampling is required and strict adherence to holding times will be required. 

4.5 Representativeness 
Representativeness is a qualitative parameter that expresses the degree to which data 
accurately and precisely represents either a characteristic of a population, parameter 
variations at a sampling point, a process condition, or an environmental condition within a 
defined spatial and/or temporal boundary.  To ensure representativeness, the sampling 
locations have been selected to provide coverage over a wide area and to highlight potential 
trends in the data. 
 
Representativeness is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that the Work Plan and FSP are followed and that proper sampling, 
sample handling, and sample preservation techniques are used. 
 
Representativeness in the laboratory is ensured by using the proper analytical procedures, 
appropriate methods, and meeting sample-holding times.  These are provided in Table 5 and 
within Appendix A. 

4.6 Comparability 
Comparability is a qualitative parameter that expresses the confidence with which one data 
set can be compared to another.  Comparability is dependent upon the proper design of the 
sampling program and will be satisfied by ensuring that the Work Plan and FSP are followed 
and that proper sampling techniques are used.  Maximization of comparability with previous 
data sets is expected because the sampling design and field protocols are consistent with 
those previously used.  
 
Comparability is dependent on the use of recognized EPA or equivalent analytical methods 
and the reporting of data in standardized units.  To facilitate data comparison, the data-
reporting format as presented below will be used: 
 

 Conventions (units reported as): for solids (weight/unit weight [i.e., mg/kg]); for 
liquids (weight/unit volume [i.e., mg/L]); for air (weight/unit volume [i.e., mg/m3]). 

 Use common chemical name with corresponding chemical abstract system (CAS) 
code. 

 Report all data for soils on a dry-weight basis. 
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5.  Sampling Plan 

Environmental sampling will include subsurface soil, surface soil, sediment, soil vapor, 
ambient air, groundwater and waste characterization sampling.  Subsurface soil borings and 
monitoring wells will be installed utilizing drilling methods presented in the FSP.  Sediment 
cores will be installed utilizing methods described in the FSP.  Groundwater samples will be 
collected utilizing low-flow sampling methods, peristaltic pumps, bailers, whale pumps, or 
bladder pumps.  Performing grab or composite sampling by appropriate hand-held sampling 
equipment will be the preferred method for waste characterization sampling.  Analytical 
samples and analysis methods are described in the Work Plan.  Sampling methods and 
procedures are described in FSP. 

5.1 Sample Type, Location, and Frequency 

5.1.1 Subsurface Borings Soil Sampling 

Thirty-four (4) soil boring locations will be sampled utilizing drilling methods listed in the 
Field Sampling Plan (FSP).  Fifteen of the borings will be completed as permanent 
monitoring wells. The locations are shown on Plate 1 of the Work Plan.  The borings will be 
drilled to approximately 70 feet below ground surface (bgs) and at least 10 feet below 
observed visual impacts.  The actual number of subsurface soil samples and their location 
may be modified based upon subsurface utilities and property access.  The number and 
location of samples will vary based upon access and subsurface obstructions.  Soils will be 
evaluated through visual, olfactory, and field screening observations in accordance with the 
FSP.  Soil samples will be collected and submitted for laboratory analysis in general 
accordance with the Work Plan and the FSP.  Monitoring wells will be installed in 
accordance with the Work Plan and FSP.  A summary of subsurface soil samples and 
analysis are located on Table 1. 

5.1.2 Test Pit Sampling 

A total of six test pits are proposed to be excavated at the Williamsburg Works former MGP 
site utilizing a backhoe or other excavation equipment.  Soils will be evaluated through 
visual, olfactory, and field screening observations in accordance with the FSP.  Soil samples 
will be collected and submitted for laboratory analysis in general accordance with the Work 
Plan and the FSP.  A summary of subsurface soil samples and analysis are located on Table 
1. 
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5.1.3 Surface Soil Sampling 

Nine (9) surface sample locations will be sampled using hand tools.  The samples will be 
collected from 0 to 2 inches below vegetative cover.  The actual number of surface soil 
samples and their location may be modified based upon field conditions.  Soils will be 
evaluated through visual, olfactory, and field screening observations in accordance with the 
FSP.  Soil samples will be collected and submitted for laboratory analysis in general 
accordance with the Work Plan and the FSP.  A summary of surface soil samples and 
analysis are located on Table 1. 

5.1.4 Groundwater Sampling 

The sixteen (16) proposed RI monitoring wells will be gauged and sampled.  Groundwater 
samples will be collected from monitoring wells screened across the water table or targeted 
intervals at the proposed sample locations.  Groundwater samples will be collected and 
submitted for laboratory analysis in general accordance with the FSP and Work Plan.  Water 
quality parameters including temperature, pH, turbidity, salinity, dissolved oxygen (DO), and 
specific conductance, will be collected prior to laboratory analysis in general accordance 
with the Work Plan and the FSP.  A summary of groundwater samples and analysis are 
located on Table 2. 

5.1.5 Sediment Sampling 

Seven (7) sediment core locations will be sampled from a barge using an electric or 
pneumatically driven vibracore as described in the FSP.  The locations are shown on Plate 1 
of the Work Plan.  Sediment cores will be advanced to a depth of 20 feet below the sediment 
water interface or to vibracore refusal.  The actual number of sediment samples and their 
location may be modified based upon field conditions.  Sediments will be evaluated through 
visual, olfactory, and field screening observations in accordance with the FSP.  Sediment 
samples will be collected and submitted for laboratory analysis in general accordance with 
the Work Plan and the FSP.  A summary of sediment samples and analysis are located on 
Table 3. 

5.1.6 Soil Vapor Sampling 

Fourteen (14) soil vapor samples will be installed and samples will be collected in general 
accordance with the New York State Department of Health’s “Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York” and KeySpan’s “Draft Standard Operating 
Procedure- Soil Vapor Intrusion for MGP Sites in New York.  Within buildings, sub-slab soil 
vapor points will be installed to evaluate the soil vapor conditions.  For exterior soil vapor 
locations, the soil vapor samples will be collected from temporary soil vapor probes, which 
will be installed, to a depth of approximately five feet below grade.  Soil vapor samples will 
be collected in certified clean SUMMA canisters and submitted for laboratory analysis in 
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general accordance with the FSP and Work Plan.  A summary of soil vapor samples and 
analysis are located on Table 4. 

5.1.7  Ambient Air Samples 

Eight (8) indoor air samples and four (4) outdoor ambient air samples are proposed to be 
collected as part of the Williamsburg Works RI Work Plan.  The ambient air samples will be 
used to assess the potential for soil vapor intrusion into the buildings.  The proposed 
locations are shown on Plate 1 or the Work Plan.  A summary of ambient air samples and 
analysis are located on Table 4. 
 
The proposed ambient air samples will be collected from the approximate breathing height 
(approximately 3 to 5 feet aboveground).  The indoor air and outdoor air samples will be 
collected utilizing an individually certified 6-Liter SUMMA® canister with a laboratory-
supplied flow controller that is calibrated to an 8-hour period.  The regulator flow rate will 
not exceed 0.2 liters per minute.  Each SUMMA® canister will be shipped to an approved-
NYSDOH ELAP registered laboratory for analysis.  The samples will be analyzed for VOCs 
and naphthalene by the modified EPA Method TO-15.  QA/QC samples will include one 
blind duplicate ambient air sample (indoor or outdoor air sample) will be collected during 
each sampling event.  The ambient air sampling will target the winter heating season between 
November 15 and March 30 in accordance with NYSDOH Soil Vapor Guidance.  
 
Property information will also be collected in general accordance with the NYSDOH Center 
of Environmental Health’s Indoor Air Quality Questionnaire and Building Form that is 
provided as Appendix B of the NYSDOH soil vapor guidance and KeySpan’s Draft Standard 
Operating Procedures for Soil Vapor Intrusion for MGP Sites in New York which is located 
in the FSP. 

5.1.8 Investigation-Derived Waste Sample Collection  

Waste classification sampling will be conducted for soil and liquid wastes.  The purpose of 
characterizing a waste is for its proper off-site disposal.  Composite samples will be collected 
from the on-site waste storage vessels (drums or roll-off) for parameters required by the 
approved disposal facility.  Soil samples will be collected utilizing stainless steel sampling 
tools, shovel, or auger that had been decontaminated.  Liquid samples will be collected 
utilizing disposable bailer, peristaltic pump, a pump with tubing, or other similar methods.  
These samples will be handled in general accordance with sample handling procedures 
presented in the FSP.  Investigation derived waste samples will be analyzed for parameters 
listed in Section 3 or other analyses that are required by the KeySpan-approved facility. 
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5.1.9 Field QC Sample Collection 

Field QC samples are used to monitor the reproducibility and representativeness of field 
sampling activities.  The field QC samples are handled transported and analyzed in the same 
manner as the associated field samples.  Field QC samples will include equipment blanks, 
trip blanks, field duplicates and MS/MSDs.  The quantity, field QC sample type and analysis 
is detailed on Table 5. 
 
Equipment Blank Samples are used to monitor the adequacy of decontamination procedures 
and possible sources of contamination such as potential laboratory methodologies.  
Equipment blanks will consist of laboratory-supplied, distilled or de-ionized water and will 
be used to check for potential contamination of the equipment, which may cause sample 
contamination.  Equipment blanks will be collected by routing the distilled water through 
decontaminated piece of sampling equipment or disposable sampling equipment into 
laboratory supplied bottles.  Non-dedicated field equipment will be decontaminated as 
specified below in subsection 4.3.  Equipment blanks will be submitted to the laboratory at a 
frequency of one per 20 samples per matrix per type of equipment being used per parameter.  
Equipment blanks will not be completed for waste characterization sampling activities. 
 
Trip Blank Samples will consist of analyte free water and will be prepared by the laboratory.  
(Trip blanks are used to assess the potential for VOC contamination of samples due to 
contaminant migration during sample shipment and storage.  Trip blanks will be transported 
to the project location unopened, stored with the site characterization samples, and kept 
closed until analyzed by the laboratory.  Trip blanks will be submitted to the laboratory at a 
frequency of one per cooler, which contains samples submitted for VOC analysis. 
 
Field Duplicate Samples, also referred as blind duplicate samples, are two samples that are 
submitted form the same interval using the same sample procedures.  Field duplicates will be 
used to assess the sampling and analytical reproducibility.  Both samples are collected 
utilizing the same methods and are submitted for the same laboratory analysis however 
different sample identification numbers are used.  Field duplicates will be submitted at a 
frequency of one per 20 samples for all matrices and all parameters.  Field duplicates will not 
be completed for waste characterization sampling activities. 
 
MS/MSD Samples are two additional aliquots of the same sample submitted for the same 
parameters as the original sample.  However, the additional aliquots are spiked with the 
compounds of concern.  Matrix spikes provide information about the effect of the sample 
matrix on the measurement methodology.  MS/MSDs will be submitted at a frequency of one 
per 20 investigative samples per matrix for organic and inorganic parameters.  MS/MSDs 
will not be completed for waste characterization sampling activities. 
 
Refer to Table 5 for a summary of QC sample preservation and container requirements. 
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5.2 Sample Preservation and Containerization 
The analytical laboratory will supply the sample containers for the chemical samples.  These 
containers will be cleaned by the manufacturer to meet or exceed all analyte specifications 
established in the latest United States EPA’s Specifications and Guidance for Contaminant-
Free Sample Containers.  Certificates of analysis are provided with each bottle lot and 
maintained on file to document conformance to United States EPA specifications.  The 
containers will be pre-preserved, where appropriate (Table 5). 

5.3 Equipment Decontamination 
All non-dedicated sampling equipment shall be cleaned between each use in the following 
manner: 
 

 Wash/scrub with a biodegradable degreaser (“Simple Green”) if there is oily residue 
on equipment surface 

 Tap water rinse 
 Wash and scrub with Alconox (or non-phosphate soap) and water mixture 
 Tap water rinse 
 All equipment used to collect samples for VOCs and SVOC analysis will then receive 

a methanol rinse followed by a de-ionized water rinse. 
 All equipment used to collect samples for metals analysis will then receive a 10% 

nitric acid solution rinse followed by a de-ionized water rinse. 
 Equipment will be wrapped in polyethylene plastic or aluminum foil for storage or 

transportation from the designated decontamination area to the sampling location, 
where appropriate. 

 
The drilling and excavation equipment will be decontaminated in general accordance with 
methods described in the FSP. 
 
Groundwater sampling pumps will be cleaned by washing and scrubbing with an 
Alconox/water solution, rinsing with tap water and irrigating with de-ionized water. 
 
Decontamination fluids will be containerized into United States Department of 
Transportation (USDOT)/UN-approved 55-gallon drums or containment vessels and will be 
characterized and disposed of by KeySpan at an approved disposal facility. 
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6.  Documentation and COC 

6.1 Sample Collection Documentation 

6.1.1 Field Notes 

Field notes documenting field activities will be maintained in a field notebook in general 
accordance with subsection 2.2 of the FSP.  Field logbooks will provide the means of 
recording the chronology of data collection activities performed during the investigation.  
The logbook will be a bound notebook with water-resistant pages.  Logbook entries will be 
dated, legible, and contain accurate and inclusive documentation of the activity.  Each page 
of the logbook will be signed in permanent ink and dated.  No erasures or obliterations of 
field notes will be made.  If an incorrect entry is made, the information will be crossed out 
with a single strike mark, which is signed and dated by the sampler.  The correction shall be 
written adjacent to the error. 
 
Field logbooks will be reviewed at regular intervals by the field team leader, site manager 
and project manager for completeness and representativeness.  Logbooks will be supported 
by daily activity reports as described in subsection 2.3 of the FSP. 

6.1.2 COC Records 

Sample custody is discussed in detail below in subsection 6.2.  COC records are initiated by 
the samplers in the field.  The field portion of the custody documentation should include:  
 

 The project name 
 Signature(s) of sampler (s) responsible for sample custody 
 Sample ID number 
 Date and time of collection 
 Whether the sample is grab or composite 
 Names of individuals involved in sampling 
 Air bill or other shipping number (if applicable) 

 
On a regular basis (daily or on such a basis that all holding times will be met), samples will 
be transferred to the custody of the respective laboratories, via third-party commercial 
carriers or via laboratory courier service.  Sample packaging and shipping procedures, and 
field COC procedures are described below in subsection 6.2.1 of this Plan.  Sample receipt 
and log-in procedures at the laboratory are described below in subsection 6.2.2 of this Plan. 
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6.1.3 Sample Labeling 

Each sample will be labeled with a pre-printed adhesive label using indelible ink.  The label 
should include the date and time of collection, sampler’s initials, tests to be performed, 
preservative (if applicable), and a unique identification.  The following identification scheme 
will be used: 

 
PRIMARY SAMPLES TYPES QA/QC SAMPLE TYPES 
SOIL SAMPLES 
Surface Soil-ID (SAMPLE DEPTH-FEET) 
WW-SS-01 (0-0.2) 
Boring -ID (SAMPLE DEPTH-FEET) 
WW -SB-01 (10-15) 
SEDIMENT SAMPLES 
Sediment Core-ID (SAMPLE DEPTH-FEET) 
WW-SED-01 (0-0.5) 
GROUNDWATER SAMPLES 
Monitoring Well-ID 
WW-MW-01 
SOIL VAPOR SAMPLES 
Soil Vapor Point-ID 
WW -SV-01 
AMBIENT AIR SAMPLES 
Indoor Air 
WW -IA-01 
Outdoor Air 
WW-OA-01 
 

FIELD BLANKS 
SAMPLE-ID – [DATE] 
WW-SS-FB-033107 
WW-SB-FB-033107 
WW-SED-FB-033107 
WW-MW-FB-033107 
MATRIX SPIKE/DUP 
SAMPLE [ ID ] [DEPTH] [EITHER MS OR MSD] 
WW-SS-01 (0-0.2) MS/MSD 
WW-SB-01 (10-15) MS/MSD 
WW-SED-01 (0-0.5) MS/MSD 
WW-MW-01 (10-15) MS/MSD 
TRIP BLANKS 
SAMPLE- ID [DATE] 
WW-TB-063007 
BLIND DUPLICATES 
SAMPLE -ID[XX][   DATE   ]  
WW-SS-XX-063007 
WW-SB-XX-063007 
WW-SED-XX-063007 
WW-MW-XX-063007 
WW-IA-01-063007 
WW-OA-01-063007 

 
This sample label contains the authoritative information for the sample.  Inconsistencies with 
other documents will be settled in favor of the vial or container label unless otherwise 
corrected in writing from the field personnel collecting samples or the Data Manager and/or 
the Project QA Officer. 

6.1.4 Sample Handling 

Samples will be handled in general accordance with Section 12 of the FSP. 

6.2 Sample Custody 
The COC provides a record of the custody of any environmental field sample from the time 
of collection to the delivery to the laboratory.  Custody is one of several factors that are 
necessary for the admissibility of environmental data as evidence in a court of law.  Custody 
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procedures help to satisfy the two major requirements for admissibility:  relevance and 
authenticity.  Sample custody is addressed in three parts:  field sample collection, laboratory 
analysis, and final evidence files. 
 
A sample is considered to be under a person’s custody if: 
 

 The item is in the actual possession of a person 
 The item is in the view of the person after being in actual possession of the person 
 The item was in the actual physical possession of the person but is locked up to 

prevent tampering 
 The item is in a designated and identified secure area 

6.2.1 Field Custody Procedures 

Samples will be collected following the sampling procedures indicated in the Work Plan and 
the FSP.  A summary of samples and collection methods are provided above in Section 5 of 
this QAPP.  Documentation of sample collection is described above in subsection 6.1.  
Sample COC and packaging procedures are summarized below.  These procedures will 
ensure that the samples will arrive at the laboratory with the COC intact. 
 

 The field sampler is personally responsible for the care and custody of the samples 
until they are transferred or dispatched properly.  Field procedures have been 
designed such that as few people as possible will handle the samples. 

 All bottles will be identified by the use of sample labels with sample numbers, 
sampling locations, date/time of collection, and type of analysis.  The sample 
numbering system is presented above in subsection 6.1.3. 

 Sample labels will be completed for each sample using waterproof ink unless 
prohibited by weather conditions. 

 Samples will be accompanied by a completed COC form.  The sample numbers and 
locations will be listed on the COC 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 the transfer of custody of samples from the 
sampler to another person, to a mobile laboratory, and to the laboratory facility. 

 All shipments will be accompanied by the COC record identifying the contents.  The 
original record will accompany the shipment, and copies will be retained by the 
sampler and placed in the project files. 

 Samples will be properly packaged for shipment and dispatched to the appropriate 
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 custody 
seals will be attached to the cooler and covered with clear plastic tape after being 
signed by field personnel. 

 If the samples are sent by common carrier, the air bill will be used.  Air bills will be 
retained as part of the permanent documentation.  Commercial carriers are not 
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required to sign off on the custody forms since the custody forms will be sealed inside 
the sample cooler and the custody seals will remain intact. 

 Samples remain in the custody of the sampler until transfer of custody is completed.  
This consists of delivery of samples to the laboratory sample custodian, and signature 
of the laboratory sample custodian on COC document as receiving the samples and 
signature of sampler as relinquishing samples. 

6.2.2 Laboratory Custody Procedures 

After accepting custody of the shipping containers, the laboratory will document the receipt 
of the shipping containers by signing the COC record.  The laboratory will: 
 

 Examine the shipping containers to verify that the custody tape is intact 
 Examine all sample containers for damage 
 Determine if the temperature required for the requested testing program has been 

maintained during shipment and document the temperature on the COC records 
 Compare samples received against those listed on the COC 
 Verify that sample holding times have not been exceeded 
 Examine all shipping records for accuracy and completeness 
 Determine sample pH (if applicable) and record on COC forms 
 Sign and date the COC immediately (if shipment is accepted) and attach the air bill 
 Note any problems associated with the coolers and/or samples on the cooler receipt 

form and notify the laboratory project manager, who will be responsible for 
contacting the data manager 

 Attach laboratory sample container labels with unique laboratory identification and 
test 

 Place the samples in the proper laboratory storage. 
 
Following receipt, samples will be logged in according to the following procedure: 
 

 The samples will be entered into the laboratory tracking system.  At a minimum, the 
following information will be entered: project name or identification, unique sample 
numbers (both client and internal laboratory), type of sample, required tests, date and 
time of laboratory receipt of samples, and field ID provided by field personnel. 

 The completed COC, air bills, and any additional documentation will be placed in the 
final evidence file. 
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7.  Calibration Procedure 

7.1 Field Instruments 
Field instruments will be calibrated according to the manufacturer’s specifications.  Air 
monitoring instruments will be calibrated to a known reference gas standard and ambient air 
outside the work zone.  Calibration will be completed daily.  If concentrations of VOCs are 
encountered above the reference gas standard, the soil screening photoionization detector 
(PIDs) may be calibrated or re-checked against the reference gas standard.  Water quality 
meters will be calibrated with known reference solutions.  All calibration procedures 
performed will be documented in the field logbook and will include the date/time of 
calibration, name of person performing the calibration, reference standard used, and the 
readings.  The following equipment has been identified for use to implement the Work Plan. 
 
Subsurface Soil Sampling Activities: 

 
 RAE Systems MultiRAE Plus equipped with VOC (10.6 eV lamp), lower explosive 

limit (LEL), percent oxygen, hydrogen sulfide and hydrogen cyanide 
 RAE Systems MiniRAE 2000 (PID) with 10.6 eV lamp 
 Drager Chip Measurement System (CMS) and compound specific chips (including 

benzene, hydrogen sulfide, hydrogen cyanide, etc.) 
 MIE pDR 1200 with cyclone and pump [particulate monitor] 
 MSA LC Pump or SKC 224-PCXR4 [air pump for dust monitoring] 
 BIOS Dry Cal DC Lite Primary Flow Meter Model ML [air pump calibration] 

 
Groundwater Sampling Activities 

 
 In-Situ Multi-Parameter Troll 9000 
 YSI 6280 XLM water quality meter 

 
Similar field equipment can be substituted that perform the same functions can be substituted 
if selected equipment is not available from equipment supplier. 

7.2 Laboratory Instruments 
Calibration procedures for a specific laboratory instrument will consist of initial calibrations, 
initial calibration verifications, and/or continuing calibration verification.  Detailed 
descriptions of the calibration procedures for a specific laboratory instrument are included in 
the laboratory’s quality assurance plan, which describe the calibration procedures, their 
frequency, acceptance criteria, and the conditions that will require recalibration.  These 
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procedures are as required in the respective analytical methodologies summarized in Tables 1 
through 4 of this QAPP. 
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8.  Sample Preparation and Analytical Procedures 

Analytical samples will be collected in general accordance with the FSP and as specified in 
the Work Plan.  Tables 1 through 4 provide a sample collection matrix that is separated by 
media.  Analytical samples will be collected into laboratory-preserved sample containers and 
will be preserved as indicated in Table 5. 
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9.  Data Reduction, Validation, and Reporting 

Appropriate QC measures will be used to ensure the generation of reliable data from 
sampling and analysis activities.  Proper collection and organization of accurate information 
followed by clear and concise reporting of the data is a primary goal in this project.  
Complete data packages suitable for data validation to support the generation of a DUSR 
according to NYSDEC requirements will be provided by the analytical laboratory. 
 
9.1 Field Data Evaluation  
 
Measurements and sample collection information will be transcribed directly into the field 
logbook or onto standardized forms.  If errors are made, results will be legibly crossed out, 
initialed and dated by the person recording the data, and corrected in a space adjacent to the 
original (erroneous) entry.  Reviews of the field records by the field team leader, site 
manager, and project manager will ensure that: 
 

 Logbooks and standardized forms have been filled out completely and that the 
information recorded accurately reflects the activities that were performed. 

 Records are legible and in accordance with good record keeping procedures, i.e., 
entries are signed and dated, data are not obliterated, changes are initialed, dated, and 
explained. 

 Sample collection, handling, preservation, and storage procedures were conducted in 
accordance with the protocols described in the FSP and Work Plan, and that any 
deviations were documented and approved by the appropriate personnel. 

9.2 Analytical Data Validation 
The consultant will be responsible for performing an independent validation of the analytical 
data.  Project-specific procedures will be used to validate analytical laboratory data.  The 
basis for the validation will be the USEPA CLP National Functional Guidelines for Organic 
Data Review (February 2005) and the USEPA CLP National Functional Guidelines for 
Inorganic Data Review (October 2004), modified to accommodate the criteria in the 
analytical methods used in this program, and Region II Standard Operating Procedures 
(SOPs) for CLP Organic Data review (Revision 11, June 1996) and Evaluation of Metals for 
the CLP Program (Revision 11, February 1992).  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. 
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Table 5 highlights the QC criteria and holding time requirements for all analyses conducted 
under this program.  These criteria will be used to evaluate and qualify the data during 
validation. 
 
The consultant or qualified contracted personnel will validate all analytical samples collected 
as part of the Williamsburg Works Former MGP RI.  Samples collected for waste 
classification will not be validated.  Validation will include all technical holding times, as 
well as QC sample results (blanks, surrogate spikes, laboratory duplicates, MS/MSDs, and 
LCSs), tunes, internal standards, calibrations, target compound identification, and results 
calculations. 
 
For all analyses, the laboratory will report results, which are below the laboratory’s reporting 
limit; these results will be qualified as estimated (J) by the laboratory.  The laboratory may 
be required to report TICs for the VOC and SVOC analyses; this will be requested by the 
consultant on an as-needed basis 
 
The overall completeness of the data package will also be evaluated by the data validator.  
Completeness checks will be administered on all data to determine whether full data 
deliverables were provided.  The reviewer will determine whether all required items are 
present and request copies of missing deliverables. 
 
Upon completion of the validation, a report will be prepared.  This report will summarize the 
samples reviewed, elements reviewed, any nonconformance with the established criteria, and 
validation actions.  Data qualifiers will be consistent with EPA National Functional 
Guidelines.  This report will be in a format consistent with NYSDEC’s DUSR. 

9.3 Analytical Data Validation 
Laboratory deliverables will consist of an original hard copy data package that is in general 
accordance with NYSDEC ASP Category B data deliverable requirements. 
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10.  Internal Quality Control 

Laboratory and field quality internal control checks will be used to ensure the data quality 
objectives.  At a minimum, this will include: 
 

 Matrix spike and/or matrix spike duplicate samples  
 Matrix duplicate analyses 
 Laboratory control spike samples 
 Instrument calibrations 
 Instrument tunes for VOC 8260B and SVOC 8270C analyses 
 Method and/or instrument blanks 
 Surrogate spikes for organic analyses 
 Internal standard spikes for VOC 8260B and SVOC 8270C analyses 
 Detection limit determination and confirmation by analysis of low-level calibration 

standard 
 
The laboratory quality plan for the selected ELAP is located in Appendix A. 
 
Field quality control samples will include: 
 

 Equipment blanks as outlined in Table 5 
 Field duplicate samples as outlined in Table 5 
 Trip blanks as outlined in Table 5 
 MS/MSDs as outlined in Table 5 
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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 know and acceptable quality. 
 
Field audits may be completed to assess sample collection protocols, determine the integrity 
of COC procedures, and evaluate sample documentation and data handling procedures.  Field 
audits may be scheduled by the QA officer, Project Manager (PM), site manager or in-house 
consultant, at their discretion.  Written records of audits and any recommendations for 
corrective action will be submitted to the PM. 
 
The QA officer is the interface between management and project activities in matters of 
project quality.  The QA officer will review the implementation of the QAPP.  Reviews will 
be conducted at the completion of field activities and will include the results of any audits 
and an evaluation of the data quality. 
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12.  Preventative Maintenance 

Preventative maintenance will be performed on field equipment in accordance with the 
manufacturer’s recommendations.  Preventative maintenance to field will be provided by the 
equipment vendor.  The following equipment has been identified for use to implement the 
Work Plan. 
 
Subsurface Soil Sampling Activities: 

 
 RAE Systems MultiRAE Plus equipped with VOC (10.6 eV lamp), LEL, percent 

oxygen, hydrogen sulfide and hydrogen cyanide 
 RAE Systems MiniRAE 2000 PID with 10.6 eV lamp. 
 RAE Systems VRAE Surveying Monitor with LEL, hydrogen cyanide, hydrogen 

sulfide, carbon monoxide, and percent oxygen. 
 Drager CMS and compound specific chips. 
 MIE pDR 1200 with cyclone and pump 
 MSA LC Pump  
 BIOS DCL-5k pump calibrator 

 
Groundwater Sampling Activities 

 
 In-Situ Troll 9000 
 YSI 600 XLM  

 
Similar equipment will be substituted that perform the same functions can be substituted if 
selected equipment is not available from equipment supplier. 
 
Laboratory equipment calibration and maintenance procedures are specified in the ELAP 
laboratory quality manual located in Appendix A. 
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13.  Specific Procedures to Assess Data Quality 
Indicators 

QC analyses conducted as a part of the testing program will provide a quantitative quality 
assessment of the data generated and their adherence to the data quality indicators.  The data 
quality indicators ensure that the quality assurance objectives for the project are met. 

13.1 Detection Limits 

13.1.1 Method Detection Limit 

The MDL is defined as follows for all measurements: 
 

MDL =  (t[n-1,1-a=0.99]) x (s) 
 

where: s = standard deviation of the replicate analysis,  
t(n-1, 1-a=0.99) = student’s t-value for a one-sided, 99 percent 
confidence level and a standard deviation estimate with n-1 degrees of 
freedom 

 
The MDLs calculated by the laboratory are determined under ideal conditions.  MDLs for 
environmental samples are dependent on the sample aliquot, the matrix, the concentration of 
analyte, and interference present in the matrix, the percent of moisture, dilution factor, etc.  
The MDL for each sample analysis will be adjusted accordingly. 

13.1.2 Reporting Limit 

The RL is the concentration of an analyte in the sample that corresponds to the lowest 
concentration standard of the calibration curve.  As with the MDLs, the RLs are dependent 
on the sample aliquot, the final sample volume, the percent of moisture, dilution factor, etc. 
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The RL is determined as follows: 

M) - (100
100 x DF x 

(mL) volume Final
g) or (mL aliquot Sample x 

(uL) injected Volume
(ng)  stdconc. Lowest = RL

%
 

 
where: DF = dilution factor, including all dilutions or lost 

samples not accounted for in a sample aliquot/final 
volume ratio 
%M = percent moisture for solid samples. 

 

13.2 Precision 
Variability will be expressed in terms of the RPD when only two data points exist.  The RPD 
is calculated as: 

100% x 
Value)/2]  Smaller+ Value [(Larger
Value)  Smaller- Value (Larger = RPD  

 
For data sets greater than two points, the percent relative standard deviation (percent RSD) is 
used as the precision measurement.  It is defined by the equation: 

100% x 
Mean

Deviation Standard = RSD Percent  

 
Standard deviation (SD) is calculated as follows: 

1 - n
)y - y(

  = SD
2

i
n

=1i
∑  

 
where: SD = standard deviation 
yi = measured value of the ith replicate 
y = mean of replicate measurements 
n = number of replicates 
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For measurements such as pH, where the absolute variation is more appropriate, precision is 
usually reported as the absolute range (D) of duplicate measurements: 
 
D = │first measurement - second measurement│ 
 
or as the absolute standard deviation previously given.  RPD, %RSD, and D are independent 
of the error of the analyses and reflect only the degree to which the measurements agree with 
each other, not the degree to which they agree with the true value for the parameter 
measured. 

13.3 Accuracy 
Accuracy is related to the bias in a measurement system.  Accuracy describes the degree of 
agreement of a measurement with a true value.  Accuracy will be expressed as percent 
recovery for each matrix spike analyte by using the following equation: 

100% X 
Csa

Cus - Css =Recovery  %  

 
where:  Css = measured concentration in spiked sample 

Cus = measured concentration in unspiked sample 
Csa = known concentration added to the sample 

 
Accuracy for a measurement such as pH is expressed as bias in the analysis of a standard 
reference sample according to the equation: 
 

Bias  =  pHm - pHt 
 

where:  pHm = measured pH 
pHt = the true pH of the standard reference sample 

13.4 Completeness 
Data completeness is a measure of the amount of usable data resulting from a measurement 
effort.  For this program, completeness will be defined as the percentage of valid data 
obtained compared to the total number of measurements necessary to achieve our required 
statistical level of confidence for each test.  The confidence level is based on the total number 
of samples proposed in the Work Plan. 
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Data completeness is calculated as: 

100% x 
level confidence fornecessary  points data of Number

points data valid of Number = ssCompletene  

 
The completeness goal is to generate a sufficient amount of valid data.  It is anticipated that 
95 percent of the data will be complete.  Data validation criteria discussed in the work plan 
and Section 10 of this QAPP will be used to determine data completeness.  Any data 
deficiencies and their effect on project goals will be evaluated in the DUSR. 

13.5 Representativeness 
Representativeness is a qualitative statement that expresses the extent to which the sample 
accurately and precisely represents the characteristics of interest of the study.  
Representativeness is primarily concerned with the proper design of the sampling program 
and is best ensured by proper selection of sampling locations and the taking of a sufficient 
number of samples.  It is addressed by describing the sampling techniques, the matrices 
sampled, and the rationale for the selection of sampling locations, which are discussed in the 
field sampling plan and Work Plan 

13.6 Comparability 
Comparability is a qualitative parameter expressing the confidence that one set of data can be 
compared to another.  Comparability is possible only when standardized sampling and 
analytical procedures are used. 
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14.  Corrective Action 

If unacceptable conditions are identified as a result of audits or are observed during field 
sampling and analysis, the PM, Field Team Leader, and QA officer will document the 
condition and initiate corrective procedures.  The specific condition or problem will be 
identified, its cause will be determined, and appropriate action will be implemented. 
 
The entire sampling program will be under the direction of the PM and QA officer.  The 
emphasis in this program is on preventing problems by identifying potential errors, 
discrepancies, and gaps in the data collection, laboratory analysis, and interpretation process.  
Any problems identified will be promptly resolved.  Likewise, follow-up corrective action is 
always an option in the event that preventative corrective actions are not effective. 
 
The acceptance limits for the sampling and analyses to be conducted in this program will be 
those stated in the method or defined by other means in the Work Plan and FSP.  Corrective 
actions are likely to be immediate in nature and most often will be implemented by the 
contracted laboratory analyst or the PM.  The corrective action will usually involve 
recalculation, reanalysis, or repeating a sample run. 

14.1 Immediate Corrective Action 
Corrective action in the field may be needed when the sample requirements are changed (i.e., 
more/less samples, sampling locations other than those specified in the Work Plan), or when 
sampling procedures and/or field analytical procedures require modification, etc. due to 
unexpected conditions.  The field team may identify the need for corrective action.  The Field 
Team Leader, Site Manager, and PM will approve the corrective action and notify the QA 
officer.  The PM and QA officer will approve the corrective measure.  The Field Team 
Leader and Site Manager will ensure that the corrective measure is implemented by the field 
team. 
 
Corrective actions will be implemented and documented in the field record book.  
Documentation will include: 
 

 A description of the circumstances that initiated the corrective action 
 The action taken in response 
 The final resolution 
 Any necessary approvals 

 
No staff member will initiate corrective action without prior communication of findings 
through the proper channels. 
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Corrective action in the laboratory will be completed in accordance with the quality 
assurance procedures located in the Appendix A.  Any corrective actions completed by the 
laboratory will be documented in both the laboratory’s corrective action files, and the 
narrative data report sent from the laboratory to the PM.  If the corrective action does not 
rectify the situation, the laboratory will contact the PM, who will determine the action to be 
taken and inform the appropriate personnel. 
 
If potential problems are not solved as an immediate corrective action, the contractor will 
apply formalized long-term corrective action if necessary. 
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Table 1
Soil Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method1)
Sample Number Sample Zone Depths 

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

0 to 5' 
bgs 

Heaviest 
Impacted 

Zone 
below 5 
feet (if 

Present)

Water 
Table 

Interface

Subsurface 
soils below 

depest 
observed 

viual 
impacts

Completion 
depth of 
boring

Surface Soils

WW-SS-01 North 12th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-02 North 11th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-03 North 12th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-04 North 11th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-05 North 12th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-06 North 11th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-07 North 12th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-08 North 11th Street, adjacent 
to the site 1 X X X X X X X

WW-SS-09 North 12th Street, adjacent 
to the site 1 X X X X X X X

Subsurface Soils 

WW-TP-01 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

WW-TP-02 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

WW-TP-03 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

H
er

bi
ci

de
s 

(8
15

1A
)

PC
B

s 
(8

08
2)

Pe
st

ic
id

es
 (8

08
1A

)

Sample I.D.

TA
L 

M
et

al
s 

(6
00

0/
70

0
Fr

ee
 C

ya
ni

de
 (E

PA
 

90
13

A
/ M

ic
ro

-
di

ffu
si

on
 

A
ST

M
 D

42
82

-0
2)

VO
C

s 
(8

26
0B

)

SV
O

C
s 

(8
27

0C
)

Sample Location

SAMPLE SELECTION PROTOCOL: 
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below depest observed viual impacts.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs); 
2. Water table interface;
3. Completion depth of boring.
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Soil Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method1)
Sample Number Sample Zone Depths 
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Date 
Collected
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Sample Location

SAMPLE SELECTION PROTOCOL: 
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below depest observed viual impacts.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs); 
2. Water table interface;
3. Completion depth of boring.

WW-TP-04 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

WW-TP-05 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

WW-TP-06 Block 2287, Lot 1, within the 
gas holder footprint 1 X X X X X X X

WW-SB-01 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-02 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-03 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-04 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-05 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-06 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-07 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-08 Block 2287, Lot 1, within the 
gas holder footprint 3 X X X X X 2 X 2 X 2

WW-SB-09 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-10 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2
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Soil Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method1)
Sample Number Sample Zone Depths 
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Samples 
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Sample Location

SAMPLE SELECTION PROTOCOL: 
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below depest observed viual impacts.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs); 
2. Water table interface;
3. Completion depth of boring.

WW-SB-11 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-12 Block 2287, Lot 16, within 
the purifying house footprint 3 X X X X X 2 X 2 X 2

WW-SB-13 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-14 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-15 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-16 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-17 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-SB-18 Kent Avenue, north of the 
site 3 X X X X X 2 X 2 X 2

WW-MW-01 Wythe Avenue, east and 
upgradient of the site 3 X X X X X 2 X 2 X 2

WW-MW-02 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-03 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-04
Block 2287, Lot 1, 

downgradient of the gas 
holder

3 X X X X X 2 X 2 X 2

GEI Consultants, Inc. 3 of 5 H:\TECH\Project\KEYSPAN\Williamsburg\Draft RI WP\Appendix F - QAPP\
WilliamsburgQAPP-Tables.xls



Table 1
Soil Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method1)
Sample Number Sample Zone Depths 

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

0 to 5' 
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Heaviest 
Impacted 
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below 5 
feet (if 

Present)

Water 
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Sample Location

SAMPLE SELECTION PROTOCOL: 
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below depest observed viual impacts.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs); 
2. Water table interface;
3. Completion depth of boring.

WW-MW-05 Block 2287, Lot 1, adjacent 
to the gas holders 3 X X X X X 2 X 2 X 2

WW-MW-06 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-07 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-08 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-09

Block 2287, Lot 16, 
downgradient of the gas 
holders, condensers and 

purifying house

3 X X X X X 2 X 2 X 2

WW-MW-10 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-11 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-12 North 11th Street, south of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-13 North 12th Street, north of 
the site 3 X X X X X 2 X 2 X 2

WW-MW-14
North 11th Street, 

downgradient of and south of 
the site

3 X X X X X 2 X 2 X 2

WW-MW-15
North 12th Street, 

downgradient of and north of 
the site

3 X X X X X 2 X 2 X 2
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SAMPLE SELECTION PROTOCOL: 
1. Shallow soils within observed impacts (0 to 5' bgs);
2. Subsubface soils within heaviest observed impacts below 5 feet (if present);
3. Subsurface soils below depest observed viual impacts.

IF NO IMPACTS ARE OBSERVED:
1. Shallow soils (0 to 5' bgs); 
2. Water table interface;
3. Completion depth of boring.

WW-MW-16 Kent Avenue, north of the 
site 3 X X X X X 2 X 2 X 2

Notes:
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
ASTM - American Society for Testing and Materials
1.  Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.
2. One sample from within the fill in each soil boring 
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Table 2
Groundwater Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Water Quality Measurements Analysis (Method1)

Sample Number
Sample 

Zone

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Water 
Table

WW-SB-03 Block 2287, Lot 1, within the gas 
holder footprint 1 X X X X X X X

WW-SB-05 Block 2287, Lot 1, within the gas 
holder footprint 1 X X X X X X X

WW-SB-07 Block 2287, Lot 1, within the gas 
holder footprint 1 X X X X X X X

WW-MW-01 Wythe Avenue, east and 
upgradient of the site 1 X X X X X X X

WW-MW-02 North 11th Street, south of the site 1 X X X X X X X

WW-MW-03 North 12th Street, north of the site 1 X X X X X X X

WW-MW-04 Block 2287, Lot 1, downgradient of 
the gas holder 1 X X X X X X X

WW-MW-05 Block 2287, Lot 1, adjacent to the 
gas holders 1 X X X X X X X

WW-MW-06 North 11th Street, south of the site 1 X X X X X X X

WW-MW-07 North 12th Street, north of the site 1 X X X X X X X

WW-MW-08 North 11th Street, south of the site 1 X X X X X X X

WW-MW-09
Block 2287, Lot 16, downgradient 

of the gas holders, condensers 
and purifying house

1 X X X X X X X

WW-MW-10 North 12th Street, north of the site 1 X X X X X X X

WW-MW-11 North 11th Street, south of the site 1 X X X X X X X

WW-MW-12 North 12th Street, north of the site 1 X X X X X X X

WW-MW-13 North 12th Street, north of the site 1 X X X X X X X
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SAMPLE SELECTION PROTOCOL: 
Collect one groundwater sample at the water 
table or installed monitoring well depth.
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Table 2
Groundwater Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Water Quality Measurements Analysis (Method1)

Sample Number
Sample 

Zone

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Water 
Table
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SAMPLE SELECTION PROTOCOL: 
Collect one groundwater sample at the water 
table or installed monitoring well depth.

VO
C

s 
(8

26
0B

)

Sample Location

 T
em

pe
ra

tu
re

 T
ur

bi
di

ty

D
is

so
lv

ed
 O

xy
ge

n

Sp
ec

ifi
c 

C
on

du
ct

an
ce

O
xi

da
tio

n 
R

ed
uc

tio
n 

Po
te

nt
ia

l (
O

R
P)

WW-MW-14 North 11th Street, downgradient of 
and south of the site 1 X X X X X X X

WW-MW-15 North 12th Street, downgradient of 
and north of the site 1 X X X X X X X

WW-MW-16 Kent Avenue, north of the site 1 X X X X X X X

Notes:
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
1.  Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.
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Table 3
Sediment Field Sampling Matrix
Williamsburg Works MGP Site

Remedial Investigation
Brooklyn, New York

Analysis (Method1)
Sample Number Sample Zone Depths 

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Shallow 
sediment (0 
to 6" below 
sediemnt/ 

water 
interface)

Sediment 
within 

heaviest 
observed 

impacts (if 
present)

Sediment/ 
water 

interface

Sediment below 
depest 

observed viual 
impacts or at 

the completion 
depth of the 

core

WW-SED-01 East River, adjacent 
to the site 3 X X X X X X X

WW-SED-02 East River, adjacent 
to the site 3 X X X X X X X

WW-SED-03 East River, adjacent 
to the site 3 X X X X X X X

WW-SED-04 East River, adjacent 
to the site 3 X X X X X X X

WW-SED-05 East River 3 X X X X X X X

WW-SED-06 East River 3 X X X X X X X

WW-SED-07 East River 3 X X X X X X X

Notes:
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
ASTM - American Society for Testing and Materials
1.  Chemical analysis test methods specified are from U.S. EPA SW-846 test methods.
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SAMPLE SELECTION PROTOCOL: 
1. Shallow sediment (0 to 6" below sediemnt/water interface);
2. Sediment within heaviest observed impacts (if present);
3. Sediment below depest observed viual impacts or at the completion depth of the 
core.

IF NO IMPACTS ARE OBSERVED:
1. Shallow sediment (0 to 6" below sediemnt/water interface);
2. Sediment/water interface;
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s 
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)
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Table 4
Soil Vapor and Ambient Air Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method)
Sample Number

Number Samples Proposed Number Samples Collected Date Collected

WW-SV-01
Block 2288, Lot 1, within the 
footprint of the former gas 

holder
1 X

WW-SV-02
Block 2288, Lot 1, within the 
footprint of the former gas 

holder
1 X

WW-SV-03
Block 2287, Lot 1, within the 
footprint of the former gas 

holder
1 X

WW-SV-04
Block 2287, Lot 1, within the 
footprint of the former gas 

holder
1 X

WW-SV-05
Block 2287, Lot 1, within the 
footprint of the former gas 

holder
1 X

WW-SV-06
Block 2287, Lot 1, within the 

footprint of the former 
condenser house

1 X

WW-SV-07
Block 2287, Lot 1, within the 

footprint of the former 
purifyer house

1 X

WW-SV-08
Block 2287, Lot 1, within the 

footprint of the former 
purifyer

1 X

WW-SV-09
Block 2287, Lot 16, within 
the footprint of the former 

gas tank
1 X

WW-SV-10
Block 2287, Lot 16, within 
the footprint of the former 

condenser house
1 X

VOCs (expanded) 
(modified TO-15)

Sample I.D. Sample Location

SAMPLE SELECTION PROTOCOL: 
1.  Collect one soil vapor sample at the installed soil vapor point depth.
2.  Collect indoor air and outdoor air samples from the height of the breathing zone, 
approximately 3-5 feet above the ground surface.
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Table 4
Soil Vapor and Ambient Air Field Sampling Matrix

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Analysis (Method)
Sample Number

Number Samples Proposed Number Samples Collected Date Collected

VOCs (expanded) 
(modified TO-15)

Sample I.D. Sample Location

SAMPLE SELECTION PROTOCOL: 
1.  Collect one soil vapor sample at the installed soil vapor point depth.
2.  Collect indoor air and outdoor air samples from the height of the breathing zone, 
approximately 3-5 feet above the ground surface.

WW-SV-11

Block 2287, Lot 16, within 
the footprint of the former 

retort house and generator 
house

1 X

WW-SV-12
Block 2287, Lot 30, within 

the footprint of the former oil 
seperators

1 X

WW-SV-13
Block 2287, Lot 30, within 

the footprint of the former tar 
tank

1 X

WW-SV-14
Block 2287, Lot 30, within 

the footprint of the former tar 
tank

1 X

WW-IA-01 Block 2288, Lot 1 1 X
WW-IA-02 Block 2288, Lot 1 1 X
WW-IA-03 Block 2287, Lot 1 1 X
WW-IA-04 Block 2287, Lot 1 1 X
WW-IA-05 Block 2287, Lot 16 1 X
WW-IA-06 Block 2287, Lot 16 1 X
WW-IA-07 Block 2287, Lot 30 1 X
WW-IA-08 Block 2287, Lot 30 1 X

WW-OA-01 North 12th Street, adjacent 
to Block 2288, Lot 1 1 X

WW-OA-02 North 12th Street, adjacent 
to Block 2287, Lot 1 1 X

WW-OA-03 North 11th Street, adjacent 
to Block 2287, Lot 16. 1 X

WW-OA-04 North 12th Street, adjacent 
to Block 2287, Lot 30 1 X

Notes:
VOCs - volatile organic compounds
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Table 5
Analytical Methods/Quality Assurance Summary Table

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

QA/QC Samples

TB FB2 DUP MS/MSD

9 1 1 1 1 13 VOCs 8260B Cool to 4°C 14 days to analysis Wide mouth 2-oz. VOA,  
clear glass jar

9 0 1 1 1 12
SVOCs 8270C Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

9 0 1 1 1 12
TAL Metals 6000/7000 Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other 
metals

Wide mouth 8-oz. and 
4oz. clear glass jars1

9 0 1 1 1 12

Free Cyanide

9013A/
ASTM 

Method 
D4282-02

 Cool to 4° C 14 days Wide-mouth amber 8-oz. 

9 0 1 1 1 12
Herbicides 8151A Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

9 0 1 1 1 12
PCBs 8082 Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

9 0 1 1 1 12 Pesticides 8081A Cool to 4°C 7 days to extraction; 40 days from 
extraction to analysis

Wide mouth 8-oz. and 
4oz. clear glass jars1

108 22 6 6 6 148 VOCs 8260B Cool to 4°C 14 days to analysis Wide mouth 2-oz. VOA,  
clear glass jar

108 0 6 6 6 126
SVOCs 8270C Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

108 0 6 6 6 126
TAL Metals 6000/7000 Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other 
metals

Wide mouth 8-oz. and 
4oz. clear glass jars1

108 0 6 6 6 126

Free Cyanide

9013A/
ASTM 

Method 
D4282-02

 Cool to 4° C 14 days Wide-mouth amber 8-oz. 

40 0 2 2 2 46
Herbicides 8151A Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

40 0 2 2 2 46
PCBs 8082 Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

40 0 2 2 2 46 Pesticides 8081A Cool to 4°C 7 days to extraction; 40 days from 
extraction to analysis

Wide mouth 8-oz. and 
4oz. clear glass jars1

Soil Vapor

14 0 0 2 0 16

VOCs 
(including 
naphthalene)

TO-15 None 14 Days to analysis 2.7-Liter Summa 
Canister

Indoor Air

8 0 0 1 0 9

VOCs 
(including 
naphthalene)

TO-15 None 14 Days to analysis 6-Liter Summa Canister

Outdoor Air

4 0 0 1 0 5

VOCs 
(including 
naphthalene)

TO-15 None 14 Days to analysis 6-Liter Summa Canister

Total 
Number 

of 
Samples PreservativeMedia

Analytical 
Parameters Method

Number 
of 

Primary
Samples Holding Time Container

Subsurface
Soil

Surface
Soil
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Table 5
Analytical Methods/Quality Assurance Summary Table

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

QA/QC Samples

TB FB2 DUP MS/MSD

Total 
Number 

of 
Samples PreservativeMedia

Analytical 
Parameters Method

Number 
of 

Primary
Samples Holding Time Container

18 5 2 2 2 29 VOCs 8260B pH<2 with HCl, 
Cool to 4°C 14 days to analysis (2) 40 mL VOA vials

18 0 2 2 2 24 SVOCs 8270C Cool to 4°C 7 days to extraction; 40 days from 
extraction to analysis (2) 1 L amber glass jar

18 0 2 2 2 24
TAL Metals 6000/7000

pH<2 with HNO3; 
Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other 
metals

(1) 500 mL polyethylene 
container

18 0 2 2 2 24

Total 
Cyanide 9012

NaOH to 
pH>12/Cool to 
4°C

14 days to analysis (1) 500 mL polyethylene 
container

18 0 2 2 2 24
Herbicides 8151A Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis (1)-1 L amber glass jar

18 0 2 2 2 24
PCBs 8082 Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis (1)-1 L amber glass jar

18 0 2 2 2 24
Pesticides 8081A Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis 1)-1 L amber glass jar

21 2 2 2 2 29 VOCs 8260B pH<2 with HCl, 
Cool to 4°C 14 days to analysis Wide mouth 2-oz. VOA,  

clear glass jar

21 0 2 2 2 27
SVOCs 8270C Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

21 0 2 2 2 27
TAL Metals 6000/7000

pH<2 with HNO3; 
Cool to 4°C

28 days to analysis for mercury;
6 months to analysis for other 
metals

Wide mouth 8-oz. and 
4oz. clear glass jars1

21 0 2 2 2 27
Free Cyanide

9013A/
ASTM 

Method 
 Cool to 4° C 14 days Wide-mouth amber 8-oz. 

21 0 2 2 2 27
Herbicides 8151A Cool to 4°C 14 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

21 0 2 2 2 27
PCBs 8082 Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

21 0 2 2 2 27
Pesticides 8081A Cool to 4°C 7 days to extraction; 40 days from 

extraction to analysis
Wide mouth 8-oz. and 
4oz. clear glass jars1

1:  SVOC, TAL metals, herbicides, pesticides and PCBs will be collected from the (1)- 8 oz jar and the (1)- 4 oz jar 
2:  Soil field blanks will include bottles listed in groundwater section of the table.
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TAL - target analyte list
PCBs - polychlorinated biphenols
ASTM - American Society for Testing and Materials
°C- Degrees Celsius
L - Liter
oz. - ounce
mL - Milliliter
HNO3 - Nitric acid
HCl - Hydrochloric Acid
NAOH-Sodium Hydroxide

Sediment

Ground
Water
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Table 6
Quantification Limits for Soils
Williamsburg Works MGP Site

Remedial Investigation
Brooklyn, New York

Reporting 
Detection

Limit

Method 
Detection

Limit Units
Metals by EPA Method 6000/7000 series

Aluminum 258 20 mg/Kg
Antimony 11.7 1.14 mg/Kg
Arsenic 8 1.22 mg/Kg
Barium 2 0.18 mg/Kg
Beryllium 2 0.5 mg/Kg
Cadmium 3 1 mg/Kg
Calcium 85 11.6 mg/Kg
Chromium 3 0.34 mg/Kg
Cobalt 2 0.42 mg/Kg
Copper 5 0.8 mg/Kg
Iron 145 10.2 mg/Kg
Lead 9 0.76 mg/Kg
Magnesium 35 9.2 mg/Kg
Manganese 2.5 0.64 mg/Kg
Mercury 0.05 0.02 mg/Kg
Nickel 6.25 0.44 mg/Kg
Potassium 200 40 mg/Kg
Selenium 16 1.6 mg/Kg
Silver 3 0.32 mg/Kg
Sodium 94 20 mg/Kg
Thallium 20 4.17 mg/Kg
Vanadium 4 0.36 mg/Kg
Zinc 20 3.8 mg/Kg

Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C
1,2,4-Trichlorobenzene 333 55.96 ug/Kg
1,2-Dichlorobenzene 333 56.43 ug/Kg
1,2-Diphenylhydrazine 333 32.86 ug/Kg
1,3-Dichlorobenzene 333 50.49 ug/Kg
1,4-Dichlorobenzene 333 52.75 ug/Kg
2,2-oxybis (1-chloropropane) 333 47.18 ug/Kg
2,4,5-Trichlorophenol 1667 120.96 ug/Kg
2,4,6-Trichlorophenol 333 85.18 ug/Kg
2,4-Dichlorophenol 333 108.95 ug/Kg
2,4-Dimethylphenol 333 172.3 ug/Kg
2,4-Dinitrophenol 1667 114.87 ug/Kg
2,4-Dinitrotoluene 333 60.09 ug/Kg
2,6-Dinitrotoluene 333 60.57 ug/Kg
2-Chloronaphthalene 333 48.46 ug/Kg
2-Chlorophenol 333 86.27 ug/Kg
2-Methylnaphthalene 333 52.92 ug/Kg
2-Methylphenol 333 89.03 ug/Kg
2-Nitroaniline 1667 42.32 ug/Kg
2-Nitrophenol 333 115.71 ug/Kg
3,3-Dichlorobenzidine 667 88.96 ug/Kg
3-Nitroaniline 1667 68.54 ug/Kg
4,6-Dinitro-2-methylphenol 1667 239.28 ug/Kg
4-Bromophenyl phenyl ether 333 51.16 ug/Kg
4-Chloro-3-methylphenol 333 112.76 ug/Kg

GEI Consultants, Inc.
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Table 6
Quantification Limits for Soils
Williamsburg Works MGP Site

Remedial Investigation
Brooklyn, New York

Reporting 
Detection

Limit

Method 
Detection

Limit Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C (Continued)

4-Chloroaniline 333 107.34 ug/Kg
4-Chlorophenyl phenyl ether 333 45.74 ug/Kg
4-Methylphenol 333 179.39 ug/Kg
4-Nitroaniline 667 48.17 ug/Kg
4-Nitrophenol 1667 141.69 ug/Kg
Acenaphthene 333 55.32 ug/Kg
Acenaphthylene 333 40.59 ug/Kg
Aniline 333 73.83 ug/Kg
Anthracene 333 54.55 ug/Kg
Benzidine 3333 1134.9 ug/Kg
Benzo(a)anthracene 333 45.31 ug/Kg
Benzo(a)pyrene 333 41.16 ug/Kg
Benzo(b)fluoranthene 333 93.11 ug/Kg
Benzo(ghi)perylene 333 36.99 ug/Kg
Benzo(k)fluoranthene 333 37.12 ug/Kg
Benzoic acid 1667 90.33 ug/Kg
Benzyl alcohol 333 62.93 ug/Kg
Bis(2-chloroethoxy)methane 333 57.03 ug/Kg
Bis(2-chloroethyl)ether 333 44.86 ug/Kg
Bis(2-ethylhexyl)phthalate 333 44.37 ug/Kg
Butyl benzyl phthalate 333 43.04 ug/Kg
Carbazole 333 48.63 ug/Kg
Chrysene 333 41.6 ug/Kg
Dibenzo(a,h)anthracene 333 36.71 ug/Kg
Dibenzofuran 333 52.67 ug/Kg
Diethyl phthalate 333 48.88 ug/Kg
Dimethyl phthalate 333 51.27 ug/Kg
Di-n-butyl phthalate 333 43.98 ug/Kg
Di-n-octyl phthalate 333 34.97 ug/Kg
Fluoranthene 333 41.87 ug/Kg
Fluorene 333 43.39 ug/Kg
Hexachlorobenzene 333 48.52 ug/Kg
Hexachlorobutadiene 333 67.85 ug/Kg
Hexachlorocyclopentadiene 333 247.96 ug/Kg
Hexachloroethane 333 59.22 ug/Kg
Indeno(1,2,3-cd)pyrene 333 33.74 ug/Kg
Isophorone 333 60.02 ug/Kg
Naphthalene 333 56.66 ug/Kg
Nitrobenzene 333 40.4 ug/Kg
n-Nitrosodimethylamine 333 48.87 ug/Kg
n-Nitroso-di-n-propylamine 333 44.63 ug/Kg
n-Nitrosodiphenylamine 333 49.76 ug/Kg
Pentachlorophenol 1667 287.85 ug/Kg
Phenanthrene 333 38.58 ug/Kg
Phenol 333 96.98 ug/Kg
Pyrene 333 45.56 ug/Kg
Pyridine 667 39.9 ug/Kg

GEI Consultants, Inc.
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Table 6
Quantification Limits for Soils
Williamsburg Works MGP Site

Remedial Investigation
Brooklyn, New York

Reporting 
Detection

Limit

Method 
Detection

Limit Units
Volatile Organic Compounds (VOCs) by EPA Method 8260B

1,1,1-Trichloroethane 5 0.84 ug/Kg
1,1,2,2-Tetrachloroethane 5 1.21 ug/Kg
1,1,2-Trichloroethane 5 1.04 ug/Kg
1,1-Dichloroethane 5 0.81 ug/Kg
1,1-Dichloroethene 5 1.09 ug/Kg
1,2,3-Trichloropropane 5 1.62 ug/Kg
1,2,4-Trichlorobenzene 5 0.61 ug/Kg
1,2-Dichloroethane 5 0.99 ug/Kg
1,2-Dichloropropane 5 1.06 ug/Kg
2-Butanone (MEK) 10 1.78 ug/Kg
2-Chloroethylvinylether 5 1.37 ug/Kg
2-Hexanone 10 2.53 ug/Kg
4-Methyl-2-pentanone (MIBK) 5 1.18 ug/Kg
Acetone 20 3.15 ug/Kg
Acrolein 20 3.1 ug/Kg
Acrylonitrile 5 1.19 ug/Kg
Benzene 5 0.86 ug/Kg
Bromodichloromethane 5 0.84 ug/Kg
Bromoform 5 0.99 ug/Kg
Bromomethane 5 0.82 ug/Kg
Carbon disulfide 5 0.61 ug/Kg
Carbon tetrachloride 5 0.78 ug/Kg
Chlorobenzene 5 0.79 ug/Kg
Chloroethane 5 1.89 ug/Kg
Chloroform 5 0.53 ug/Kg
Chloromethane 5 0.9 ug/Kg
cis-1,2-Dichloroethene 5 1.04 ug/Kg
cis-1,3-Dichloropropene 5 0.78 ug/Kg
Dibromochloromethane 5 0.41 ug/Kg
Dichlorodifluoromethane 5 1.25 ug/Kg
Ethylbenzene 5 0.79 ug/Kg
Isopropyl ether 5 0.44 ug/Kg
Methylene chloride 20 2.21 ug/Kg
Methyl-tert-butyl-ether (MTBE) 5 0.93 ug/Kg
Styrene 5 1.06 ug/Kg
tert-Butyl alcohol 20 4.69 ug/Kg
Tetrachloroethene 5 0.7 ug/Kg
Toluene 5 0.84 ug/Kg
trans-1,2-Dichloroethene 5 0.58 ug/Kg
trans-1,3-Dichloropropene 5 0.92 ug/Kg
Trichloroethene 5 0.68 ug/Kg
Trichlorofluoromethane 5 0.6 ug/Kg
Trichlorotrifluoroethane 5 0.63 ug/Kg
Vinyl acetate 10 2.7 ug/Kg
Vinyl chloride 5 0.87 ug/Kg
Xylenes (total) 5 1.96 ug/Kg
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Table 6
Quantification Limits for Soils
Williamsburg Works MGP Site

Remedial Investigation
Brooklyn, New York

Reporting 
Detection

Limit

Method 
Detection

Limit Units
Free Cyanide by EPA Method 9013/ ASTM D4282-02

Cyanide TBD TBD ug/Kg

Notes:
mg/kg - miligrams per killogram
ug/Kg - micrograms per killogram
TBD - To Be Determined
EPA - Environmental Protection Agency
ASTM - American Standard for Testing and Materials

GEI Consultants, Inc.
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Table 7
Quantification Limits for Groundwater

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Reporting 
Detection

Limit
Method Detection

Limit Units
Cyanide by EPA Method 9012

Cyanide, Total 10 1 ug/L
Metals by EPA Method  6000/7000 series

Aluminum 500 92 ug/L
Antimony 20 5.4 ug/L
Arsenic 40 3.9 ug/L
Barium 5 0.74 ug/L
Beryllium 5 0.54 ug/L
Cadmium 10 1.1 ug/L
Calcium 300 56 ug/L
Chromium 10 1.3 ug/L
Cobalt 10 1.8 ug/L
Copper 10 4.3 ug/L
Iron 100 54 ug/L
Lead 10 3 ug/L
Magnesium 100 26 ug/L
Manganese 15 6.9 ug/L
Mercury 0.4 0.07 ug/L
Nickel 10 1.9 ug/L
Potassium 400 191 ug/L
Selenium 30 5 ug/L
Silver 6 1.1 ug/L
Sodium 400 98 ug/L
Thallium 40 10 ug/L
Vanadium 6 1.5 ug/L
Zinc 50 11 ug/L

Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C
1,2,4-Trichlorobenzene 10 0.68 ug/L
1,2-Dichlorobenzene 10 0.74 ug/L
1,2-Diphenylhydrazine 10 0.84 ug/L
1,3-Dichlorobenzene 10 0.68 ug/L
1,4-Dichlorobenzene 10 0.46 ug/L
2,2-oxybis (1-chloropropane) 10 0.62 ug/L
2,4,5-Trichlorophenol 50 0.78 ug/L
2,4,6-Trichlorophenol 10 0.79 ug/L
2,4-Dichlorophenol 10 0.84 ug/L
2,4-Dimethylphenol 10 0.73 ug/L
2,4-Dinitrophenol 50 5.13 ug/L
2,4-Dinitrotoluene 10 0.8 ug/L
2,6-Dinitrotoluene 10 0.59 ug/L
2-Chloronaphthalene 10 0.73 ug/L
2-Chlorophenol 10 0.6 ug/L
2-Methylnaphthalene 10 0.64 ug/L
2-Methylphenol 10 0.59 ug/L
2-Nitroaniline 50 1.12 ug/L
2-Nitrophenol 10 0.75 ug/L
3,3-Dichlorobenzidine 10 0.98 ug/L

GEI Consultants, Inc.
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Table 7
Quantification Limits for Groundwater

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Reporting 
Detection

Limit
Method Detection

Limit Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C (Continued)

3-Nitroaniline 50 0.67 ug/L
4,6-Dinitro-2-methylphenol 50 4.24 ug/L
4-Bromophenyl phenyl ether 10 0.91 ug/L
4-Chloro-3-methylphenol 10 0.51 ug/L
4-Chloroaniline 10 0.43 ug/L
4-Chlorophenyl phenyl ether 10 0.82 ug/L
4-Methylphenol 10 0.33 ug/L
4-Nitroaniline 20 1.05 ug/L
4-Nitrophenol 50 1.85 ug/L
Acenaphthene 10 0.8 ug/L
Acenaphthylene 10 0.75 ug/L
Aniline 10 0.63 ug/L
Anthracene 10 0.99 ug/L
Benzidine 100 2.15 ug/L
Benzo(a)anthracene 10 1.19 ug/L
Benzo(a)pyrene 10 1.08 ug/L
Benzo(b)fluoranthene 10 1.54 ug/L
Benzo(ghi)perylene 10 1.04 ug/L
Benzo(k)fluoranthene 10 0.91 ug/L
Benzoic acid 50 5.88 ug/L
Benzyl alcohol 10 0.99 ug/L
Bis(2-chloroethoxy)methane 10 0.87 ug/L
Bis(2-chloroethyl)ether 10 0.87 ug/L
Bis(2-ethylhexyl)phthalate 10 1.31 ug/L
Butyl benzyl phthalate 10 0.96 ug/L
Carbazole 10 1.11 ug/L
Chrysene 10 0.97 ug/L
Dibenzo(a,h)anthracene 10 1.34 ug/L
Dibenzofuran 10 0.82 ug/L
Diethyl phthalate 10 0.82 ug/L
Dimethyl phthalate 10 0.63 ug/L
Di-n-butyl phthalate 10 1.14 ug/L
Di-n-octyl phthalate 10 1.3 ug/L
Fluoranthene 10 1.08 ug/L
Fluorene 10 0.77 ug/L
Hexachlorobenzene 10 1.07 ug/L
Hexachlorobutadiene 10 0.84 ug/L
Hexachlorocyclopentadiene 10 2.21 ug/L
Hexachloroethane 10 1.06 ug/L
Indeno(1,2,3-cd)pyrene 10 1.17 ug/L
Isophorone 10 0.66 ug/L
Naphthalene 10 0.66 ug/L
Nitrobenzene 10 0.79 ug/L
n-Nitroso-di-n-propylamine 10 0.7 ug/L
n-Nitrosodiphenylamine 10 1.08 ug/L
n-Nitrosomethylethylamine 10 0.5 ug/L
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Table 7
Quantification Limits for Groundwater

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Reporting 
Detection

Limit
Method Detection

Limit Units
Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C (Continued)

Pentachlorophenol 50 5.04 ug/L
Phenanthrene 10 0.66 ug/L
Phenol 10 0.35 ug/L
Pyrene 10 1.01 ug/L
Pyridine 20 2.31 ug/L

Volatile Orangic Compounds (VOCs) by EPA Method 8260B
1,1,1-Trichloroethane 5 0.4 ug/L
1,1,2,2-Tetrachloroethane 5 0.4 ug/L
1,1,2-Trichloroethane 5 0.6 ug/L
1,1-Dichloroethane 5 0.6 ug/L
1,1-Dichloroethene 5 0.7 ug/L
1,2,3-Trichloropropane 5 1.1 ug/L
1,2,4-Trichlorobenzene 5 0.9 ug/L
1,2-Dichloroethane 5 0.6 ug/L
1,2-Dichloropropane 5 0.9 ug/L
1,3-Dichloropropane 5 0.4 ug/L
2-Butanone (MEK) 5 1.2 ug/L
2-Chloroethylvinylether 5 0.6 ug/L
2-Hexanone 5 0.8 ug/L
4-Methyl-2-pentanone (MIBK) 5 0.7 ug/L
Acetone 5 1.4 ug/L
Acrolein 10 7.8 ug/L
Acrylonitrile 5 1.6 ug/L
Benzene 5 0.4 ug/L
Bromodichloromethane 5 0.4 ug/L
Bromoform 5 0.8 ug/L
Bromomethane 5 1.2 ug/L
Carbon disulfide 5 0.9 ug/L
Carbon tetrachloride 5 1 ug/L
Chlorobenzene 5 0.4 ug/L
Chloroethane 5 0.8 ug/L
Chloroform 5 0.7 ug/L
Chloromethane 5 0.5 ug/L
cis-1,2-Dichloroethene 5 0.6 ug/L
cis-1,3-Dichloropropene 5 0.5 ug/L
Dibromochloromethane 5 0.5 ug/L
Dichlorodifluoromethane 5 0.6 ug/L
Ethylbenzene 5 1 ug/L
Isopropyl ether 5 N/A ug/L
Methylene chloride 5 0.4 ug/L
Methyl-tert-butyl-ether (MTBE) 5 0.3 ug/L
Styrene 5 0.5 ug/L
Tetrachloroethene 5 0.5 ug/L
Toluene 5 0.3 ug/L
trans-1,2-Dichloroethene 5 0.5 ug/L
trans-1,3-Dichloropropene 5 0.3 ug/L
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Table 7
Quantification Limits for Groundwater

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Reporting 
Detection

Limit
Method Detection

Limit Units
Volatile Orangic Compounds (VOCs) by EPA Method 8260B (continued)

Trichloroethene 5 0.7 ug/L
Trichlorofluoromethane 5 0.6 ug/L
Trichlorotrifluoroethane 5 0.5 ug/L
Vinyl acetate 5 0.2 ug/L
Vinyl chloride 5 0.8 ug/L
Xylenes (total) 5 1 ug/L

Notes:
ug/L - micrograms per liter
EPA - Environmental Protection Agency

GEI Consultants, Inc.
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Table 8
Quantification Limits for Soil Vapor and Ambient Air

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Molecular  

Weight (ppbv) (μg/m3) 

Benzene 71-43-2 78.11 0.20 0.64

Benzyl chloride 100-44-7 140.57 0.40 2.3

Bromodichloromethane 75-27-4 163.83 0.20 1.3

Bromoform 75-25-2 252.75 0.20 2.1

Bromomethane (Methyl bromide) 74-83-9 94.95 0.20 0.78

2-Butanone (Methyl ethyl ketone) 78-93-3 72.11 1.0 2.9

Carbon Tetrachloride 56-23-5 153.84 0.20 1.3

Chlorobenzene 108-90-7 112.56 0.20 0.92

Chloroethane 75-00-3 64.52 0.20 0.53

Chloroform 67-66-3 119.39 0.20 0.98

Chloromethane (Methyl chloride) 74-87-3 50.49 0.50 1

Cyclohexane 110-82-7 84.16 0.50 1.7

Dibromochloromethane 124-48-1 208.29 0.20 1.7

1,2-Dibromoethane 106-93-4 187.88 0.20 1.5

1,2-Dichlorobenzene 95-50-1 147.01 0.20 1.2

1,3-Dichlorobenzene 541-73-1 147.01 0.20 1.2

1,4-Dichlorobenzene 106-46-7 147.01 0.20 1.2

Dichlorodifluoromethane (Freon 12) 75-71-8 120.92 0.20 0.99

1,1-Dichloroethane 75-34-3 98.97 0.20 0.81

1,2-Dichloroethane 107-06-2 98.96 0.20 0.81

1,1-Dichloroethene 75-35-4 96.95 0.20 0.79

1,2-Dichloroethene (cis) 156-59-2 96.95 0.20 0.79

1,2-Dichloroethene (trans) 156-60-5 96.95 0.20 0.79

1,2-Dichloropropane 78-87-5 112.99 0.20 0.92

cis-1,3-Dichloropropene 10061-01-5 110.98 0.20 0.91

trans-1,3-Dichloropropene 10061-02-6 110.98 0.20 0.91

1,2-Dichlorotetrafluoroethane (Freon 114) 76-14-2 170.93 0.20 1.4

1,4-Dioxane 123-91-1 88.11 0.50 1.8

Ethanol * 64-17-5 46.07 0.20 0.38

Ethylbenzene 100-41-4 106.16 0.20 0.87

Hexachlorobutadiene 87-68-3 260.76 1.0 10.7

n-Hexane 110-54-3 86.18 0.50 1.8

Methylene Chloride 75-09-2 84.94 0.50 1.7

4-Methyl-2-pentanone (MIBK) 108-10-1 100.16 0.50 2

MTBE (Methyl tert-butyl ether) 1634-04-4 88.15 1.0 3.6

Styrene 100-42-5 104.14 0.20 0.85

Tertiary Butyl Alcohol (TBA) 76-65-0 74.12 2.00 6.1

1,1,2,2-Tetrachloroethane 79-34-5 167.86 0.20 1.4

Analyte CAS Number 

Reporting Limit

NYSDEC DER TO-15 TCL 
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Table 8
Quantification Limits for Soil Vapor and Ambient Air

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Molecular  

Weight (ppbv) (μg/m3) Analyte CAS Number 

Reporting Limit

Tetrachloroethene (PCE) 127-18-4 165.85 0.20 1.4

Toluene 108-88-3 92.13 0.20 0.75

1,2,4-Trichlorobenzene 120-82-1 181.46 1.0 7.4

1,1,1-Trichloroethane 71-55-6 133.42 0.20 1.1

1,1,2-Trichloroethane 79-00-5 133.42 0.20 1.1

1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113) 76-13-1 187.38 0.20 1.5

Trichloroethene (TCE) 79-01-6 131.4 0.20 1.1

Trichlorofluoromethane (Freon 11) 75-69-4 137.38 0.20 1.1

1,2,4-Trimethylbenzene 95-63-6 120.19 0.20 0.98

1,3,5-Trimethylbenzene 108-67-8 120.19 0.20 0.98

2,2,4-Trimethylpentane 540-84-1 114.23 0.50 2.3

Vinyl Chloride 75-01-4 62.5 0.20 0.51

Notes:
a. Actual reporting limits of field samples may be higher due to sample dilution by the 
laboratory to quantify compounds at elevated concentrations. (see note b)

d. ug/m 3 = microgram per cubic meter

b. The laboratory must notify KeySpan  prior to sample dilution.
c. ppbv = part per billion by volume
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Table 9
Soil Cleanup Objectives 

Williamsburg Works Former MGP Site
Remedial Investigation

Brooklyn, New York

Analytes
Unrestricted Use 

(ppm)
Residential Use 

(ppm)
Restricted-Residential 

Use (ppm) 

Restricted-
Commercial Use 

(ppm)

Restricted-
Industrial Use 

(ppm) 

Protection of 
Groundwater 
(ppm)

Protection of 
Ecological 
Resources (ppm)

Volatile Organic Compounds
Acetone 0.05 100 100 500 1,000 0.05 2.2
Benzene 0.06 2.9 4.8 44 89 0.06 70
Butanone, 2- 0.12 100 100 500 1,000 0.12 100
Butylbenzene, n- 12 100 100 500 1,000 12 NE
Butylbenzene, tert- 5.9 100 100 500 1,000 5.9 NE
Butylbenzene,sec- 11 100 100 500 1,000 11 NE
Carbon tetrachloride 0.76 1.4 2.4 22 44 0.76 NE
Chlorobenzene 1.1 100 100 500 1,000 1.1 40
Chloroform 0.37 10 49 350 700 0.37 12
Dichlorobenzene,1,2- 1.1 100 100 500 1,000 1.1 NE
Dichlorobenzene,1,3- 2.4 17 49 280 560 2.4 NE
Dichlorobenzene,1,4- 1.8 9.8 13 130 250 1.8 20
Dichloroethane,1,1- 0.27 19 26 240 480 0.27 NE
Dichloroethane,1,2- 0.02 2.3 3.1 30 60 0.02 10
Dichloroethene, cis-1,2- 0.25 59 100 500 1,000 0.25 NE
Dichloroethene,1,1- 0.33 100 100 500 1,000 0.33 NE
Dioxane,1,4- 0.1 9.8 13 130 250 0.1 0.1
Ethylbenzene 1 30 41 390 780 1 NE
Methyl tert-butyl ether 0.93 62 100 500 1,000 0.93 NE
Methylene chloride 0.05 51 100 500 1,000 0.05 12
Naphthalene 12 100 100 500 1,000 12 NE
Propylbenzene, n- 3.9 100 100 500 1,000 3.9 NE
Tetrachloroethene 1.3 5.5 19 150 300 1.3 2
Toluene 0.7 100 100 500 1,000 0.7 36
Trans-1,2-dichloroethene 0.19 100 100 500 1,000 0.19 NE
Trichloroethane, 1,1,1- 0.68 100 100 500 1,000 0.68 NE
Trichloroethene 0.47 10 21 200 400 0.47 2
Trimethylbenzene, 1,2,4- 3.6 47 52 190 380 3.6 NE
Trimethylbenzene, 1,3,5- 8.4 47 52 190 380 8.4 NE
Vinyl chloride 0.02 0.21 0.9 13 27 0.02 NE
Xylene, total 0.26 100 100 500 1,000 1.6 0.26
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Table 9
Soil Cleanup Objectives 

Williamsburg Works Former MGP Site
Remedial Investigation

Brooklyn, New York

Analytes
Unrestricted Use 

(ppm)
Residential Use 

(ppm)
Restricted-Residential 

Use (ppm) 

Restricted-
Commercial Use 

(ppm)

Restricted-
Industrial Use 

(ppm) 

Protection of 
Groundwater 
(ppm)

Protection of 
Ecological 
Resources (ppm)

Semivolatile Organic Compounds
Acenaphthene 20 100 100 500 1,000 98 20
Acenaphthylene 100 100 100 500 1,000 107 NE
Anthracene 100 100 100 500 1,000 1,000 NE
Benz[a]anthracene 1 1 1 5.6 11 1 NE
Benzo[a]pyrene 1 1 1 1 1.1 22 2.6
Benzo[b]fluoranthene 1 1 1 5.6 11 1.7 NE
Benzo[g,h,i]perylene 100 100 100 500 1,000 1,000 NE
Benzo[k]fluoranthene 0.8 1 3.9 56 110 1.7 NE
Chrysene 1 1 3.9 56 110 1 NE
Dibenz[a,h]anthracene 0.33 0.33 0.33 0.56 1.1 1,000 NE
Dibenzofuran 7 14 59 350 1,000 210 NE
Fluoranthene 100 100 100 500 1,000 1,000 NE
Fluorene 30 100 100 500 1,000 386 30
Hexachlorobenzene 0.33 0.33 1.2 6 12 3.2 NE
Indeno[1,2,3-cd]pyrene 0.5 0.5 0.5 5.6 11 8.2 NE
Methylphenol, 4- 0.33 34 100 500 1,000 0.33 NE
Cresol, m (methylphenol, 3-) 0.33 100 100 500 1,000 0.33 NE
Methylphenol,2- 0.33 100 100 500 1,000 0.33 NE
Pentachlorophenol 0.8 2.4 6.7 6.7 55 0.8 0.8
Phenanthrene 100 100 100 500 1,000 1,000 NE
Phenol 0.33 100 100 500 1,000 0.33 30
Pyrene 100 100 100 500 1,000 1,000 NE

Pesticides
Aldrin 0.005 0.019 0.097 0.68 1.4 0.19 0.14
Alpha-bhc 0.02 0.097 0.48 3.4 6.8 0.02 0.04
Alpha-chlordane 0.094 0.91 4.2 24 47 2.9 1.3
Beta-BHC 0.036 0.072 0.36 3 14 0.09 0.6
DDD,4,4- 0.0033 2.6 13 92 180 14 0.0033
DDE,4,4- 0.0033 1.8 8.9 62 120 17 0.0033
DDT,4,4- 0.0033 1.7 7.9 47 94 136 0.0033
Delta-BHC 0.04 100 100 500 1,000 0.25 0.04
Dieldrin 0.005 0.039 0.2 1.4 2.8 0.1 0.006
Endosulfan I 2.4 4.8 24 200 920 102 NE
Endosulfan II 2.4 4.8 24 200 920 102 NE
Endosulfan sulfate 2.4 4.8 24 200 920 1,000 NE
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Table 9
Soil Cleanup Objectives 

Williamsburg Works Former MGP Site
Remedial Investigation

Brooklyn, New York

Analytes
Unrestricted Use 

(ppm)
Residential Use 

(ppm)
Restricted-Residential 

Use (ppm) 

Restricted-
Commercial Use 

(ppm)

Restricted-
Industrial Use 

(ppm) 

Protection of 
Groundwater 
(ppm)

Protection of 
Ecological 
Resources (ppm)

Endrin 0.014 2.2 11 89 410 0.06 0.014
Gamma-BHC 0.1 0.28 1.3 9.2 23 0.1 6
Heptachlor 0.042 0.42 2.1 15 29 0.38 0.14
Silvex 3.8 58 100 500 1,000 3.8 NE

Polychlorinated Biphenyls (PCBs) 
Total PCBs 0.1 1 1 1 25 3.2 1

Metals
Arsenic 13 16 16 16 16 16 13
Barium 350 350 400 400 10,000 820 433
Beryllium 7.2 14 72 590 2700 47 10
Cadmium 2.5 2.5 4.3 9.3 60 7.5 4
Chromium (VI) 1 22 110 400 800 19 1
Chromium (III) 30 36 180 1500 6800 41
Copper 50 270 270 270 10,000 1720 50
Lead 63 400 400 1000 3900 450 63
Manganese 1600 2000 2,000 10,000 10,000 2,000 1600
Mercury 0.18 0.81 0.81 2.8 5.7 0.73 0.18
Nickel 30 140 310 310 10,000 130 30
Selenium 3.9 36 180 1500 6800 4 3.9
Silver 2 36 180 1500 6800 8.3 2
Zinc 109 2200 10,000 10,000 10,000 2480 109

Cyanide
Cyanide, Total 27 27 27 27 10,000 40 NE

Notes:
ppm - parts per million
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Table 10
Groundwater Standards /Guidance Values 

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Parameter DQL1

Acetone 50
Benzene 1
2-Butanone 50
Carbon Disulfide NE
Carbon Tetrachloride 5
Chlorobenzene 5
Chloroethane 5
Chloroform 7
Dibromochloromethane 50
1,2-Dichlorobenzene 3
1,3-Dichlorobenzene 3
1,4-Dichlorobenzene 3
1,1-Dichloroethane 5
1,2-Dichloroethane 0.6
1,1-Dichloroethene 5
trans-1,2-Dichloroethene 5
1,3-Dichloropropane 5
Ethylbenzene 5
Freon 113 5
Methylene chloride 5
4-Methyl-2-pentanone 503
Tetrachloroethene 5
1,1,1-Trichloroethane 5
1,1,2,2-Tetrachloroethane 5
1,2,3-Trichloropropane 0.04
1,2,4-Trichlorobenzene 5
Toluene 5
Trichloroethene 5
Vinyl chloride 2
Xylenes 5
Isopropylbenzene 5
n-Propylbenzene 5
p-Isopropyltoluene 5
1,2,4-Trimethylbenzene 5
1,3,5-Trimethylbenzene 5
n-Butylbenzene 5
sec-Butylbenzene 5
t-Butylbenzene 5
MTBE 10

Volatile Organic Compounds
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Table 10
Groundwater Standards /Guidance Values 

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Parameter DQL1

Aldrin ND
alpha-BHC 0.01
beta-BHC 0.04
delta-BHC 0.04
Chlordane 0.05
4,4’-DDD 0.3
4,4’-DDE 0.2
4,4’-DDT 0.2
Dieldrin 0.004
Endosulfan I NE
Endosulfan II NE
Endosulfan sulfate NE
Endrin ND
Endrin ketone 5
gamma-BHC (Lindane) 0.05
gamma-Chlordane NE
Heptachlor 0.04
Heptachlor epoxide 0.03
Methoxychlor 35
2,4’-DDD NE
Aniline 5

Acenaphthene 20
Acenaphthylene NS
Anthracene 50
Benzo(a)anthracene 0.002
Benzo(a)pyrene ND
Benzo(b)fluoranthene 0.002
Benzo(g,h,i)perylene NE
Benzo(k)fluoranthene 0.002
Bis(2-ethylhexyl)phthalate 5
Butylbenzylphthalate 50
Chrysene 0.002
4-Chloroaniline 5
4-Chloro-3-methylphenol 1
2-Chlorophenol 1
Dibenzofuran NE
Dibenz(a,h)anthracene NE
3,3’-Dichlorobenzidine 5
2,4-Dichlorophenol 5

Pesticides

Semivolatile Organic Compounds
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Table 10
Groundwater Standards /Guidance Values 

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Parameter DQL1

2,4-Dinitrophenol 10
2,6-Dinitrotoluene 5
Diethylphthalate 50
Dimethylphthalate 50
Di-n-butylphthalate 50
Di-n-octylphthalate 50
Fluoranthene 50
Fluorene 50
Hexachlorobenzene 0.04
Indeno(1,2,3-cd)pyrene 0.002
Isophorone 50
2-Methylnaphthalene NE
2-Methylphenol 1
4-Methylphenol 1
Naphthalene 10
Nitrobenzene 0.4
2-Nitroaniline 5
2-Nitrophenol 1
4-Nitrophenol 1
3-Nitroaniline 5
Pentachlorophenol 1
Phenanthrene 50
Phenol 1
Pyrene 50
2,4,5-Trichlorophenol 1

Aluminum NE
Antimony 3
Arsenic 25
Barium 1000
Beryllium 3
Cadmium 5
Calcium NE
Chromium 50
Cobalt NE
Copper 200
Iron 300
Lead 25
Magnesium 35,000
Manganese 300
Mercury 0.7

Total Metals
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Table 10
Groundwater Standards /Guidance Values 

Williamsburg Works MGP Site
Remedial Investigation

Brooklyn, New York

Parameter DQL1

Nickel 100
Potassium NE
Selenium 10
Silver 50
Sodium 20,000
Thallium 0.5
Vanadium NE
Zinc 2000

Aroclor 1016 0.09
Aroclor 1221 0.09
Aroclor 1232 0.09
Aroclor 1242 0.09
Aroclor 1248 0.09
Aroclor 1254 0.09
Aroclor 1260 0.09

Cyanide 200

1 DQL based on TOGS Ambient Water Quality Standards and Guidance Values and Groundwater 
       Effluent Limitations (June, 1998) 
2 DQL listed is for total PCBs
DQL = Data Quality Level
NE = None established
ND = Not detected when analyzed by method listed in Table 7
Compounds which will not achieve the DQL are highlighted

Cyanide

Polychlorinated Biphenyls (PCBs) 
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