
 

 

 

 

 

 

 June 19, 2018 

 

 

 

Christopher Mannes 

NYSDEC Division of Environmental Remediation, Region 7 

615 Erie Boulevard West 

Syracuse, New York 13204 

 

 

 

Re:

  

Novak Farm Emerging Contaminants Sampling Work Plan 

McDonough, New York 

NYSDEC Site No. 07-09-005 

Langan Project No.: 170528401 

 

Dear Mr. Mannes: 

This Emerging Contaminants Sampling Work Plan (Work Plan) was prepared by Langan 

Engineering, Environmental, Surveying, Landscape Architecture and Geology, DPC (Langan) on 

behalf of Stauffer Management Company, LLC (SMC) for the Novak Farm (the “Site“) in 

McDonough, New York (New York State Department of Environmental Conservation (NYSDEC) 

Inactive Hazardous Waste Disposal Site No. 7-09-005).  A Site Location Map is included as 

Figure 1.  This Work Plan was developed in response to NYSDEC’s Request for Sampling of 

Emerging Contaminants, dated April 4, 2018.  The scope of work presented herein was 

discussed with Mr. Mannes of the NYSDEC during the Thursday, May 3, 2018 teleconference.  

The objective of this sampling event is to assess the presence of emerging contaminants, 

including per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane, in groundwater as part of 

a statewide evaluation to better understand the potential presence of these compounds.  It is 

understood that the sampling will be a singular event, and additional sampling will not be 

warranted so long as the site is not identified as a source of these contaminants.  This Work 

Plan will be implemented during the next groundwater monitoring event, which, per our May 3, 

2018 conference call, will be scheduled for November 2018.  

Summary of Site History 

Spent solvents and other chemical wastes were disposed of at the Site from the early 1960s 

through the 1970s.  Investigations conducted by the New York State Department of Health 

(NYSDOH) and NYSDEC from 1979 through 1985 identified volatile organic compounds (VOCs) 

and semivolatile organic compounds (SVOCs) in soil and groundwater as a result of the 

historical solvent disposal.  After an initial remediation was performed between August 1987 
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and October 1988, a Consent Order was executed between the NYSDEC and SMC in 

December 1989 for the development and implementation of a Remedial Investigation and 

Feasibility Study (RI/FS).  The RI was completed in May 1991 and the FS was submitted by 

SMC to NYSDEC in October 1993.  This remedy was outlined in the March 1994 Record of 

Decision (ROD) prepared by the NYSDEC. 

The remedial objectives outlined in the ROD were to reduce, control or eliminate contamination 

present within soil, groundwater and soil vapor at the site, minimize the potential for direct 

human or animal contact with contaminated soils at the site, minimize impacts to groundwater 

discharged to the adjacent Balsam Creek, and minimize long-term restrictions for future uses at 

the Site.  The selected remedy included two-phase bio-cell and vapor extraction soil treatment 

system and ex-situ groundwater treatment implemented from 1987 through 2004.  As 

documented in the August 2001 Final Remedial Engineering Report, the NYSDEC determined 

that the selected remedy was completed in accordance with the March 1994 ROD and the 

remedial objectives outlined in the ROD were achieved.  On June 14, 2004, a deed restriction 

was recorded that provides for groundwater use restriction, soil management plan 

implementation, cover system protection, and fencing/access control.  Currently, per the 

January 2000 Groundwater Monitoring Plan and NYSDEC-approved modifications, monitoring 

well MW-104 is sampled once every three years for VOCs in groundwater.  The next sampling 

event is schedule for the fall of 2019.  However, to satisfy the NYSDEC request for sampling 

emerging contaminants SMC will expedite the next scheduled sampling event to the fall of 

2018.   

Emerging Contaminants Groundwater Sampling Scope of Work 

The field investigation will include collection of two groundwater samples, including a duplicate, 

from monitoring well MW-104. Sampling activities will comply with the safety guidelines 

outlined in the existing Health and Safety Plan (HASP).  A Sample Location Plan is presented in 

Figure 2. 

Groundwater sampling for PFAS and 1,4-dioxane will be performed in accordance with the 

NYSDEC March 1991 Sampling Guidelines and Protocol, the April 2018 NYSDEC guidance on 

Groundwater Sampling for Emerging Contaminants and the June 2016 NYSDEC guidance on 

Collection of Groundwater Samples for Perfluorooctanoic Acid (PFOA) and Perfluorinated 

Compounds (PFCs) from Monitoring Wells Sample Protocol (Attachment A).  In accordance 

with the NYSDEC Emerging Contaminants guidance documents, MW-104 will be purged and 

sampled with sampling equipment made with stainless steel, high-density polyethylene 

(HDPE), or polypropylene.  The groundwater sample will be collected into laboratory-supplied 

sample containers and submitted to a NYSDOH Environmental Laboratory Approval Program 

(ELAP)-certified laboratory and analyzed for NYSDEC’s Target Analyte List of PFAS compounds 
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using EPA Test Modified Method 537 and 1,4-dioxane using EPA Method 8270 

SIM.  Laboratory analyses will be reported in accordance with the NYSDEC Analytical Services 

Protocol (ASP) Category B data deliverable format.  Relevant quality assurance/quality control 

(QA/QC) procedures to be followed are described in the Quality Assurance Program Plan 

(QAPP) in Attachment B. 

Reporting 

The results of the sampling will be submitted to NYSDEC as part of Stauffer’s Tri-annual 

Monitoring Report.  The report will be included as an appendix in the groundwater monitoring 

report, and will describe the completed scope of work and present the field and analytical 

results of the sampling.  Analytical results will be presented in summary tables and the 

groundwater sample location will be shown on an attached Site plan.  The Category B data 

deliverable will be validated and a Data Usability Summary Report (DUSR) will be provided as 

part of the report.  There is no current groundwater standard for PFAS compounds and 1,4-

dioxane so data will be compared to the current health advisory guidelines.  If standards are 

promulgated prior to the date of the forthcoming report, relevant comparisons will be 

presented.   

Closing 

Should you have any questions regarding this work plan, please feel free to call us at  

212-479-5400.   

Sincerely, 

Langan Engineering, Environmental, Surveying,  

Landscape Architecture and Geology, D.P.C. 

 

 

Gerald Nicholls, PE, CHMM 

Senior Project Manager 

 
Michael Burke, PG, CHMM 

Principal/Vice President 

 
cc:  John-Paul Rossi – Stauffer Management Company 

Attachments: Figure 1 – Site Location Map 

  Figure 2 – Sample Location Map 

  Attachment A – NYSDEC Guidance for Emerging Contaminant Sampling 

Attachment B – Quality Assurance Project Plan 
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Collection of Groundwater Samples for Perfluorooctanoic Acid 
(PFOA) and Perfluorinated Compounds (PFCs) from Monitoring 

Wells Sample Protocol 

Samples collected using this protocol are intended to be analyzed for 
perfluorooctanoic acid (PFOA) and other perfluorinated compounds by Modified 
(Low Level) Test Method 537. 

The procedure used must be consistent with the NYSDEC March 1991 Sampling 
Guidelines and Protocols http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf 
with the following materials limitations. 

At this time acceptable materials for sampling include: stainless steel, high density 
polyethylene (HDPE), PVC, silicone, acetate and polypropylene. Equipment blanks 
should be generated at least daily. Additional materials may be acceptable if pre-
approved by NYSDEC. Requests to use alternate equipment should include clean 
equipment blanks. NOTE: Grunfos pumps and bladder pumps are known to 
contain PFC materials (e.g. Teflon™ washers for Grunfos pumps and LDPE 
bladders for bladder pumps). All sampling equipment components and sample 
containers should not come in contact with aluminum foil, low density polyethylene 
(LDPE), glass or polytetrafluoroethylene (PTFE, Teflon™) materials including sample 
bottle cap liners with a PTFE layer. Standard two step decontamination using detergent 
and clean water rinse will be performed for equipment that does come in contact with 
PFC materials. Clothing that contains PTFE material (including GORE-TEX®) or that 
have been waterproofed with PFC materials must be avoided. Many food and drink 
packaging materials and “plumbers thread seal tape” contain PFCs. 

All clothing worn by sampling personnel must have been laundered multiple times. The 
sampler must wear nitrile gloves while filling and sealing the sample bottles. 

Pre-cleaned sample bottles with closures, coolers, ice, sample labels and a chain of 
custody form will be provided by the laboratory. 

1. Fill two pre-cleaned 500 mL HDPE or polypropylene bottle with the sample. 
2. Cap the bottles with an acceptable cap and liner closure system. 
3. Label the sample bottles. 
4. Fill out the chain of custody. 
5. Place in a cooler maintained at 4 ± 2º Celsius. 

Collect one equipment blank for every sample batch, not to exceed 20 samples. 

Collect one field duplicate for every sample batch, not to exceed 20 samples. 

Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, not 
to exceed 20 samples. 

Request appropriate data deliverable (Category A or B) and an electronic data 
deliverable. 

 
PFC Groundwater Samples from Monitoring Wells Sample Protocol Revision 1.2 June 29, 2016 

http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf


 

 

Issue: NYSDEC has committed to analyzing representative groundwater samples at 
remediation sites for emerging contaminants (1,4-dioxane and PFAS) as described in the below 
guidance. 

Implementation			
NYSDEC project managers will be contacting site owners to schedule sampling for these 
chemicals. Only groundwater sampling is required. The number of samples required will be 
similar to the number of samples where “full TAL/TCL sampling” would typically be required in a 
remedial investigation. If sampling is not feasible (e.g., the site no longer has any monitoring 
wells in place), sampling may be waived on a site-specific basis after first considering potential 
sources of these chemicals and whether there are water supplies nearby. 

Upon a new site being brought into any program (i.e., SSF, BCP), PFAS and 1,4-dioxane will be 
incorporated into the investigation of groundwater as part of the standard “full TAL/TCL” 
sampling. Until an SCO is established for PFAS, soil samples do not need to be analyzed for 
PFAS unless groundwater contamination is detected. Separate guidance will be developed to 
address sites where emerging contaminants are found in the groundwater. The analysis 
currently performed for SVOCs in soil is adequate for evaluation of 1,4-dioxane, which already 
has an established SCO. 

Analysis	and	Reporting		
Labs should provide a full category B deliverable, and a DUSR should be prepared by a data 
validator, and the electronic data submission should meet the requirements provided at: 
https://www.dec.ny.gov/chemical/62440.html ,  

The work plan should explicitly describe analysis and reporting requirements.  

PFAS sample analysis: Currently, ELAP does not offer certification for PFAS compounds in 
matrices other than finished drinking water.  However, laboratories analyzing environmental 
samples (ex.  soil, sediments, and groundwater) are required, by DER, to hold ELAP 
certification for PFOA and PFOS in drinking water by EPA Method 537 or ISO 25101. 

Modified EPA Method 537 is the preferred method to use for groundwater samples due to the 
ability to achieve 2 ng/L (ppt) detection limits.  If contract labs or work plans submitted by 
responsible parties indicate that they are not able to achieve similar reporting limits, the project 
manager should discuss this with a DER chemist.  Note:  Reporting limits for PFOA and PFOS 
should not exceed 2 ng/L. 

PFAS sample reporting: DER has developed a PFAS target analyte list (below) with the intent of 
achieving reporting consistency between labs for commonly reportable analytes. It is expected 
that reported results for PFAS will include, at a minimum, all the compounds listed. This list may 
be updated in the future as new information is learned and as labs develop new capabilities. If 
lab and/or matrix specific issues are encountered for any particular compounds, the NYSDEC 
project manager will make case-by-case decisions as to whether particular analytes may be 
temporarily or permanently discontinued from analysis for each site. Any technical lab issues 
should be brought to the attention of a NYSDEC chemist.  

Some sampling using this full PFAS target analyte list is needed to understand the nature of 
contamination. It may also be critical to differentiate PFAS compounds associated with a site from other 
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sources of these chemicals. Like routine refinements to parameter lists based on investigative findings, 
the full PFAS target analyte list may not be needed for all sampling intended to define the extent of 
contamination. Project managers may approve a shorter analyte list (e.g., just the UCMR3 list) for some 
reporting on a case by case basis. 

1,4-Dioxane Analysis and Reporting: The method detection limit (MDL) for 1,4-dioxane should 
be no higher than 0.28 µg/l (ppb). ELAP offers certification for both EPA Methods 8260 and 
8270. In order to get the appropriate detection limits, the lab would need to run either of these 
methods in “selective ion monitoring” (SIM) mode. DER is advising the use of method 8270, 
since this method provides a more robust extraction procedure, uses a larger sample volume, 
and is less vulnerable to interference from chlorinated solvents (we acknowledge that 8260 has 
been shown to have a higher recovery in some studies). 

 

Full PFAS Target Analyte List 

Group Chemical Name Abbreviation CAS Number 

Perfluoroalkyl 
sulfonates 

Perfluorobutanesulfonic acid PFBS 375-73-5 

Perfluorohexanesulfonic acid PFHxS   355-46-4 

Perfluoroheptanesulfonic acid PFHpS 375-92-8 

Perfluorooctanessulfonic acid PFOS 1763-23-1 

Perfluorodecanesulfonic acid PFDS 335-77-3 

Perfluoroalkyl 
carboxylates 

Perfluorobutanoic acid PFBA 375-22-4 

Perfluoropentanoic acid PFPeA 2706-90-3 

Perfluorohexanoic acid PFHxA 307-24-4 

Perfluoroheptanoic acid PFHpA 375-85-9 

Perfluorooctanoic acid PFOA 335-67-1 

Perfluorononanoic acid PFNA 375-95-1 

Perfluorodecanoic acid  PFDA 335-76-2 

Perfluoroundecanoic acid  PFUA/PFUdA 2058-94-8 

Perfluorododecanoic acid   PFDoA 307-55-1  

Perfluorotridecanoic acid  PFTriA/PFTrDA 72629-94-8 

Perfluorotetradecanoic acid  PFTA/PFTeDA 376-06-7 

Fluorinated Telomer 
Sulfonates 

6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2 

8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4 
Perfluorooctane-

sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6 
Perfluorooctane-

sulfonamidoacetic 
acids 

N-methyl perfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9 

N-ethyl perfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6 

Bold entries depict the 6 original UCMR3 chemicals 
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1.0 PROJECT DESCRIPTION 

1.1  INTRODUCTION 

This Quality Assurance Project Plan (QAPP) was prepared on behalf of Stauffer 

Management Company, LLC (SMC) for the Novak Farm located in McDonough, New 

York (the site). This QAPP supports the Emerging Contaminants Supplemental Sampling 

Work Plan, which provides additional site information and data collected previously 

during site remediation and management.   

This QAPP specifies the sampling procedures to be followed and the analytical methods 

to be used to ensure that data from the proposed investigation at the site are precise, 

accurate, representative, comparable, and complete.   

1.2  PROJECT OBJECTIVES 

The objective of this scope of work is to collect data to assist the NYSDEC in evaluating 

the risk posed by 1,4-dioxane and per- and poly- fluoroalkyl substance (PFAS), which 

have not previously been evaluated at remediation sites. These objectives were 

established in order to meet standards that will protect public health and the 

environment. 

1.3  SCOPE OF WORK 

The scope of work is described in detail in the Novak Farm Emerging Contaminants 

Sampling Work Plan.  The scope consists of the collection and chemical analysis of one 

groundwater sample for PFAS and 1,4-dioxane.  This work plan is meant to supplement 

the New York State Department of Environmental Conservation (NYSDEC)-approved 

Groundwater Monitoring Plan, dated August 27, 2004.   

1.4  DATA QUALITY OBJECTIVES AND PROCESSES 

Data Quality Objectives (DQOs) are qualitative and quantitative statements to help 

ensure that data of known and appropriate quality are obtained during the project. DQOs 

for sampling activities are determined by evaluating five factors: 

• Data needs and uses: The types of data required and how the data will be used 

after it is obtained. 

• Parameters of Interest: The types of chemical or physical parameters required 

for the intended use. 
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• Level of Concern: Levels of constituents, which may require remedial actions or 

further investigations. 

• Required Analytical Level: The level of data quality, data precision, and QA/QC 

documentation required for chemical analysis. 

• Required Detection Limits: The detection limits necessary based on the above 

information. 

The quality assurance and quality control objectives for all measurement data include: 

 Precision – an expression of the reproducibility of measurements of the same 

parameter under a given set of conditions. Field sampling precision will be 

determined by analyzing coded duplicate samples and analytical precision will be 

determined by analyzing internal QC duplicates and matrix spike duplicates.     

 Accuracy – a measure of the degree of agreement of a measured value with the 

true or expected value of the quantity of concern. Sampling accuracy will be 

determined through the assessment of the analytical results of field blanks and trip 

blanks for each sample set. Analytical accuracy will be assessed by examining the 

percent recoveries of surrogate compounds that are added to each sample (organic 

analyses only), internal standards, laboratory method blanks, instrument calibration, 

and the percent recoveries of matrix spike compounds added to selected samples 

and laboratory blanks.  

 Representativeness – expresses the degree to which sample data accurately and 

precisely represent a characteristic of a population, parameter variations at a 

sampling point, or an environmental condition. Representativeness is dependent 

upon the adequate design of the sampling program and will be satisfied by ensuring 

that the scope of work is followed and that specified sampling and analysis 

techniques are used.  Representativeness in the laboratory is ensured by 

compliance to nationally-recognized analytical methods, meeting sample holding 

times, and maintaining sample integrity while the samples are in the laboratory’s 

possession.  This is accomplished by following all applicable methods, laboratory-

issued standard operating procedures (SOPs), the laboratory’s Quality Assurance 

Manual, and this QAPP.  The laboratory is required to be properly certified and 

accredited. 

 Completeness – the percentage of measurements made which are judged to be 

valid.  Completeness will be assessed through data validation. The QC objective for 
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completeness is generation of valid data for at least 90 percent of the analyses 

requested.   

 Comparability – expresses the degree of confidence with which one data set can 

be compared to another.  The comparability of all data collected for this project will 

be ensured using several procedures, including standard methods for sampling and 

analysis, instrument calibrations, using standard reporting units and reporting 

formats, and data validation.   

 Sensitivity – the ability of the instrument or method to detect target analytes at the 

levels of interest. The project manager will select, with input from the laboratory and 

QA personnel, sampling and analytical procedures that achieve the required levels of 

detection.    

Each of the above objectives are discussed in detail in Section 3.  
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2.0 PROJECT ORGANIZATION 

The Work Plan will be overseen by Langan on behalf of SMC.  Langan will oversee the 

groundwater sampling of a pre-existing monitoring well.  Langan will perform the 

sample collection as described in the Work Plan and analytical services.   

The analytical services will be performed by Alpha Analytical of Mahwah, New Jersey, 

NYSDOH ELAP certification number 11148.  

Key contacts for this project are as follows: 

Stauffer Management Company, LLC (SMC): 
Mr. John-Paul Rossi 

Telephone: (302) 886-6932 

Qualified Environmental Professional (QEP): 

Mr. Jason Hayes 

Telephone: (212) 479-5427 

Fax: (212) 479-5444 

Langan Project Director: 

Mr. Michael Burke 

Telephone: (212) 479-5413 

Fax: (212) 479-5444 

Langan Project Manager: 

Mr. Gerald Nicholls  

Telephone: (212) 479-5559 

Fax: (212) 479-5444 

Langan Quality Assurance Officer (QAO): 

Ms. Kimberly Del Col 

Telephone: (212) 479-5438 

Fax: (212) 479-5444 

Program Quality Assurance Monitor: 

Mr. William Bohrer 

Telephone: (212) 479-5533 

Fax: (212) 479-5444 

Data Validator: 

Ms. Emily Strake, Langan 

Telephone: (215) 491-6526 

Fax: None 

Laboratory Representatives (Alpha Analytical): 

Mr. Ben Rao 

Telephone: (201) 812-2633 

Fax: (203) 357-0166 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL OBJECTIVES FOR 

MEASUREMENT OF DATA 

The quality assurance and quality control objectives for all measurement data include 

precision, accuracy, representativeness, completeness, comparability, and sensitivity.  

These objectives are defined in following subsections. Variances from the quality 

assurance objectives at any stage of the investigation will result in the implementation 

of appropriate corrective measures and an assessment of the impact of corrective 

measures on the usability of the data. 

3.1  PRECISION 

Precision is a measure of the degree to which two or more measurements are in 

agreement.  Field precision is assessed through the collection and measurement of field 

duplicates.  Laboratory precision and sample heterogeneity also contribute to the 

uncertainty of field duplicate measurements.  This uncertainty is taken into account 

during the data assessment process.  For field duplicates, results less than 2x the 

reporting limit (RL) meet the precision criteria if the absolute difference is less than ±2x 

the RL.  For results greater than 2x the RL, the acceptance criteria is a relative percent 

difference (RPD) of <30% (groundwater).  RLs and method detection limits (MDL) are 

provided in Attachment B. 

3.2  ACURACY 

Accuracy is the measurement of the reproducibility of the sampling and analytical 

methodology.  It should be noted that precise data may not be accurate data.  For the 

purpose of this QAPP, bias is defined as the constant or systematic distortion of a 

measurement process, which manifests itself as a persistent positive or negative 

deviation from the known or true value.  This may be due to (but not limited to) 

improper sample collection, sample matrix, poorly calibrated analytical or sampling 

equipment, or limitations or errors in analytical methods and techniques. 

Accuracy in the field is assessed through the use of field blanks and through compliance 

to all sample handling, preservation, and holding time requirements.  All field blanks 

should be non-detect when analyzed by the laboratory.  Any contaminant detected in an 

associated field blank will be evaluated against laboratory blanks (preparation or method) 

and evaluated against field samples collected on the same day to determine potential 

for bias.  Trip blanks are not required for non-aqueous matrices but are planned for non-

aqueous matrices where high concentrations of VOCs are anticipated. 
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Laboratory accuracy is assessed by evaluating the percent recoveries of matrix 

spike/matrix spike duplicate (MS/MSD) samples, laboratory control samples (LCS), 

surrogate compound recoveries, and the results of method preparation blanks.  

MS/MSD, LCS, and surrogate percent recoveries will be compared to either method-

specific control limits or laboratory-derived control limits.  Sample volume permitting, 

samples displaying outliers should be reanalyzed.  All associated method blanks should 

be non-detect when analyzed by the laboratory.  

3.4  REPRESENTATIVENESS 

Representativeness expresses the degree to which data accurately and precisely 

represents 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.  Representativeness is dependent upon the adequate design of the 

sampling program and will be satisfied by ensuring that the scope of work is followed 

and that specified sampling and analysis techniques are used.  This is performed by 

following applicable standard operating procedures (SOPs) and this QAPP.  All field 

technicians will be given copies of appropriate documents prior to sampling events and 

are required to read, understand, and follow each document as it pertains to the tasks at 

hand.  

Representativeness in the laboratory is ensured by compliance to nationally-recognized 

analytical methods, meeting sample holding times, and maintaining sample integrity 

while the samples are in the laboratory's possession.  This is performed by following all 

applicable analytical methods, laboratory-issued SOPs, the laboratory’s Quality 

Assurance Manual, and this QAPP.  The laboratory is required to be properly certified 

and accredited. 

3.5  COMPLETENESS 

Laboratory completeness is the ratio of total number of samples analyzed and verified 

as acceptable compared to the number of samples submitted to the fixed-base 

laboratory for analysis, expressed as a percent.  Three measures of completeness are 

defined: 

 Sampling completeness, defined as the number of valid samples collected 

relative to the number of samples planned for collection; 

 Analytical completeness, defined as the number of valid sample measurements 

relative to the number of valid samples collected; and 
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 Overall completeness, defined as the number of valid sample measurements 

relative to the number of samples planned for collection. 

Groundwater data will meet a 90% completeness criterion.  If the criterion is not met, 

sample results will be evaluated for trends in rejected and unusable data.  The effect of 

unusable data required for a determination of compliance will also be evaluated. 

3.6  COMPARABILITY 

Comparability expresses the degree of confidence with which one data set can be 

compared to another. The comparability of all data collected for this project will be 

ensured by: 

 Using identified standard methods for both sampling and analysis phases of 

this project; 

 Requiring traceability of all analytical standards and/or source materials to the 

U.S. Environmental Protection Agency (EPA) or National Institute of Standards 

and Technology (NIST); 

 Requiring that all calibrations be verified with an independently prepared 

standard from a source other than that used for calibration (if applicable); 

 Using standard reporting units and reporting formats including the reporting of 

QC data; 

 Performing a complete data validation on a representative fraction of the 

analytical results, including the use of data qualifiers in all cases where 

appropriate; and 

 Requiring that all validation qualifiers be used any time an analytical result is 

used for any purpose. 

These steps will ensure all future users of either the data or the conclusions drawn from 

them will be able to judge the comparability of these data and conclusions. 

3.7  SENSITIVITY 

Sensitivity is the ability of the instrument or method to detect target analytes at the 

levels of interest.  The project director will select, with input from the laboratory and QA 

personnel, sampling and analytical procedures that achieve the required levels of 

detection and QC acceptance limits that meet established performance criteria.  

Concurrently, the project director will select the level of data assessment to ensure that 

only data meeting the project DQOs are used in decision-making. 
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Field equipment will be used that can achieve the required levels of detection for 

analytical measurements in the field.  In addition, the field sampling staff will collect and 

submit full volumes of samples as required by the laboratory for analysis, whenever 

possible.  Full volume aliquots will help ensure achievement of the required limits of 

detection and allow for reanalysis if necessary.  The concentration of the lowest level 

check standard in a multi-point calibration curve will represent the reporting limit. 

Analytical methods and quality assurance parameters associated with the sampling 

program are presented in Attachment C.  The frequency of associated field blanks and 

duplicate samples will be based on the recommendations listed in the Division of 

Environmental Remediation (DER)-10, and as described in Section 5.3. 

Site-specific MS and MSD samples will be prepared and analyzed by the analytical 

laboratory by spiking an aliquot of submitted sample volume with analytes of interest.  

Additional sample volume is not required by the laboratory for this purpose.  An 

MS/MSD analysis will be analyzed at a rate of 1 out of every 20 samples, or one per 

analytical batch.  MS/MSD samples are only required for groundwater samples. 
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4.0 SAMPLING PROGRAM 

4.1  INTRODUCTION 

The Work Plan will consist of the following sampling: 

 Monitoring Well Sampling 

 Collection of one groundwater sample from the existing monitoring well, 

MW-104, plus QA/QC sampling. 

 The groundwater sample collected will be analyzed for PFAS, and will be 

collected in accordance with the specialized protocol outlined in Section 

4.3.1. 

 The groundwater sample will be collected for 1,4-dioxane with a detection 

limit no higher than 0.28 micrograms per liter, in accordance with the 

procedure outlined in Attachment B. 

This section presents sample container preparation procedures, sample preservation 

procedures, sample holding times, and field QC sample requirements. Sample locations, 

and the number of environmental and QC samples will be determined per disposal 

facility requirements.  The sampling will be conducted as described in the work Plan.   

4.2  SAMPLE CONTAINER PREPARATION AND SAMPLE PRESERVATION 

Sample containers will be properly washed and decontaminated prior to their use by 

either the analytical laboratory or the container vendor to the specifications required by 

the USEPA.  Copies of the sample container QC analyses will be provided by the 

laboratory for each container lot used to obtain samples.  The containers will be labeled 

and the appropriate preservatives will be added.  The types of containers are shown in 

Attachment C.   

Groundwater sampling for PFAS and 1,4-dioxane will be performed in accordance with 

the NYSDEC-approved Groundwater Monitoring Plan, dated August 27, 2004, which 

specifies purging three to five well volumes prior to sample collection.  The pump will 

be decontaminated with Alconox and water.  Field personnel will wear nitrile gloves 

while collecting and handing groundwater samples.   

Groundwater sampling for PFAS will be conducted in accordance with EPA Method 537 

Field Sampling Guidelines.  PFAS samples will be collected first in High Density 

Polyethylene (HDPE)/polypropylene containers using sampling equipment either made 

with stainless steel, HDPE, or polypropylene.  Food and beverages will be prohibited 

near the sampling equipment.  Additionally, no cosmetics, moisturizers, hand cream, 
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sun screen or clothing materials containing Gore-Tex™ or Tyvek® will be worn during 

sampling. 

Samples shall be preserved according to the preservation techniques given in 

Attachment C.  Preservatives will be added to the sample bottles by the laboratory prior 

to their shipment in sufficient quantities to ensure that proper sample pH is met.  

Following sample collection, the sample bottles should be placed on ice in the shipping 

cooler, cooled to 4
o

C with ice or "blue ice", and delivered to the laboratory within 

48 hours of collection.  Blue ice will not be used to cool PFAS samples. Chain-of-

custody procedures are described in Section 5. 

4.3  SPECIAL CONSIDERATIONS FOR PFAS SAMPLE COLLECTION 

The following special considerations apply to the collection of groundwater samples for 

PFAS analysis to prevent cross-contamination: 

 Field equipment will not contain Teflon® 

 All sampling material will be made from stainless steel, HDPE, acetate, silicon, 

or polypropylene 

 No waterproof field books will be used 

 No plastic clipboards, binders, or spiral hard cover notebooks will be used 

 No adhesives will be used 

 No sharpies or permanent markers will be used; ball point pens are acceptable 

 Aluminum foil will not be used 

 PFAS samples will be kept in a separate cooler from other sampling containers 

 Coolers will be filled only with regular ice 

PFAS compound sampling protocol is provided in Attachment D. 

4.4  PFAS TARGET ANALYTE LIST 

DER has developed a PFAS target analyte list. At minimum, the laboratory will report 

the following PFAS target compounds: 
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Group Analyte Name Abbreviation CAS # 

Perfluoroalkyl 

carboxylates 

Perfluorobutanoic acid PFBA 375-22-4 

Perfluoropentanoic acid PFPeA 2706-90-3 

Perfluorohexanoic acid PFHxA 307-24-4 

Perfluoroheptanoic acid PFHpA 375-85-9 

Perfluorooctanoic acid PFOA 335-67-1 

Perfluorononanoic acid PFNA 375-95-1 

Perfluorodecanoic acid PFDA 335-76-2 

Perfluoroundecanoic acid PFUA/PFUdA 2058-94-8 

Perfluorododecanoic acid PFDoA 307-55-1 

Perfluorotridecanoic acid PFTriA/PFTrDA 72629-94-8 

Perfluorotetradecanoic acid PFTA/PFTeDA 376-06-7 

Perfluoroalkyl 

sulfonates 

Perfluorobutanesulfonic acid PFBS 375-73-5 

Perfluorohexanesulfonic acid PFHxS 355-46-4 

Perfluoroheptanesulfonic acid PFHpS 375-92-8 

Perfluorooctanessulfonic acid PFOS 1763-23-1 

Perfluorodecanesulfonic acid PFDS 335-77-3 

Fluorinated 

Telomer 

Sulfonates 

6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2 

8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4 

Perfluorooctane-

sulfonamides 
Perfluroroctanesulfonamide FOSA 754-91-6 

Perfluorooctane-

sulfonamidoacetic 

acids 

N-methyl 

perfluorooctanesulfonamidoacetic 

acid 

N-MeFOSAA 2355-31-9 

N-ethyl 

perfluorooctanesulfonamidoacetic 

acid 

N-EtFOSAA 2991-50-6 

4.5  SAMPLE HOLDING TIMES 

The sample holding times for organic and inorganic parameters are given in 

Attachment C and must be in accordance with the NYSDEC Analytical Services Protocol 

(ASP) requirements.  The NYSDEC ASP holding times must be strictly adhered to by the 

laboratory.  Any holding time exceedances must be reported to Langan. 

4.6  FIELD QC SAMPLES 

To assess field sampling and decontamination performance, two types of "blanks" will 

be collected and submitted to the laboratory for analyses.  In addition, the precision of 

field sampling procedures will be assessed by collecting coded field duplicates and 

matrix spike/matrix spike duplicates (MS/MSDs).  The blanks will include: 
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a. Trip Blanks - A trip blank will be prepared before the sample containers are sent 

by the laboratory.  The trip blank will consist of a 40-ml VOA vial containing 

distilled, deionized water, which accompanies the other water sample bottles 

into the field and back to the laboratory.  A trip blank will be included with each 

shipment of samples for Part 375 volatiles analysis to assess any 

contamination from sampling and transport, and internal laboratory procedures. 

b. Field Blanks - Field blanks will be taken at a minimum frequency of one per 20 

field samples of groundwater.  Field blanks are used to determine the 

effectiveness of the decontamination procedures for sampling equipment.  The 

field blank will consist of a sample of PFAS-free, deionized, distilled water 

provided by the laboratory that has passed through a decontaminated bailer, 

tubing or other sampling apparatus.  It is usually collected as a last step in the 

decontamination procedure, prior to taking an environmental sample.  The field 

blank may be analyzed for all or some of the parameters of interest. 

c. Coded Field Duplicates - To determine the representativeness of the sampling 

methods, coded field duplicates will be collected at a minimum frequency of 

one per 20 field samples.  The samples are termed "coded" because they will 

be labeled in such a manner that the laboratory will not be able to determine 

that they are a duplicate sample.  This will eliminate any possible bias that 

could arise. The field duplicate precision criteria are provided in Section 3.1. 

d. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - MS/MSD samples (MS/MSD 

for organics; MS and laboratory duplicate for inorganics) will be taken at a 

frequency of one pair per 20 field samples.  These samples are used to assess 

the effect of the sample matrix on the recovery of target compounds or target 

analytes. The recovery limits and RPDs for each analyte are statistically derived 

at the laboratory on an ongoing basis. 
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5.0 SAMPLE TRACKING AND CUSTODY 

5.1  INTRODUCTION 

This section presents sample custody procedures for both the field and laboratory.  

Implementation of proper custody procedures for samples generated in the field is the 

responsibility of field personnel.  Both laboratory and field personnel involved in the 

Chain-of-custody (COC) and transfer of samples will be trained as to the purpose and 

procedures prior to implementation. 

Evidence of sample traceability and integrity is provided by COC procedures.  These 

procedures document the sample traceability from the selection and preparation of the 

sample containers by the laboratory, to sample collection, to sample shipment, to 

laboratory receipt and analysis.  The sample custody flowchart is shown in Figure 5.1.  A 

sample is considered to be in a person's custody if the sample is: 

 In a person's possession; 

 Maintained in view after possession is accepted and documented; 

 Locked and tagged with Custody Seals so that no one can tamper with it after 

having been in physical custody; or 

 In a secured area which is restricted to authorized personnel. 

5.2  FIELD SAMPLE CUSTODY 

A COC record (Figure 5.2 or similar) accompanies the sample containers from selection 

and preparation at the laboratory, during shipment to the field for sample containment 

and preservation, and during return to the laboratory.  Triplicate copies of the COC must 

be completed for each sample set collected. 

The COC lists the field personnel responsible for taking samples, the project name and 

number, the name of the analytical laboratory to which the samples are sent, and the 

method of sample shipment.  The COC also lists a unique description of every sample 

bottle in the set.  If samples are split and sent to different laboratories, a copy of the 

COC record will be sent with each sample. 

The REMARKS space on the COC is used to indicate if the sample is a matrix spike, 

matrix spike duplicate, or any other sample information for the laboratory.  Since they 

are not specific to any one sample point, trip and field blanks are indicated on separate 

rows.  Once all bottles are properly accounted for on the form, a sampler will write his 

or her signature and the date and time on the first RELINQUISHED BY space.  The 
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sampler will also write the method of shipment, the shipping cooler identification 

number, and the shipper airbill number on the top of the COC.  

Figure 5-1   Sample Custody 
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Figure 5.2   Sample Chain-of-Custody Form 
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Mistakes will be crossed out with a single line in ink and initialed by the author. 

One copy of the COC is retained by sampling personnel (notations identifying blind 

duplicate samples will be added to this copy of the COC but not the others that will go 

to the laboratory) and the other two copies are put into a sealable plastic bag and taped 

inside the lid of the shipping cooler.  The cooler lid is closed, custody seals provided by 

the laboratory are affixed to the latch and across the back and front lids of the cooler, 

and the person relinquishing the samples signs their name across the seal.  The seal is 

taped, and the cooler is wrapped tightly with clear packing tape.  It is then relinquished 

by field personnel to personnel responsible for shipment, typically an overnight carrier.  

The COC seal must be broken to open the container.  Breakage of the seals before 

receipt at the laboratory may indicate tampering.  If tampering is apparent, the 

laboratory will contact the Project Manager, and the sample will not be analyzed. 

5.3  LABORATORY SAMPLE CUSTODY 

The Project Manager or Field Team Leader will notify the laboratory of upcoming field 

sampling activities, and the subsequent shipment of samples to the laboratory.  This 

notification will include information concerning the number and type of samples to be 

shipped as well as the anticipated date of arrival. 

The following laboratory sample custody procedures will be used: 

 The laboratory will designate a sample custodian who will be responsible for 

maintaining custody of the samples, and for maintaining all associated records 

documenting that custody. 

 Upon receipt of the samples, the custodian will check cooler temperature, and 

check the original COC documents and compare them with the labeled 

contents of each sample container for correctness and traceability.  The sample 

custodian will sign the COC record and record the date and time received. 

 Care will be exercised to annotate any labeling or descriptive errors.  In the 

event of discrepant documentation, the laboratory will immediately contact the 

Project Manager or Field Team Leader as part of the corrective action process.  

A qualitative assessment of each sample container will be performed to note 

any anomalies, such as broken or leaking bottles.  This assessment will be 

recorded as part of the incoming chain-of-custody procedure. 

 The samples will be stored in a secured area at a temperature of approximately 

4°C until analyses commence. 

 A laboratory tracking record will accompany the sample or sample fraction 

through final analysis for control. 
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 A copy of the tracking record will accompany the laboratory report and will 

become a permanent part of the project records. 
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6.0 FIELD INSTRUMENT CALIBRATION AND MAINTENANCE 

A photoionization detector (PID) will be used during the sampling activities to evaluate 

work zone action levels, and collect monitoring well headspace readings.  Field 

calibration and/or field checking of the PID will be the responsibility of the field team 

leader and the site HSO, and will be accomplished by following the procedures outlined 

in the operating manual for the instrument.  At a minimum, field calibration and/or field 

equipment checking will be performed once daily, prior to use.  Field calibration will be 

documented in the field notebook.  Entries made into the logbook regarding the status 

of field equipment will include the following information: 

 Date and time of calibration 

 Type of equipment serviced and identification number (such as serial number) 

 Reference standard used for calibration 

 Calibration and/or maintenance procedure used 

 Other pertinent information 

A water quality meter (YSI 6820 or similar) will be used during purging of groundwater 

to measure pH, specific conductance, temperature, dissolved oxygen, turbidity and 

oxidation-reduction-potential (ORP), every ten minutes.  A portable turbidity meter 

(LaMotte or similar) may also be used to measure turbidity.  Water-quality meters 

should be calibrated and the results documented before use each day using 

standardized field calibration procedures and calibration checks. 

Equipment that fails calibration or becomes inoperable during use will be removed from 

service and segregated to prevent inadvertent utilization.  The equipment will be 

properly tagged to indicate that it is out of calibration.  Such equipment will be repaired 

and recalibrated to the manufacturer’s specifications by qualified personnel.  Equipment 

that cannot be repaired will be replaced.   

Off-site calibration and maintenance of field instruments will be conducted as 

appropriate throughout the duration of project activities.  All field instrumentation, 

sampling equipment and accessories will be maintained in accordance with the 

manufacturer’s recommendations and specifications and established field equipment 

practice.  Off-site calibration and maintenance will be performed by qualified personnel. 

A logbook will be kept to document that established calibration and maintenance 

procedures have been followed.  Documentation will include both scheduled and 

unscheduled maintenance. 
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7.0 DATA REDUCTION, VALIDATION, AND REPORTING 

7.1  INTRODUCTION 

Data collected during the RI will be reduced and reviewed by the laboratory QA 

personnel, and a report on the findings will be tabulated in a standard format.  The 

criteria used to identify and quantify the analytes will be those specified for the 

applicable methods in the USEPA SW-846 and subsequent updates.  The data package 

provided by the laboratory will contain all items specified in the analytical methodology 

(Attachment C) appropriate for the analyses to be performed, and be reported in 

standard format. 

The completed copies of the chain-of-custody records (both external and internal) 

accompanying each sample from time of initial bottle preparation to completion of 

analysis shall be attached to the analytical reports. 

7.2  DATA REDUCTION 

The ASP Category B data packages and an electronic data deliverable (EDD) will be 

provided by the laboratory after receipt of a complete sample delivery group.  The 

Project Manager will immediately arrange for archiving the results and preparation of 

result tables.  These tables will form the database for assessment of the site 

contamination condition.   

Each EDD deliverable must be formatted using a Microsoft Windows operating system 

and the NYSDEC data deliverable format for EQuIS.  To avoid transcription errors, data 

will be loaded directly into the ASCII format from the laboratory information 

management system (LIMS).  If this cannot be accomplished, the consultant should be 

notified via letter of transmittal indicating that manual entry of data is required for a 

particular method of analysis.  All EDDs must also undergo a QC check by the laboratory 

before delivery.  The original data, tabulations, and electronic media are stored in a 

secure and retrievable fashion. 

The Project Manager or Task Manager will maintain close contact with the QA reviewer 

to ensure all non-conformance issues are acted upon prior to data manipulation and 

assessment routines.  Once the QA review has been completed, the Project Manager 

may direct the Team Leaders or others to initiate and finalize the analytical data 

assessment. 
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7.3  DATA VALIDATION 

Data validation will be performed in accordance with the EPA validation guidelines for 

organic and inorganic data review.  Validation will include the following: 

 Verification of the QC sample results, 

 Verification of the identification of sample results (both positive hits and non-

detects), 

 Recalculation of 10% of all investigative sample results, and 

 Preparation of Data Usability Summary Reports (DUSR). 

A DUSR will be prepared and reviewed by the QAO before issuance.  The DUSR will 

present the results of data validation, including a summary assessment of laboratory 

data packages, sample preservation and COC procedures, and a summary assessment 

of precision, accuracy, representativeness, comparability, and completeness for each 

analytical method.  A detailed assessment of each SDG will follow.  For each of the 

organic analytical methods, the following will be assessed: 

 Holding times; 

 Instrument tuning; 

 Instrument calibrations; 

 Blank results; 

 System monitoring compounds or surrogate recovery compounds (as 

applicable); 

 Internal standard recovery results; 

 MS and MSD results; 

 Target compound identification; 

 Chromatogram quality; 

 Pesticide cleanup (if applicable); 

 Compound quantitation and reported detection limits;  

 System performance; and 

 Results verification. 

For each of the inorganic compounds, the following will be assessed: 

 Holding times; 

 Calibrations; 

 Blank results; 

 Interference check sample; 
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 Laboratory check samples; 

 Duplicates; 

 Matrix Spike; 

 Furnace atomic absorption analysis QC; 

 ICP serial dilutions; and 

 Results verification and reported detection limits. 

Based on the results of data validation, the validated analytical results reported by the 

laboratory will be assigned one of the following usability flags: 

 “U” - Not detected.  The associated number indicates the approximate sample 

concentration necessary to be detected significantly greater than the level of 

the highest associated blank; 

 “UJ” - Not detected. Quantitation limit may be inaccurate or imprecise; 

 “J” - Analyte is present.  Reported value may be associated with a higher level 

of uncertainty than is normally expected with the analytical method 

 “N” – Tentative identification.  Analyte is considered present in the sample;  

 “R” – Unreliable result; data is rejected or unusable.  Analyte may or may not 

be present in the sample; and 

 No Flag - Result accepted without qualification. 

7.4  REPORTING 

Upon receipt of validated analytical results, NYSDEC format electronic data deliverables 

(EDDs), compatible with EQuIS, will be prepared and submitted to the NYSDEC. 
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8.0 QUALITY ASSURANCE PERFORMANCE AND SYSTEMS AUDITS 

8.1  INTRODUCTION 

Quality assurance audits may be performed by the project quality assurance group 

under the direction and approval of the QAO.  These audits will be implemented to 

evaluate the capability and performance of project and subcontractor personnel, items, 

activities, and documentation of the measurement system(s).  Functioning as an 

independent body and reporting directly to corporate quality assurance management, 

the QAO may plan, schedule, and approve system and performance audits based upon 

procedures customized to the project requirements.  At times, the QAO may request 

additional personnel with specific expertise from company and/or project groups to 

assist in conducting performance audits.  However, these personnel will not have 

responsibility for the project work associated with the performance audit. 

8.2  SYSTEM AUDITS 

System audits may be performed by the QAO or designated auditors, and encompass a 

qualitative evaluation of measurement system components to ascertain their 

appropriate selection and application.  In addition, field and laboratory quality control 

procedures and associated documentation may be system audited.  These audits may 

be performed once during the performance of the project.  However, if conditions 

adverse to quality are detected or if the Project Manager requests, additional audits may 

occur. 

8.3  PERFORMANCE AUDITS 

The laboratory may be required to conduct an analysis of Performance Evaluation 

samples or provide proof that Performance Evaluation samples submitted by USEPA or 

a state agency have been analyzed within the past twelve months. 

8.4  FORMAL AUDITS 

Formal audits refer to any system or performance audit that is documented and 

implemented by the QA group.  These audits encompass documented activities 

performed by qualified lead auditors to a written procedure or checklists to objectively 

verify that quality assurance requirements have been developed, documented, and 

instituted in accordance with contractual and project criteria.  Formal audits may be 

performed on project and subcontractor work at various locations. 
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Audit reports will be written by auditors who have performed the site audit after 

gathering and evaluating all data.  Items, activities, and documents determined by lead 

auditors to be in noncompliance shall be identified at exit interviews conducted with the 

involved management.  Non-compliances will be logged, and documented through audit 

findings, which are attached to and are a part of the integral audit report.  These audit-

finding forms are directed to management to satisfactorily resolve the noncompliance in 

a specified and timely manner. 

The Project Manager has overall responsibility to ensure that all corrective actions 

necessary to resolve audit findings are acted upon promptly and satisfactorily.  Audit 

reports must be submitted to the Project Manager within fifteen days of completion of 

the audit.  Serious deficiencies will be reported to the Project Manager within 24 hours.  

All audit checklists, audit reports, audit findings, and acceptable resolutions are 

approved by the QAO prior to issue.  Verification of acceptable resolutions may be 

determined by re-audit or documented surveillance of the item or activity.  Upon 

verification acceptance, the QAO will close out the audit report and findings. 
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9.0 CORRECTIVE ACTION 

9.1  INTRODUCTION 

The following procedures have been established to ensure that conditions adverse to 

quality, such as malfunctions, deficiencies, deviations, and errors, are promptly 

investigated, documented, evaluated, and corrected. 

9.2  PROCEDURE DESCRIPTION 

When a significant condition adverse to quality is noted at site, laboratory, or 

subcontractor location, the cause of the condition will be determined and corrective 

action will be taken to preclude repetition.  Condition identification, cause, reference 

documents, and corrective action planned to be taken will be documented and reported 

to the QAO, Project Manager, Field Team Leader and involved contractor management, 

at a minimum.  Implementation of corrective action is verified by documented follow-up 

action. 

All project personnel have the responsibility, as part of the normal work duties, to 

promptly identify, solicit approved correction, and report conditions adverse to quality.  

Corrective actions will be initiated as follows: 

 When predetermined acceptance standards are not attained; 

 When procedure or data compiled are determined to be deficient; 

 When equipment or instrumentation is found to be faulty; 

 When samples and analytical test results are not clearly traceable; 

 When quality assurance requirements have been violated; 

 When designated approvals have been circumvented; 

 As a result of system and performance audits; 

 As a result of a management assessment; 

 As a result of laboratory/field comparison studies; and 

 As required by USEPA SW-846, and subsequent updates, or by the NYSDEC 

ASP. 

Project management and staff, such as field investigation teams, remedial response 

planning personnel, and laboratory groups, monitor on-going work performance in the 

normal course of daily responsibilities.  Work may be audited at the sites, laboratories, 

or contractor locations.  Activities, or documents ascertained to be noncompliant with 

quality assurance requirements will be documented.  Corrective actions will be 

mandated through audit finding sheets attached to the audit report.  Audit findings are 

logged, maintained, and controlled by the Task Manager. 
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Personnel assigned to quality assurance functions will have the responsibility to issue 

and control Corrective Action Request (CAR) Forms (Figure 12.1 or similar).  The CAR 

identifies the out-of-compliance condition, reference document(s), and recommended 

corrective action(s) to be administered.  The CAR is issued to the personnel responsible 

for the affected item or activity.  A copy is also submitted to the Project Manager.  The 

individual to whom the CAR is addressed returns the requested response promptly to 

the QA personnel, affixing his/her signature and date to the corrective action block, after 

stating the cause of the conditions and corrective action to be taken.  The QA personnel 

maintain the log for status of CARs, confirms the adequacy of the intended corrective 

action, and verifies its implementation.  CARs will be retained in the project file for the 

records. 

Any project personnel may identify noncompliance issues; however, the designated QA 

personnel are responsible for documenting, numbering, logging, and verifying the close 

out action.  The Project Manager will be responsible for ensuring that all recommended 

corrective actions are implemented, documented, and approved. 
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FIGURE 9.1 

CORRECTIVE ACTION REQUEST 

Number: __________________________                        Date: ____________ 

TO: _________________________________________ 

You are hereby requested to take corrective actions indicated below and as otherwise 

determined by you to (a) resolve the noted condition and (b) to prevent it from recurring.  

Your written response is to be returned to the project quality assurance manager by 

_______________ 

CONDITION: 

 

REFERENCE DOCUMENTS: 

 

RECOMMENDED CORRECTIVE ACTIONS: 

 

__________   ______    __________    ________        ___________            ________ 

Originator        Date        Approval          Date                  Approval                   Date 

RESPONSE 

 

CAUSE OF CONDITION 

 

CORRECTIVE ACTION 

(A) RESOLUTION 

(B) PREVENTION 

(C) AFFECTED DOCUMENTS 

C.A. FOLLOWUP: 

CORRECTIVE ACTION VERIFIED BY:  ____________________________   DATE:_____________ 
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17  years in the industry 
 
Mr. Hayes has experience in New York, New Jersey, Washington D.C., 
California, Washington, Oregon, Alaska, and Internationally. His experience 
includes Environmental Protection Agency (EPA), New York State (NYS) 
Brownfields applications, investigation, and remediation; New York City 
Department of Environmental Protection (NYCDEP) and New York City 
Office of Environmental Remediation (OER) E-designated site applications, 
investigations, and remediation. His expertise also includes Phase I and II 
Environmental Site Investigations and  Assessments; contaminated building 
cleanup and demolition; Underground Storage Tank (UST) permitting, 
removal specifications, and closure reporting; soil vapor intrusion 
investigation and mitigation system design (depressurization systems, etc.); 
development of groundwater contaminant plume migration models; 
environmental analysis; and oversight, design and specification generation 
for remediation operations with contaminants of concern to include 
polychlorinated biphenyls (PCBs), solvents, mercury, arsenic, petroleum 
products, asbestos, mold and lead. 

 
Selected Projects 
 
 Confidential Location (Remediation for Mercury-Contaminated Site),  

New York, NY  
 Confidential Location (Phase II ESI and Remedial Design for  

Mercury Impacted Site), Brooklyn, NY 

 NYC School Construction Authority (PCB Remediation), Various  
Locations, New York, NY 

 28-29 High Line (Phase I ESA, Phase II ESI, and Environmental  
Remediation), New York, NY  

 Georgetown Heating Plant (Phase II ESI and Remedial Design for  
Mercury Impacted Site), Washington D.C. 

 268 West Street (BCP Application, RI and RIWP), New York, NY 

 Confidential Multiple Mixed-Use Tower Location (BCP Application, RI,  
Phase I ESA, and Phase II ESI), New York, NY 

 Dock 72 at Brooklyn Navy Yard, (NYS Voluntary Cleanup Program), 
Brooklyn, NY 

 27-21 44
th
 Drive (BCP Application, Remedial Investigation Phase I 

ESA, and Phase II ESI), Long Island City, NY 

 Purves Street Development, BCP Application, RAWP, and Phase II 
ESI, Long Island City, NY 

 267-273 West 87
th
 Street (BCP Application, Remedial Investigation, 

RIWP, RAWP), New York, NY 

 New York Aquarium, Shark Tank and Animal Care Facility 
(Environmental Remediation), Coney Island, NY 

 International Leadership Charter School (Environmental Remediation),  
Bronx, NY 

Jason J. Hayes, PE, LEED AP 
 
Principal 

Environmental Engineering 

Education 
 
M.S., Environmental Engineering 
Columbia University 
 
B.S., Chemistry, Environmental 
Toxicology 
Humboldt State University  
 
Business Administration (minor) 
Humboldt State University  
 
 

Professional Registration 
 
Professional Engineer (PE) in NY 
 
LEED Accredited Professional 
(LEED AP) 
 
Troxler Certification for Nuclear 
Densometer Training 
 
CPR and First Aid Certification 
 
OSHA 40-Hour HAZWOPER  
 
OSHA HAZWOPER Site Supervisor 
 
 

Affiliations 
 
US Green Building Council, 
NYC Chapter (USGBC),  
Communications Committee 
 
Urban Land Institute (ULI), member 
 
Commercial Real Estate Development 
Association (NAIOP), member 
 
NYC Brownfield Partnership, member 



 

Jason Hayes, PE, LEED AP 

 

 
Technical Excellence  •  Practical Experience  •  Client Responsiveness  

 West & Watts (BCP Application), New York, NY 

 Hudson Yards Redevelopment (Phase I ESA and Phase II ESI),  
New York, NY  

 627 Smith Street (RI and Report), Brooklyn, NY 

 Gateway Center II Retail (Phase I ESA and Phase II ESI), Brooklyn, NY 

 261 Hudson Street (Phase I ESA, Phase II ESI, BCP, and RAWP),  
New York, NY 

 Riverside Center, Building 2 (BCP, Phase I ESA and Phase II ESI),  
New York, NY 

 New York Police Academy, (Sub-Slab Depressurization and Vapor  
Barrier System), College Point, NY 

 Bronx Terminal Market (BCP, RIWP, RAWP, Phase I ESA and Phase II 
ESI), Bronx, NY  

 Jacob Javits Convention Center (Phase I ESA and Phase II ESI),  
New York, NY 

 Yankee Stadium Development Waterfront Park (NYSDEC Spill Sites),  
Bronx, NY 

 Bushwick Inlet Park (Phase I ESA, Approvals for NYC E-Designation),  
Brooklyn, NY 

 Silvercup West (BCP, RIWP, RIR, RAWP, and RAA),  
Long Island City, NY 

 29 Flatbush, Tall Residential Building (Groundwater Studies, RIR and 
RAWP), Brooklyn, NY 

 Gowanus Village I (BCP, RIWP and RIR), Brooklyn, NY 

 Sullivan Street Hotel (Site Characterization Study and Owner  
Representation), New York, NY  

 Riker’s Island Co-Generation Plant (Soil and Soil Vapor Quality  
Investigations), Bronx, NY 

 The Shops at Atlas Park (Sub-Slab Depressurization and Vapor Barrier  
Design), Glendale, NY 

 Memorial Sloan-Kettering Cancer Center (Subsurface and Soil Vapor  
Intrusion Investigations), New York, NY 

 Element West 59
th
 Street (Oversight and Monitoring of Sub-Slab  

Depressurization and Vapor Barrier Systems), New York, NY 

 Teterboro Airport (Delineation and Remedial Oversight of Petroleum- 
Contaminated Soils), Teterboro, NJ 

 Proposed New York JETS Stadium (Phase I ESA), New York, NY 

 Former Con Edison Manufactured Gas Plant Sites (Research Reports),  
New York, NY 

 7 World Trade Center (Endpoint Sampling and Final Closure Report),  
New York, NY 

 Peter Cooper Village, Environmental Subsurface Investigations,  
New York, NY 

  

Selected Publications, Reports, and Presentations 

 
NYC Mayor’s Office of Environmental Remediation – Big Apple Brownfield 
Workshop – Presented on Soil Vapor Intrusion Remedies (e.g., SSD 
Systems, Vapor Barriers, Modified HVAC) 
 
New York City Brownfield Partnership – Presented on environmental 
considerations and complications of the Hudson Yards Development 
 
Waterfront Development Technical Course – Presented on Impacted 
Waterfront Planning Considerations 

 



 

  

 

 
 
 
 
 
 
 
19 years in the industry 
 
Mr. Burke is a geologist/environmental scientist whose practice involves site 
investigation and remediation, transactional due diligence, environmental site 
assessments, in-situ remedial technology, and manufactured gas plant (MGP) 
site characterization and remediation. His additional services include multi-
media compliance audits, sub-slab depressurization system design, non-
hazardous and hazardous waste management, emergency response, 
community air monitoring programs, environmental and geotechnical site 
investigations, and health and safety monitoring. He has experience with 
projects in the New York State Department of Environmental Conservation 
(NYSDEC) and New York State Brownfield Cleanup (NYS BCP) Programs; 
Inactive Hazardous Waste, and Spill Programs, and New York City Office of 
Environmental Remediation (OER) e-designated and New York City Voluntary 
Cleanup Program (NYC VCP) sites.  

 
Selected Projects 

 

 227-14 North Conduit Avenue, Industrial Wastewater Compliance, 
Jamaica, NY 

 420 Kent Avenue, NYS Brownfield Cleanup Program, Brooklyn, NY 

 572 Eleventh Avenue, NYC VCP, New York, NY 

 Monian Site A, OER E-Designated Site, New York, NY 

 537 Sackett Street, Gowanus Canal Due Diligence/MGP Site,  
Brooklyn, NY 

 ABC Blocks 25, 26 and 27, NYS Brownfield Cleanup Program Sites,  
Long Island City, NY 

 432 Rodney Street, NYS Brownfield Cleanup Program, Petroleum and 
Chlorinated Volatile Organic Compound Investigation and Remediation, 
Brooklyn, NY 

 787 Eleventh Avenue, NYS Brownfield Cleanup Program Site,  
New York, NY 

 President Street at Gowanus Canal, NYS Brownfield Cleanup Program 
Site, Brooklyn, NY 

 22-36 Second Avenue at Gowanus Canal, NYS Brownfield Cleanup 
Program Site, Brooklyn, NY 

 563 Sacket Street, NYS Brownfield Cleanup Program Site, MGP 
Investigation, and Remediation, Brooklyn, NY 

 156-162 Perry Street, NYS Brownfield Cleanup Program Site,  
New York, NY 

 Christopher and Weehawken Streets, NYS Brownfield Cleanup 
Program, New York, NY 

 Phelps Dodge Block 2529 (Lots 40, 50, and 45), Inactive Hazardous 
Waste Disposal Site, Maspeth, NY 
 

Michael D. Burke, PG, CHMM, LEED AP 
 
Principal 

Environmental Engineering and Remediation 

Education 
 
M.S., Environmental Geology 
Rutgers University 
 

B.S., Geological Sciences 
Rutgers University  
 
B.S., Environmental Science 
Rutgers University  
 
 

Professional Registration 
 
Professional Geologist (PG) in NY 
 
Certified Hazardous Materials 
Manager – CHMM No. 15998 
 
LEED Accredited Professional 
(LEED AP) 
 
OSHA Certification for Hazardous 
Waste Site Supervisor 
 
OSHA 29 CFR 1910.120 
Certification for Hazardous Waste 
Operations and Emergency 
Response 
 
NJDEP Certification for Community 
Noise Enforcement 
 
Troxler Certification for Nuclear 
Densometer Training 
 



 

Michael D. Burke, CHMM, LEED AP 

 

 
Technical Excellence       •       Practical Experience       •       Client Responsiveness  

 42-50 24
th
 Street, NYS Brownfield Cleanup Program Site,  

Long Island City, NY 

 Storage Deluxe (163 6
th
 Street), OER E-Designation Site,  

New York, NY 

 Prospect Park Redevelopment, Landfill Reclamation, Prospect Park, NJ 

 431 Carroll Street, Gowanus Canal Due Diligence, Brooklyn, NY 

 76 4
th
 Street Property, Gowanus Due Diligence, Brooklyn, NY 

 Foxgate/MREC, Due Diligence and Solid Waste Compliance, Central 
Islip, NY 

 175-225 3
rd

 Street at Gowanus Canal, NYS Brownfield Cleanup 
Program, Brooklyn, NY 

 New York University Tandon School of Engineering, Spill Investigation/  
Remediation Dual Phase Recovery, and Laser Fluorescence  

 Investigation, Brooklyn, NY  

 2420-2430 Amsterdam Avenue, NYS Brownfield Cleanup Program 
/Board of Standards and Appeals Variance, New York, NY 

 170 Amsterdam Avenue, NYC VCP, New York, NY 

 538-540 Hudson Street, NYS Brownfield Cleanup Program  
(Former Gas Station), New York, NY 

 234 Butler Street, Gowanus Canal Due Diligence, Brooklyn, NY 

 550 Clinton Street, NYS Brownfield Cleanup Program E-Designation, 
Brooklyn, NY 

 111 Leroy Street, OER E-Designation Site, New York, NY 

 335 Bond Street, NYS Brownfield Cleanup Program, New York, NY 

 Gowanus Canal Northside, NYS BCP Former Fuel Oil Terminal,  
Brooklyn, NY 

 Multiple Buildings, Major Oil Storage Facility, Gowanus Canal Location,  
Brooklyn, NY 

 197-205 Smith Street at Gowanus Canal, MGP Due Diligence,  
Brooklyn, NY 

 450 Union Street at Gowanus Canal, NYS Brownfield Cleanup 
Program, Brooklyn, NY 

 86 Fleet Place, NYC VCP E-Designation, Brooklyn, NY  

 New York University College of Nursing at 433 1
st
 Avenue, NYS BCP,  

Bronx, NY 

 Retail Building at 225 3
rd

 Street, Brooklyn, NY 

 29-37 41
st
 Avenue, NYS Brownfield Cleanup Program,  

Long Island City, NY 

 43-01 22
nd

 Street, NYS Brownfield Cleanup Program,  
Long Island City, NY 

 Compliance Audit for NYU at Washington Square Park, New York, NY 

 Former Watermark Locations, NYS Brownfield Cleanup Program, 
Chlorinated Volatile Organic Compound Investigation and Remediation; 
AS/SVE, Brooklyn, NY 

 Former Gas Station (1525 Bedford Avenue), Brooklyn, NY 

 NYS Brownfield Cleanup Program at 514 West 24
th
 Street,  

New York, NY 

 Gowanus Canal Due Diligence at 76 4
th
 Street, Brooklyn, NY 

 Urban Health Plan, Medical Building, NYS Brownfield Cleanup Program 
CVOC Investigation and Remediation, Bronx, NY 

 420 East 54
th
 Street, NYS Spill Closure, New York, NY 

 Equity Residential at 160 Riverside Boulevard, NYS Spill Closure,  
New York, NY 

 357-359 West Street and 156 Leroy Street, NYC VCP, New York, NY 

 Emergency Spill Response at 322 West 57
th
 Street, Investigation and  

Closure, New York, NY 



 

 
 
 
 

 
 
 
13 years in the industry 
 
Mr. Nicholls is an environmental engineer and project manager with 
experience throughout New Jersey, New York City, and the five boroughs. 
His expertise includes management of remediation and site investigations, 
brownfield cleanups, remedial design, industrial hygiene, air monitoring and 
environmental health and safety projects including data collection, inspection 
and reporting. Mr. Nicholls has relevant work experience serving private, 
Department of Defense, state, commercial, industrial, and municipal clients. 
 

Selected Projects 

 

 140 6th Avenue, Sub-Membrane Depressurization System Design, Spill  
Remediation, Subslab Remediation and Monitoring Well Piping Design, 
Remediation Oversight, and Construction Administration, New York, NY  

 23-01 42nd Road, Phase I, Phase II Remedial Investigation, Remedial 
Action Work Plan, Sub-Membrane Depressurization System Design,  
Underground Storage Tank Closure and Remediation, Brownfield  
Cleanup Program, Remediation Oversight, Construction Administration, 
Long Island City, NY 

 23-10 Queens Plaza South, Phase I, Phase II Remedial Investigation,  
Remedial Action Work Plan, Sub-Membrane Depressurization System 
Design, Underground Storage Tank Closure and Remediation, 
Brownfield Cleanup Program, Remediation Oversight, Construction 
Administration, Long Island City, NY 

 170 Amsterdam Avenue, Remedial Action Work Plan, Voluntary 
Cleanup Program, Remediation Oversight, Construction Administration,  
New York, NY 

 Urban Health Plan, Medical Building, DNAPL Delineation, Remedial  
Action Work Plan, Hazardous Waste Management and Minimization,  
Brownfield Cleanup Program, Bronx, NY 

 Whitehead Realty, Acme Sites, DNAPL Delineation, Site 
Characterization, Remedial Investigation and Reporting, Brooklyn, NY 

 Second Avenue Subway, Air Monitoring and Ventilated Air Treatment  
Program, New York, NY 

 West 17th Street Development, DNAPL Assessment, DNAPL 
Recovery, Remedial Design, Closure through Brownfield Cleanup 
Program, Remediation Oversight, Bid Documents, ISS and 
Containment Wall Design, Construction Administration, New York, NY 

 New York University Spill Sites, 4 Washington Square Village, 7-13,  
Washington Square North, and 251 Mercer Street, Fuel Oil Spill  
Cleanup and Closure, New York, NY 

 Dormitory Authority of New York (DASNY), City College of New York, 
Fuel Protection and Leak Detection System Repair and Upgrades,  
New York, NY  

 Surfactant Remediation Project, In-Situ Chemical Oxidation Design and  
Implementation and Site Closure, Margate City, NJ 

Gerald F. Nicholls, PE, CHMM 
 
Senior Project Manager 

Environmental Engineering & Hazardous Materials 
Management 
 

Education 
 
M.S., Environmental Engineering 
New Jersey Institute of Technology 
 

B.S., Chemistry and  
Environmental Studies (Double Major) 
Ursinus College 
 

Professional Registration 
 
Professional Engineer (PE) in NY 
 
Certified Hazardous Materials 
Manager (CHMM) 
 

Affiliations 

 
City of Jersey City Environmental 
Commission, Former Commission, 
Vice Chair and Chair  
 
Alliance of Hazardous Materials 
Professionals (AHMP) 
 
Academy of Hazardous Materials 
Managers (ACHMM), NJ Chapter 

 
American Chemical Society 
 
Association of NJ Environmental 
Commissions (ANJEC)  
 



 

Gerald F. Nicholls, PE, CHMM 

 

 
Technical Excellence  •  Practical Experience  •  Client Responsiveness  

 NYU Langone Medical Center, New Science Building, Remediation 
Oversight and Construction Administration, Voluntary Cleanup 
Program, New York, NY 

 86 Warren Street, Waste Characterization and Construction 
Documents, New York, NY 

 459 Smith Street, Due Diligence and Cost Estimating, Brooklyn, NY 

 491 Wortman Ave, Air Sparge/Soil Vapor Extraction Design and  
Implementation, Brownfield Cleanup Program, Bid Documents, 
Construction Administration, Brooklyn, NY 

 Gowanus Canal Northside, Demolition and Decommissioning of MOSF,  
Remediation Investigation, Brownfield Cleanup Program, Brooklyn, NY 

 163 6
th
 Street, Phase I and Phase II Due Diligence, Spill Response, 

Remedial Action Work Plan, Brooklyn, NY 

 111 Leroy Street, New York, NY 

 45 Broad Street, Waste Characterization, Construction Documents,  
New York, NY 

 411 Broadway, Phase I, Remedial Investigation, Air/Noise Coordination 
for E-Designation, New York, NY 

 Modera on the Hudson, Remediation Oversight, Remedial Action Work 
Plan, Submembrane Depressurization System Design, Yonkers, NY 

 Honeywell Quanta, Remedial Design Peer Review, Edgewater, NJ 

 New York University Tandon School of Engineering (Spill 1009933),  
Remediation, Laser-Induced Fluorescence Investigation, Remedial 
System Optimization, Product Recovery, Spill Cleanup, Brooklyn, NY 

 237-261 North 9
th
 Street, Peer Review and Due Diligence, Brooklyn, 

NY 
 

Selected Publications, Reports, and Presentations 
 
”Biodegradation Pathways and End Products of Sodium Dioctyl 
Sulfosuccinate/Sodium Hexadecyl Diphenyl Oxide Disulfonate Surfactant 
Solution.” Florida Remediation Conference, Orlando, Florida, November 
2005. 
 



 

 

 
 
 
 

 
 
 
 
39 years in the industry 
 
Mr. Bohrer is an experienced geologist responsible for managing Langan’s 
environmental standards and Health and Safety compliance for projects 
throughout New York City. His services include dissemination of 
environmental protocols, troubleshooting at project sites, in-house/field 
training, and maintenance of quality standards across the environmental 
discipline. Mr. Bohrer has a diverse and extensive background in 
geophysics, hydrogeology, mining and petroleum, and geotechnical 
engineering. He has developed conceptual site models for public, industrial 
and commercial facilities nationwide. 

 
Selected Projects 

 

 NYU Poly – 122 Johnson Street, Brooklyn, NY 

 Con Edison of New York at Governor’s Island, NY, NY 

 535 4
th
 Avenue, Brooklyn, NY 

 27 Wooster Street, New York, NY 

 42 West Street, Brooklyn, NY 

 455 West 19th Street, New York, NY 

 Kings Plaza Mall, Brooklyn, NY 

 Hudson Yards “Terra Firma”, New York, NY 

 Hudson Yards, Platform Special Inspection, New York, NY 

 PSAC II, Bronx, NY 

 595-647 Smith Street, Brooklyn, NY 

 New York University, 7-13 Washington Square North Investigation, 
New York, NY 

 NYU 4 Washington Square Village, New York, NY 

 125
th
 Street and Lenox Avenue, New York, NY 

 Sullivan Street Development, New York, NY 

 Hudson Crossing II, New York, NY 

 New York Aquarium, Shark Tank & Animal Care Facility, Brooklyn, NY 

 209-219 Sullivan Street, New York, NY 

 261 Hudson Street, New York, NY 

 460 Washington Street, New York, NY 

 552 West 24
th
 Street, New York, NY 

 Brooklyn Bridge Park Pier 1, New York, NY 

 International Leadership Bronx Charter School, Bronx, NY 

 203 East 92
nd

 Street, New York, NY 

 HighLine 28-29, New York, NY 

 539 Smith Street Bulkhead, Brooklyn, NY 

 Willets Point, Corona, NY 

 

William Bohrer 
 
Project Geologist 

Geologist 

Education 
 
Post Graduate Studies in Geophysics 
Cornell University 
 

B.S., Geology 
Tufts University 
 
 

Professional Registration 
 

40 Hour OSHA HazWOPER 
 
OSHA Construction Safety & Health 
 
OSHA Supervisory Certification  
Credential (TWIC) 
 
Transportation Worker Identification  
 
NYS DEC- Protecting New York’s 
Natural Resources with Better 
Construction Site Management” 
 
 

Affiliations 
 

American Association of Petroleum 
Geologists 
 
National Groundwater Association 
 
Geological Society of America 
 
PA Council of Professional Geologists 
 

 



 

 
 
 
 

 
 
 
6 years in the industry 
 
Ms. Del Col is a chemical engineer whose expertise includes groundwater 
hydrology, water resource planning and management, environmental 
oversight and remediation and sustainable engineering.  She has been 
involved in various environmental projects in the New York Metro area and 
has performed environmental field work, site research, data management 
and report preparation. Ms. Del Col has also performed soil and 
groundwater sampling and is trained in EQuIS and Visual MODFlow 
groundwater and contouring programs. Her geotechnical services have 
included inspections and oversight for rock coring and bedrock wells.. 
 

Selected Projects 

 

 27-01 Jackson Avenue, (Phase I ESA, BCP Application, RIWP), Long 
Island City, NY 

 26-32 Jackson Avenue, (Phase I ESA, Phase II ESI, BCP Application), 
Long Island City, NY  

 266-270 West 96
th
 Street, (Phase I ESA, Phase II ESI, BCP 

Application), New York, NY 

 1525 Bedford Avenue, (Noise IR, Quarterly Monitoring Report), 
Brooklyn, NY 

 805-825 Atlantic Avenue, (Phase I ESAs, Subsurface Investigations, 
BCP Application, RI, RIR, RAWP), Brooklyn, NY 

 181 Mercer Street, (RIR, RAWP, Environmental Remediation, Spill 
Closure), New York, NY 

 Tottenham Hale, (Phase II ESI), London, UK 

 Queens Plaza North, (NYS BCP, Environmental Remediation), Long 
Island City, NY 

 335 Bond Street, (BCP Application, Subsurface Investigations, 
Groundwater Remediation Design), Brooklyn, NY 

 540 West 21
st
 Street, (NYC Voluntary Cleanup Program, RIR, RAWP), 

New York, NY 

 982-998 Fulton Street, (Phase I ESA), Brooklyn, NY 

 121 Christopher Street, (Phase I ESA), New York, NY 

 2415-2419 Jerome Avenue (Phase I ESA, Phase II ESI, Spill Closure), 
Bronx, NY 

 267 West 87
th
 Street, (Remedial Investigation & Report), New York, NY 

 211-215 East 38
th
 Street, (Phase I ESA, Phase II ESI), New York, NY 

 615 Tenth Avenue, (Reporting), New York, NY 

 River Place I & II, (Groundwater Monitoring), New York, NY 

 Riverside Parcel 5, (Construction Oversight, Endpoint Sampling, 
Closure Report), New York, NY 

 Riverside Parcel 2, (Construction Oversight), New York, NY 

 170 Amsterdam Avenue, (Construction Oversight), New York, NY  

 17-29 West End Avenue, (Construction Oversight), New York, NY  

 539 Smith Street Bulkhead, , (Construction Oversight), Brooklyn, NY  

Kimberly Del Col, PE, LEED GA 
 
Senior Staff Engineer 

Environmental Engineering  
 

Education 
 
M.S., Sustainable Engineering – 
Environmental Sustainability 
Villanova University 
 

B.S., Chemical Engineering 
Villanova University  
 

Professional Registration 
 
Professional Engineer (PE) in NY 
 
10-Hour OSHA 
 
40-Hour OSHA (HAZWOPER) 
 
LEED Green Associate (LEED GA) 
 

Affiliations 

 
Society of Women Engineers 
 
Women in Construction 
 
American Institute of Chemical 
Engineers 
 
 



 

Kimberly Del Col, PE, LEED GA 

 

 
Technical Excellence  •  Practical Experience  •  Client Responsiveness  

 Brooklyn Academy of Music North Tower, (Construction Oversight, 
FER), New York, NY  

 Brooklyn Solvent Site (Whitehead Realty), (Construction Oversight), 
Brooklyn, NY  

 Hudson Yards, Terra Firma, (Construction Oversight), New York, NY 

 616 First Avenue, (Construction Oversight), New York, NY 

 27 Wooster Street, (Closure Report), New York, NY 

 Columbia University Manhattanville Development,  Phase IA & Topdown 
Area, (Closure Report), New York, NY 
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TCL Volatiles - EPA 8260C (WATER)

Holding Time: 14 days

Container/Sample Preservation: 3 - Vial HCl preserved

Analyte CAS # RL MDL Units

LCS 

Criteria LCS RPD

MS 

Criteria MS RPD

Duplicate 

RPD

Surrogate 

Criteria     

Methylene chloride 75-09-2 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,1-Dichloroethane 75-34-3 2.5 0.7 ug/l 70-130 20 70-130 20 20

Chloroform 67-66-3 2.5 0.7 ug/l 70-130 20 70-130 20 20

Carbon tetrachloride 56-23-5 0.5 0.134 ug/l 63-132 20 63-132 20 20

1,2-Dichloropropane 78-87-5 1 0.137 ug/l 70-130 20 70-130 20 20

Dibromochloromethane 124-48-1 0.5 0.149 ug/l 63-130 20 63-130 20 20

1,1,2-Trichloroethane 79-00-5 1.5 0.5 ug/l 70-130 20 70-130 20 20

Tetrachloroethene 127-18-4 0.5 0.181 ug/l 70-130 20 70-130 20 20

Chlorobenzene 108-90-7 2.5 0.7 ug/l 75-130 20 75-130 20 20

Trichlorofluoromethane 75-69-4 2.5 0.7 ug/l 62-150 20 62-150 20 20

1,2-Dichloroethane 107-06-2 0.5 0.132 ug/l 70-130 20 70-130 20 20

1,1,1-Trichloroethane 71-55-6 2.5 0.7 ug/l 67-130 20 67-130 20 20

Bromodichloromethane 75-27-4 0.5 0.192 ug/l 67-130 20 67-130 20 20

trans-1,3-Dichloropropene 10061-02-6 0.5 0.164 ug/l 70-130 20 70-130 20 20

cis-1,3-Dichloropropene 10061-01-5 0.5 0.144 ug/l 70-130 20 70-130 20 20

1,3-Dichloropropene, Total 542-75-6 0.5 0.144 ug/l 20 20

1,3-Dichloropropene, Total 542-75-6 0.5 0.144 ug/l 20 20

1,1-Dichloropropene 563-58-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

Bromoform 75-25-2 2 0.65 ug/l 54-136 20 54-136 20 20

1,1,2,2-Tetrachloroethane 79-34-5 0.5 0.167 ug/l 67-130 20 67-130 20 20

Benzene 71-43-2 0.5 0.159 ug/l 70-130 20 70-130 20 20

Toluene 108-88-3 2.5 0.7 ug/l 70-130 20 70-130 20 20

Ethylbenzene 100-41-4 2.5 0.7 ug/l 70-130 20 70-130 20 20

Chloromethane 74-87-3 2.5 0.7 ug/l 64-130 20 64-130 20 20

Bromomethane 74-83-9 2.5 0.7 ug/l 39-139 20 39-139 20 20

Vinyl chloride 75-01-4 1 0.0714 ug/l 55-140 20 55-140 20 20

Chloroethane 75-00-3 2.5 0.7 ug/l 55-138 20 55-138 20 20

1,1-Dichloroethene 75-35-4 0.5 0.169 ug/l 61-145 20 61-145 20 20

trans-1,2-Dichloroethene 156-60-5 2.5 0.7 ug/l 70-130 20 70-130 20 20

Trichloroethene 79-01-6 0.5 0.175 ug/l 70-130 20 70-130 20 20

1,2-Dichlorobenzene 95-50-1 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,3-Dichlorobenzene 541-73-1 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,4-Dichlorobenzene 106-46-7 2.5 0.7 ug/l 70-130 20 70-130 20 20

Methyl tert butyl ether 1634-04-4 2.5 0.7 ug/l 63-130 20 63-130 20 20

p/m-Xylene 179601-23-1 2.5 0.7 ug/l 70-130 20 70-130 20 20

o-Xylene 95-47-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

Xylene (Total) 1330-20-7 2.5 0.7 ug/l 20 20

Xylene (Total) 1330-20-7 2.5 0.7 ug/l 20 20

cis-1,2-Dichloroethene 156-59-2 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,2-Dichloroethene (total) 540-59-0 2.5 0.7 ug/l 20 20

1,2-Dichloroethene (total) 540-59-0 2.5 0.7 ug/l 20 20

Dibromomethane 74-95-3 5 1 ug/l 70-130 20 70-130 20 20

Please Note that the RL information provided in this table is calculated using a 100% Solids factor.  (Soil/Solids only)

               Please Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL Volatiles - EPA 8260C (WATER)

Holding Time: 14 days

Container/Sample Preservation: 3 - Vial HCl preserved

Analyte CAS # RL MDL Units

LCS 

Criteria LCS RPD

MS 

Criteria MS RPD

Duplicate 

RPD

Surrogate 

Criteria     

1,2,3-Trichloropropane 96-18-4 2.5 0.7 ug/l 64-130 20 64-130 20 20

Acrylonitrile 107-13-1 5 1.5 ug/l 70-130 20 70-130 20 20

Styrene 100-42-5 2.5 0.7 ug/l 70-130 20 70-130 20 20

Dichlorodifluoromethane 75-71-8 5 1 ug/l 36-147 20 36-147 20 20

Acetone 67-64-1 5 1.46 ug/l 58-148 20 58-148 20 20

Carbon disulfide 75-15-0 5 1 ug/l 51-130 20 51-130 20 20

2-Butanone 78-93-3 5 1.94 ug/l 63-138 20 63-138 20 20

Vinyl acetate 108-05-4 5 1 ug/l 70-130 20 70-130 20 20

4-Methyl-2-pentanone 108-10-1 5 1 ug/l 59-130 20 59-130 20 20

2-Hexanone 591-78-6 5 1 ug/l 57-130 20 57-130 20 20

Bromochloromethane 74-97-5 2.5 0.7 ug/l 70-130 20 70-130 20 20

2,2-Dichloropropane 594-20-7 2.5 0.7 ug/l 63-133 20 63-133 20 20

1,2-Dibromoethane 106-93-4 2 0.65 ug/l 70-130 20 70-130 20 20

1,3-Dichloropropane 142-28-9 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,1,1,2-Tetrachloroethane 630-20-6 2.5 0.7 ug/l 64-130 20 64-130 20 20

Bromobenzene 108-86-1 2.5 0.7 ug/l 70-130 20 70-130 20 20

n-Butylbenzene 104-51-8 2.5 0.7 ug/l 53-136 20 53-136 20 20

sec-Butylbenzene 135-98-8 2.5 0.7 ug/l 70-130 20 70-130 20 20

tert-Butylbenzene 98-06-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

o-Chlorotoluene 95-49-8 2.5 0.7 ug/l 70-130 20 70-130 20 20

p-Chlorotoluene 106-43-4 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,2-Dibromo-3-chloropropane 96-12-8 2.5 0.7 ug/l 41-144 20 41-144 20 20

Hexachlorobutadiene 87-68-3 2.5 0.7 ug/l 63-130 20 63-130 20 20

Isopropylbenzene 98-82-8 2.5 0.7 ug/l 70-130 20 70-130 20 20

p-Isopropyltoluene 99-87-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

Naphthalene 91-20-3 2.5 0.7 ug/l 70-130 20 70-130 20 20

n-Propylbenzene 103-65-1 2.5 0.7 ug/l 69-130 20 69-130 20 20

1,2,3-Trichlorobenzene 87-61-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,2,4-Trichlorobenzene 120-82-1 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,3,5-Trimethylbenzene 108-67-8 2.5 0.7 ug/l 64-130 20 64-130 20 20

1,2,4-Trimethylbenzene 95-63-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,4-Dioxane 123-91-1 250 60.8 ug/l 56-162 20 56-162 20 20

1,4-Diethylbenzene 105-05-5 2 0.7 ug/l 70-130 20 70-130 20 20

4-Ethyltoluene 622-96-8 2 0.7 ug/l 70-130 20 70-130 20 20

1,2,4,5-Tetramethylbenzene 95-93-2 2 0.542 ug/l 70-130 20 70-130 20 20

Ethyl ether 60-29-7 2.5 0.7 ug/l 59-134 20 59-134 20 20

trans-1,4-Dichloro-2-butene 110-57-6 2.5 0.7 ug/l 70-130 20 70-130 20 20

1,2-Dichloroethane-d4 17060-07-0 70-130

Toluene-d8 2037-26-5 70-130

4-Bromofluorobenzene 460-00-4 70-130

Dibromofluoromethane 1868-53-7 70-130

Please Note that the RL information provided in this table is calculated using a 100% Solids factor.  (Soil/Solids only)

               Please Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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ANALYTICAL METHODS/QUALITY ASSURANCE 
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Matrix Type Field Parameters Laboratory Parameters Analytical Methods Sample Preservation
Sample Container Volume and 

Type
Sample Hold Time

Field Duplicate 

Samples

Equipment Blank 

Samples

Trip Blank 

Samples

Ambient Air 

Samples
MS/MSD Samples

Part 375 and TCL VOCs EPA 8260C
Cool to 4°C; HCl to pH <2; no 

headspace

Three 40-mL VOC vials with 

Teflon® -lined cap

Analyze within 14 days of 

collection

1 per Shipment of 

VOC samples

Part 375 and TCL SVOCs EPA 8270D and 8270D with SIM Cool to 4°C Two 1-Liter Amber Glass
7 days to extract; 40 days after 

extraction to analysis

1,4-Dioxane as SVOC EPA 8270D With SIM Cool to 4°C Two 1-Liter Amber Glass
7 days to extract; 40 days after 

extraction to analysis

Part 375 and TCL Pesticides EPA 8081B Cool to 4°C

PCBs EPA 8082A Cool to 4°C

PFAS EPA 537M Cool to 4°C; Trizma
Three 25--mL HDPE or 

polypropylene container

14 days to extract; 28 days after 

extraction to analysis

Part 375 and TAL Metals EPA 6010C, 6020A, 7470A Cool to 4°C; HNO3 to pH <2 250 mL plastic
6 months, except Mercury 28 

days

Hexavalent Chromium EPA 7196A Cool to 4°C 250 mL plastic 24 Hours

Cyanide EPA 9012B/SM4500 C/E NaOH plus 0.6g ascorbic acid 250 mL plastic
14 days to extract; 28 days after 

extraction to analysis

Part 375 and TCL VOCs EPA 8260C Cool to 4°C

Two 40-mL VOC Vials with 5mL 

H2O, one with MeOH or 3 Encore 

Samplers (separate container for 

% solids)

Analyze within 14 days of 

collection

1 per Shipment of 

VOC samples

Part 375 and TCL SVOCs EPA 8270D and 8270D with SIM Cool to 4°C 4 oz. jar*
14 days to extract; 40 days after 

extraction to analysis

Part 375 and TCL Pesticides EPA 8081B Cool to 4°C

PCBs EPA 8082A Cool to 4°C

Part 375 and TAL Metals EPA 6010C, 7471B Cool to 4°C 2 oz. jar*
6 months, except Mercury 28 

days

Percent Solids SM 2540G NA NA NA

Soil Gas
Total VOCs via 

PID
TO-15 Listed VOCs EPA TO-15 Ambient Temperature 6-Liter Summa Canister

Analyze within 30 days of 

collection

1 per 20 samples 

(minimum 1)

1 per 20 samples 

(minimum 1)
NA 1 per 10 samples NA

Indoor Air
Total VOCs via 

PID
TO-15 Listed VOCs EPA TO-15 Ambient Temperature 6-Liter Summa Canister

Analyze within 30 days of 

collection

1 per 20 samples 

(minimum 1)

1 per 20 samples 

(minimum 1)
NA 1 per 10 samples NA

Notes:

ATTACHMENT C

ANALYTICAL METHODS/QUALITY ASSURANCE SUMMARY TABLE

Two 1-Liter Amber Glass
7 days to extract; 40 days after 

extraction to analysis
Groundwater

Temperature, 

Turbidity, pH, 

ORP, 

Conductivity

1 per 20 samples 

(minimum 1)

1 per 20 samples 

(minimum 1)
NA

NA

NA

1 per 20 samples 

(minimum 1)

PFAS - Perfluoro Alkylated Substances

1 per 20 samples

1 per 20 samples 

(minimum 1)
1 per 20 samples

4 oz. jar*
14 days to extract; 40 days after 

extraction to analysis

NA

ORP - Oxidation-Reduction Potential

VOCs - Volatile Organic Compounds

SVOCs - Semivolatile Organic Compounds

PCBs - Polychlorinated Biphenyls

Total VOCs via 

PID
Soil

SIM - Selected Ion Monitoring

HCl - Hydrochloric Acid
HNO3 - Nitric Acid

NaOH - Sodium Hydroxide

*Can be combined in one or more 8 oz. jars

MeOH - Methanol
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Issue: NYSDEC has committed to analyzing representative groundwater samples at 
remediation sites for emerging contaminants (1,4-dioxane and PFAS) as described in the below 
guidance. 

Implementation			
NYSDEC project managers will be contacting site owners to schedule sampling for these 
chemicals. Only groundwater sampling is required. The number of samples required will be 
similar to the number of samples where “full TAL/TCL sampling” would typically be required in a 
remedial investigation. If sampling is not feasible (e.g., the site no longer has any monitoring 
wells in place), sampling may be waived on a site-specific basis after first considering potential 
sources of these chemicals and whether there are water supplies nearby. 

Upon a new site being brought into any program (i.e., SSF, BCP), PFAS and 1,4-dioxane will be 
incorporated into the investigation of groundwater as part of the standard “full TAL/TCL” 
sampling. Until an SCO is established for PFAS, soil samples do not need to be analyzed for 
PFAS unless groundwater contamination is detected. Separate guidance will be developed to 
address sites where emerging contaminants are found in the groundwater. The analysis 
currently performed for SVOCs in soil is adequate for evaluation of 1,4-dioxane, which already 
has an established SCO. 

Analysis	and	Reporting		
Labs should provide a full category B deliverable, and a DUSR should be prepared by a data 
validator, and the electronic data submission should meet the requirements provided at: 
https://www.dec.ny.gov/chemical/62440.html ,  

The work plan should explicitly describe analysis and reporting requirements.  

PFAS sample analysis: Currently, ELAP does not offer certification for PFAS compounds in 
matrices other than finished drinking water.  However, laboratories analyzing environmental 
samples (ex.  soil, sediments, and groundwater) are required, by DER, to hold ELAP 
certification for PFOA and PFOS in drinking water by EPA Method 537 or ISO 25101. 

Modified EPA Method 537 is the preferred method to use for groundwater samples due to the 
ability to achieve 2 ng/L (ppt) detection limits.  If contract labs or work plans submitted by 
responsible parties indicate that they are not able to achieve similar reporting limits, the project 
manager should discuss this with a DER chemist.  Note:  Reporting limits for PFOA and PFOS 
should not exceed 2 ng/L. 

PFAS sample reporting: DER has developed a PFAS target analyte list (below) with the intent of 
achieving reporting consistency between labs for commonly reportable analytes. It is expected 
that reported results for PFAS will include, at a minimum, all the compounds listed. This list may 
be updated in the future as new information is learned and as labs develop new capabilities. If 
lab and/or matrix specific issues are encountered for any particular compounds, the NYSDEC 
project manager will make case-by-case decisions as to whether particular analytes may be 
temporarily or permanently discontinued from analysis for each site. Any technical lab issues 
should be brought to the attention of a NYSDEC chemist.  

Some sampling using this full PFAS target analyte list is needed to understand the nature of 
contamination. It may also be critical to differentiate PFAS compounds associated with a site from other 
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sources of these chemicals. Like routine refinements to parameter lists based on investigative findings, 
the full PFAS target analyte list may not be needed for all sampling intended to define the extent of 
contamination. Project managers may approve a shorter analyte list (e.g., just the UCMR3 list) for some 
reporting on a case by case basis. 

1,4-Dioxane Analysis and Reporting: The method detection limit (MDL) for 1,4-dioxane should 
be no higher than 0.28 µg/l (ppb). ELAP offers certification for both EPA Methods 8260 and 
8270. In order to get the appropriate detection limits, the lab would need to run either of these 
methods in “selective ion monitoring” (SIM) mode. DER is advising the use of method 8270, 
since this method provides a more robust extraction procedure, uses a larger sample volume, 
and is less vulnerable to interference from chlorinated solvents (we acknowledge that 8260 has 
been shown to have a higher recovery in some studies). 

 

Full PFAS Target Analyte List 

Group Chemical Name Abbreviation CAS Number 

Perfluoroalkyl 
sulfonates 

Perfluorobutanesulfonic acid PFBS 375-73-5 

Perfluorohexanesulfonic acid PFHxS   355-46-4 

Perfluoroheptanesulfonic acid PFHpS 375-92-8 

Perfluorooctanessulfonic acid PFOS 1763-23-1 

Perfluorodecanesulfonic acid PFDS 335-77-3 

Perfluoroalkyl 
carboxylates 

Perfluorobutanoic acid PFBA 375-22-4 

Perfluoropentanoic acid PFPeA 2706-90-3 

Perfluorohexanoic acid PFHxA 307-24-4 

Perfluoroheptanoic acid PFHpA 375-85-9 

Perfluorooctanoic acid PFOA 335-67-1 

Perfluorononanoic acid PFNA 375-95-1 

Perfluorodecanoic acid  PFDA 335-76-2 

Perfluoroundecanoic acid  PFUA/PFUdA 2058-94-8 

Perfluorododecanoic acid   PFDoA 307-55-1  

Perfluorotridecanoic acid  PFTriA/PFTrDA 72629-94-8 

Perfluorotetradecanoic acid  PFTA/PFTeDA 376-06-7 

Fluorinated Telomer 
Sulfonates 

6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2 

8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4 
Perfluorooctane-

sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6 
Perfluorooctane-

sulfonamidoacetic 
acids 

N-methyl perfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9 

N-ethyl perfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6 

Bold entries depict the 6 original UCMR3 chemicals 



 
PFC Groundwater Samples from Monitoring Wells Sample Protocol Revision 1.1 March 3, 2016 

Collection of Groundwater Samples for Perfluorooctanoic Acid 
(PFOA) and Perfluorinated Compounds (PFCs) from Monitoring 

Wells Sample Protocol 

Samples collected using this protocol are intended to be analyzed for 
perfluorooctanoic acid (PFOA) and other perfluorinated compounds by Modified 
(Low Level) Test Method 537. 

The sampling procedure used must be consistent with the NYSDEC March 1991 
SAMPLING GUIDELINES AND PROTOCOLS 
http://www.dec.ny.gov/regulations/2636.html with the following materials limitations. 

At this time acceptable materials for sampling include: stainless steel, high density 
polyethylene (HDPE) and polypropylene.  Additional materials may be acceptable if 
proven not to contain PFCs.  NOTE: Grunfos pumps and bladder pumps are known 
to contain PFC materials (e.g. Teflon™ washers for Grunfos pumps and LDPE 
bladders for bladder pumps).  All sampling equipment components and sample 
containers should not come in contact with aluminum foil, low density polyethylene 
(LDPE), glass or polytetrafluoroethylene (PTFE, Teflon™) materials including sample 
bottle cap liners with a PTFE layer.  Standard two step decontamination using detergent 
and clean water rinse should be considered for equipment that does come in contact 
with PFC materials.    Clothing that contains PTFE material (including GORE-TEX®) or 
that have been waterproofed with PFC materials must be avoided. Many food and drink 
packaging materials and “plumbers thread seal tape” contain PFCs. 

All clothing worn by sampling personnel must have been laundered multiple times. The 
sampler must wear nitrile gloves while filling and sealing the sample bottles. 

Pre-cleaned sample bottles with closures, coolers, ice, sample labels and a chain of 
custody form will be provided by the laboratory. 

1. Fill two pre-cleaned 500 mL HDPE or polypropylene bottle with the sample. 
2. Cap the bottles with an acceptable cap and liner closure system. 
3. Label the sample bottles. 
4. Fill out the chain of custody. 
5. Place in a cooler maintained at 4 ± 2º Celsius. 

Collect one equipment blank for every sample batch, not to exceed 20 samples. 

Collect one field duplicate for every sample batch, not to exceed 20 samples. 

Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, not 
to exceed 20 samples. 

Request appropriate data deliverable (Category A or B) and an electronic data 
deliverable. 
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