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625 Broadway 
Albany NY, 12233 
 
Re:      Remedial Investigation Work Plan Report  
      29 Clay Street  
      Brooklyn, New York 
      NYSDEC BCP No. C224408 
 
Dear Ms. Gonzalez: 
 
GZA  GeoEnvironmental  of  New  York  (GZA)  is  pleased  to  provide  the  Revised  Remedial 
Investigation Work  Plan  (RIWP)  for  the  above‐referenced property  (Site).    The RIWP was 
revised to address the comments received from the NYSDEC and NYSDOH on July 29, 2024. 
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Mark Hutson, P.G.                Stephen M. Kline, P.E. 
Senior Project Manager              Consultant Reviewer 
 
 
       
Victoria Whelan, P.G. 
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Enclosure: Remedial Investigation Work Plan



July 2024 
NYSDEC BCP Site No. C224408 

Remedial Investigation Work Plan  
TOC | i 

 

  An Equal Opportunity Employer M/F/V/H 

 

TABLE OF CONTENTS 
 CERTIFICATION 

1.0  INTRODUCTION ............................................................................................................................................... 1 

2.0  PHYSICAL SITE CHARACTERISTICS ..................................................................................................................... 1 

2.1  SITE DESCRIPTION ......................................................................................................................................... 1 

2.2  SITE HISTORY ................................................................................................................................................. 2 

2.3  AREAS OF CONCERN ..................................................................................................................................... 5 

2.4  SURROUNDING LAND USE ............................................................................................................................ 6 

2.5  HYDROGEOLOGIC SETTING ........................................................................................................................... 6 

2.6  PROPOSED REDEVELOPMENT/PROJECT DESCRIPTION ................................................................................ 6 

3.0  REMEDIAL INVESTIGATION .............................................................................................................................. 6 

3.1  OBJECTVIES ................................................................................................................................................... 6 

3.2  UTILITY CLEARANCE ...................................................................................................................................... 7 

3.3  GROUNDWATER MONITORING WELLS ......................................................................................................... 7 

3.4  SOIL SAMPLING ........................................................................................................................................... 10 

3.5  SOIL VAPOR POINT INSTALLATION AND SAMPLIING .................................................................................. 11 

3.6  DISPOSAL ..................................................................................................................................................... 13 

3.7  EQUIPMENT DECONTAMINATION .............................................................................................................. 13 

3.8  SAMPLING QA/QC PROTOCOL .................................................................................................................... 13 

3.9  AIR MONITORING ........................................................................................................................................ 14 

3.10  HEALTY & SAFETY ........................................................................................................................................ 14 

3.11  QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT .......................................................................... 15 

3.12  FISH AND WILDLIFE RESOURCE IMPACT ANALYSIS ..................................................................................... 15 

3.13  GREEN AND SUTAINABLE REMEDIATION (GSR) PRACTICES ....................................................................... 15 

4.0  REPORTING .................................................................................................................................................... 16 



July 2024 
NYSDEC BCP Site No. C224408 

Remedial Investigation Work Plan  
TOC | ii 

 

 
 

 

4.1  REMEDIAL INVESTIGATION REPORTING ..................................................................................................... 16 

4.2  DAILY REPORTS ........................................................................................................................................... 16 

4.3  MONTHLY REPORTS .................................................................................................................................... 17 

5.0  COMMUNITY RELATIONS ............................................................................................................................... 17 

6.0  SCHEDULE ...................................................................................................................................................... 18 

 
TABLES   

TABLE 1  SUMMARY OF PROPOSED SAMPLING 

 

FIGURES   

FIGURE 1  TOPOGRAPHIC MAP 

FIGURE 2 

FIGURE 3 

FIGURE 4 

FIGURE 5 

FIGURE 6 

SITE LOCATION MAP 

MAP OF SOIL SAMPLING RESULTS  

MAP OF GROUNDWATER SAMPLE RESULTS 

MAP OF SOIL VAPOR DETECTIONS 

PROPOSED SAMPLING LOCATIONS 

 



July 2024 
NYSDEC BCP Site No. C224408 

Remedial Investigation Work Plan  
TOC | iii 

 

 
 

 

APPENDICES   

APPENDIX A  QUALITY ASSURANCE PROJECT PLAN (QAPP) 

APPENDIX B   HEALTH AND SAFETY PLAN (HASP) 

APPENDIX C 

APPENDIX D 

APPENDIX E      

 

        COMMUNITY AIR MONITORING PLAN (CAMP) 

        HISTORICAL DATA TABLES (MARCH 2023 AND MAY 2023) 

        GREEN AND SUSTAINABILITY REMEDIATION DOCUMENTATION 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 



July 2024 
NYSDEC BCP Site No. C224408 

Remedial Investigation Work Plan  
TOC | iv 

 

 
 

 

CERTIFICATION 

I, Victoria D. Whelan, certify that I am currently a Qualified Environmental Professional as defined  in 6 New 
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1.0 INTRODUCTION 
 

The following Remedial Investigation Work Plan (RIWP) was prepared by GZA Geoenvironmetnal Of New York (GZA) 
on  behalf  of  Clay  Properties,  LLC,  the  Brownfield  Cleanup  Program  (BCP)  volunteer,  relative  to  the  necessary 
remediation of the real property located at 29 Clay Street, Brooklyn, New York, BCP Site No. C224408(herein referred 
to as the ‘Site’ or ‘Property’).  This RIWP is based upon the guidelines set forth in Section 3 of the New York State 
Department of Environmental Conservations (NYSDEC) Draft Brownfield Cleanup Program Guide dated May 2004 
and NYSDEC’s DER‐10 Technical Guidance for Site  Investigations and Remediations.   The proposed scope of work 
discussed  in this RIWP will be conducted  in accordance with the Quality Assurance Project Plan (Appendix A), the 
Health & Safety Plan (Appendix B) and the Community Air Monitoring Plan (Appendix C).   
 
The Site  is currently enrolled  in  the NYSDEC BCP as BCP Site No. C224408.   Prior  investigations  indicate  that  the 
subsurface, including the soil, groundwater and soil vapor have been impacted by past usage of the Site.  Based on 
the previous investigations for the purposes of developing this RIWP and the HASP, the contaminants of concern are 
Volatile Organic Compounds (VOCs).  One previous study was completed: 
 
1.  Remedial Investigation Report (RIR), Clay Properties, Preferred Environmental March 2023. 
 
The results of the March 2023 RIR will be included in the RIR for this scope of work.  The information collected from 
the previous investigations document that there is contamination of VOCs, at the Site.  Due to the limited nature of 
the previous investigations GZA has prepared this RIWP to fully identify the nature and extent of the impacted media 
beneath  the  Site.    The  purpose  of  this  RIWP  is  to  outline  the  scope  and  protocol  to  be  followed  during  the 
investigation of soil, groundwater, and soil vapor to: 
 
  1.  Define the nature and extent of all contamination; 
  2.  Identify contaminant source areas; and 
  3.  Produce data of sufficient quantity and quality to support the development of a NYSDEC acceptable Remedial 

  Action Work Plan.   
 

2.0 PHYSICAL SITE CHARACTERISTICS 

2.1  SITE DESCRIPTION 

The site is located at 29 Clay Street, Brooklyn, NY 11222.  The site is one New York City Tax Lot (County: Brooklyn; 
Block 2482; Lots 53.  The total area of the site is 9,415 square feet (sq ft).  The Site has frontage along Clay Street.  The 
site is partially developed.   

The site  is a  large vacant parcel with the old  foundation slab  in place.     The site  is gated  to avoid any trespassers 
entering the premises.  The Site is currently unoccupied.  The use of the site will not interfere with the investigation 
or when the remediation commences.   

The site  is currently vacant, and the current zoning designation  is M1‐2‐R6.   The Site  is  level and has no natural or 
artificial surface water bodies or impoundments.  The depth to groundwater is between 6‐8 feet below surface grade.    
A Topographic Map and a Property Location Map are included as Figures 1 and 2, respectively. 
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2.2 SITE HISTORY 

The site was utilized for various industrial and manufacturing operations including iron works, tin can storage facility, 
cotton batting company, paper storage warehouse, and “non‐specific manufacturing use.”   

Sanborn History: 

1887‐1905:  The  Subject  Property  is  developed with multiple  structures  identified  as  the  Logan  Iron Works, 

including a blacksmith shop, a flange shop and a boiler shop.  Commercial Street and additional portions of the 

iron works are to the north, followed by a sugar refinery.  

 

1916: The Subject Property is developed consistent with the 1905 map depictions; however, the buildings are now 

identified as a tin can storage facility.  

 

1942‐1951: The Subject Property has been redeveloped with a commercial/industrial building along Clay Street.  

These include a 2‐story structure (west) occupied by a cotton batting manufacturer. The structure layout appears 

to be consistent with the recently demolished building. 

 

1965:  The building is identified as occupied by non‐specific manufacturing use 

 

Previous Investigations: 

The following investigations were previously performed at the Site: 

1. Remedial Investigation by Preferred Environmental Services, March 2023 
 

  Remedial Investigation (RI) by Preferred Environmental Services (Preferred), March 2023 

Preferred  conducted  an  RIR  under  the  oversight  of  the New  York  City Office  of  Environmental  Remediation 
(NYCOER).  The RI was completed for three NYC Tax Lots (9, 10 and 53) identified at 19‐27 Clay Street, 53 Clay 
Street and 60‐62 Commercial Street. The  investigation  included the  installation of ten (10) soil borings, five (5) 
permanent groundwater monitoring wells, nine (9) soil vapor probes.   Of the samples collected for the RI, this 
section summarizes the samples collected specifically associated with the BCP Site.   At 29 Clay Street,  a  total of 
Fourteen (14) soil samples, three (3) groundwater samples, and five (5) soil vapor samples were collected and sent 
for a laboratory analysis.  
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Soil samples were analyzed for the following: 

 Target Compound List (TCL) volatile organic compounds (VOCs) by United States Environmental Protection 
Agency (EPA) Method 8260 

 TCL semi‐volatile organic compounds (SVOC) by EPA Method 8270 

 Target Analyte List (TAL) metals by EPA Method 6000/7000 series 

 Pesticides/polychlorinated biphenyls (PCB) by EPA Method 8081/8082 

 1,4‐Dioxane and Poly‐Fluoro‐Aalkyl Substances (PFAS) 

 
Groundwater samples were analyzed for the following: 

 TCL VOCs by United States EPA Method 8260 

 TCL SVOCs by EPA Method 8270 

 TAL metals EPA Method 6000/7000 series (filtered and unfiltered) 

 Pesticides/polychlorinated biphenyls (PCB) by EPA Method 8081/8082 

 
Soil vapor samples were analyzed for the following: 

 TCL VOCs analysis via EPA Method TO‐15 
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Summary of Historical Environmental Findings: 

1.  Depth to groundwater is shallow and between 6‐8 feet below ground surface grade. 

2.  On‐site groundwater flow is generally northwest.    

3.  Bedrock was not encountered during the investigation. 

4.  Soils encountered throughout the site consisted generally of brown fine grained sandy fill mixed with wood, 
gravel  and/or  brick  fragments  (consistent  with  historic  fill material)  from  grade  surface  to  a  depth  of 
approximately 4 feet (ft) below ground surface (bgs), Soil below 4 feet did have silty clay to the terminal drilling 
depth (10‐15 ft bgs).  

5.  The known contaminants of concern include the following in the soil:   

VOCs 

Trichloroethylene  (TCE) was  reported  above  both  the  Protection  of Groundwater  Soil  Cleanup Objective 
(PGSCO) and Unrestricted Use Soil Cleanup Objective (UUSCO) in SB‐6 (0‐2 ft) and SB‐4 (0‐2 ft).  

SVOCs 

Seven  (7)  semi‐volatile  organic  compounds  (SVOCs),  Benzo(a)anthracene  (maximum  15  mg/kg), 
Benzo(a)pyrene  (maximum  13.1  mg/kg),  Benzo(b)fluoranthene  (maximum  12  mg/kg),  Dibenzo 
(a,h)anthracene (maximum 4 mg/kg) Benzo(k)fluoranthene (maximum 10.9 mg/kg) Chrysene (maximum 13.9 
mg/kg), Ideno(1, 2, 3‐cd)pyrene(maximum 1.66 mg/kg) were detected above RRSCOs.  SB‐5 (0‐2 ft) and SB‐7 
(0‐2 ft) reported all seven (7) of these compounds at concentrations above  their applicable RRSCO.   

Total Metals 

Five metals, Barium (maximum 513 mg/kg in SB‐5 (0‐2’), Cadmium maximum 6.14 mg/kg in SB‐5 (0‐2’), Copper 
(maximum 331 mg/kg in SB‐5 (0‐2’), Lead (maximum 6,870 mg/kg in SB‐7 (0‐2’) and Manganese (maximum 
3,260 mg/kg in SB‐7 (0‐2’) were detected at or above their applicable Restricted Residential Use Soil Cleanup 
Objective  (RRSCO)  and/or  the  Protection  of  Groundwater  SCO.  The  elevated  detections  of  inorganic 
constituents were not detected at the deeper sample locations within the same boring. 

6.  Groundwater  samples were collected, and  results  showed exceedances above groundwater  standards  for 
eight  (8)  compounds;    1,1,2‐Trichloroethane  1.38  ug/L  (AGWQS  1  ug/L),  1,1‐Dichloroethylene  11.2  ug/L 
(AGWQS 5 ug/L), chloroform 12 ug/L (AGWQS 7 ug/L), cis‐1,2‐Dichloroethylene 1,340 ug/L, (AGWQS 5 ug/L),  
Tetrachloroethylene  6.28  ug/L,  (AGWQS  5  ug/L),    trans‐1,2‐Dichloroethylene  42.6  ug/L  (AGWQS  5  ug/L), 
Trichloroethylene 6,370 ug/L (AGWQS 5 ug/L),  and Vinyl Chloride 60.4 ug/L(AGWQS 2 ug/L).  

 
7.  Nine (9) soil vapor samples were collected and analyzed across the site. All of the soil vapor samples had  

    elevated detections of chlorinated solvents as are summarized below by contaminant:  
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Carbon Tetrachloride ‐ the NYSDOH has established that 6 ug/m3 as an immediate action level.  SV‐3 located on 
the Clay Street side of the property reported the maximum concentration of Carbon tetrachloride of 9.2 ug/m3.   

 cis‐1,2‐dichloroethene ‐ the NYSDOH has established that 6 ug/m3 as an immediate action level.  SV‐3 on the Clay 
has the maximum site detection of 120 ug/m3.   SV‐1, SV‐2, SV‐3 and SV‐4 all had results over the  immediate 
action level.  

Methylene chloride – the NYSDOH has established that 600 ug/m3 as an  immediate action  level.   Methylene  
chloride was detected in any of the Soil Vapor Samples at concentrations above laboratory detection limits and 
therefore below applicable the immediate action level.  

Tetrachloroethylene (PCE) ‐ the NYSDOH has established that 300 ug/m3 as an immediate action level.  PCE was 
detected in soil vapor samples collected across the Subject Property ranging in concentration from 3.7 ug/m3 to 
4,500 ug/m3 in the SV‐2 sample collected form the Clay Street side of the Subject Property.   

Trichloroethene (TCE) ‐ the NYSDOH has established that 20 ug/m3 is an immediate action level.  TCE was detected 
across the property at ranges from 11  ug/m3 to 740,000 ug/m3 in the SV‐2 sample. 

2.3 AREAS OF CONCERN 

Based  on  the  site  history  and  the  findings  of  the  previous  studies,  the Areas  of  Concern  (AOCs)  to  be  further 
investigated during the RI are as described below:  

AOC‐1 Historical Site Use 

Information  obtained  from  multiple  historic  sources  revealed  that  the  site  was  utilized  as  for  various 
industrial/manufacturing operations from at least 1887.  In addition, the site was identified on   several 
regulatory  agency  databases  related  to  hazardous waste  generation with multiple  RCRA  and  other  agency 
violations. Given the  length of time this facility operated, the  lack of  information regarding  its operations and 
chemical/waste handling practices, there is a potential for historic operations to have impacted the subsurface.  

Historic information also revealed that a number of the adjacent/surrounding properties were also historically 
utilized  for  various  industrial/manufacturing  uses,  machine  shops,  iron  works/foundries,  service  stations, 
garages/repair  shops,  and  railroad/bus maintenance  facilities.    Further  the  southern  and  eastern  adjacent 
properties are listed on multiple regulatory agency databases, including the NY SHWS and NY Brownfields, with 
documented impacts to the subsurface.  As such, there is a potential for historic operations at these properties 
to have impacted the subsurface (soil vapor and/or groundwater quality).   

AOC‐2 – RI Findings 
 

Information obtained from multiple historic sources revealed that the Subject Property was utilized as for various 
industrial/manufacturing  operations  from  at  least  1887.    In  addition,  the  Subject  Property was  identified on 
several regulatory agency databases.  
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2.4 SURROUNDING LAND USE 

The site is located within a densely developed mixed‐use area. The following surrounding land uses were observed 
during the Phase I ESA site inspection: 

North:  Commercial Street and a 4‐story residential building (74 Commercial Street), followed by a NYC Transit 
facility  (65 Commercial Street), an undeveloped  lot  (33‐35 Commercial Street) and a high‐rise building under 
construction (1‐3 Bell Slip). 

South:  Clay  Street,  followed  by  three  1‐story  industrial  buildings  (26‐32  Clay  Street),  four  1‐  and  2‐familiy 
residences (38‐46 Clay Street) and a mixed‐use (residential (48 Clay Street). 

East:  A 7‐story mixed‐use  (retail  residential) building  (1133 Manhattan Avenue,  followed by  two mixed‐use 
buildings and Manhattan Avenue. 

West:  A warehouse at 19‐27 Clay Street and a building supply warehouse (15 Clay Street), followed by three 
undeveloped parcels used as a storage yard, with the intersection of Clay and Commercial Streets beyond.   

2.5 HYDROGEOLOGIC SETTING 

The Site is relatively flat and has no natural or artificial surface water bodies or impoundments.  According to the most 
recent subsurface  investigation conducted by Preferred,  the depth  to groundwater  is approximately 6‐feet below 
surface grade. It is anticipated that shallow groundwater flows to the northwest.   

2.6 PROPOSED REDEVELOPMENT/PROJECT DESCRIPTION  

This project is to investigate and remediate the site through the NYSDEC BCP. The project development will include a 
residential development that will cover the entire footprint of the property.   

3.0 REMEDIAL INVESTIGATION 

3.1 OBJECTVIES 

The objectives of the investigation phase of this project are to: 
1.  Determine the nature and extent of soil, groundwater and soil vapor at the Site; and, 
2.  Obtain the necessary information needed to design and implement a Remedial Action Work Plan (RAWP) for 

the Site. 
 
Based on the soil vapor results from the previous remedial  investigation, vapor  intrusion evaluation  is needed to 
understand  the extent of  the vapor  intrusion at  the  site. The values of chlorinated VOC’s were above  the  limits 
prescribed in Matrix 1 of the NYSDOH Soil Vapor intrusion Guidance, which suggests a vapor encroachment condition 
exists at  the  site. A  soil vapor  survey,  including  the collection of  soil vapor  samples  throughout  the  interior and 
exterior of the property, identifying soil vapor quality impacted by chlorinated VOCs will be part of the scope of work 
along with soil and groundwater quality. 

 
The names, contact information and roles of personnel who will participate in the investigation are included in the 
QAPP – Appendix A. 
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3.2 UTILITY CLEARANCE 
 

GZA will retain a contractor to conduct a geophysical survey across the entire Site to scan the shallow subsurface for 
the presence of anomalies (e.g., underground storage tanks and associated piping, utilities, and foundation slabs). 
The  geophysical  survey will  include  one  or more  of  the  following  techniques  to  assist  in  detecting  subsurface 
anomalies: Ground Penetrating Radar (GPR), electromagnetic surveys and/or subsurface utility surveys. Anomalies 
detected by the geophysical survey will be marked with spray paint and/or flags.   GZA personnel will be onsite to 
observe and document the survey.  A written geophysical survey report and figure will be appended to the Remedial 
Investigation Report  

Additionally, a mark‐out of underground utility lines will be performed prior to the start of fieldwork by calling the 
New York City One‐Call Center.  A utility mark‐out verification reference number for the Site will be obtained and a 
record of the utilities will be kept (e.g., Con Ed, Cablevision, etc.). 

3.3 GROUNDWATER MONITORING WELLS 

3.3.1   Groundwater Monitoring Well Installation 

A total of  four  (4) permanent groundwater monitoring well clusters will be  installed through the Site. Each of the 
clusters will consist of two (2) monitoring wells.  One 2‐inch diameter monitoring well will be installed into the shallow 
groundwater and will be constructed with a 10‐foot long 0.010‐inch slotted well screen followed by a 10‐foot riser. 
The second monitoring well will be screened from 30‐40 feet bgs with a 0.010‐inch slotted well screen followed by a 
30‐foot riser. The monitoring wells will be furnished with a flush‐mount cap and a locking j‐plug.   

The following characteristics of each newly installed well will be recorded in the field logbook: 

•  Date/time of construction 

•  Drilling method used 

•  Approximate well location 

•  Borehole diameter and well casing diameter 

•  Well depth 

•  Drilling and lithologic logs 

•  Casing materials 

•  Screen materials and design 

•  Casing and screen joint type 

•  Screen slot size/length 

•  Filter pack material/size 
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•  Filter pack placement method 

•  Sealant materials 

A minimum of 24 hours after installation, the monitoring wells will be developed by surging/bailing, using a centrifugal 
pump and dedicated polyethylene tubing, or by Waterra positive displacement pumps and dedicated polyethylene 
tubing, or other methods at  the discretion of  the Field Manager/Site Supervisor. The development water will be 
contained in a tank on site or in drums to be provided by Aarco Environmental Services Corp. (AARCO), the drilling 
subcontractor. Wells will be developed until turbidity is less than 50 Nephelometric Turbidity Units (NTUs) for three 
(3)  successive  reading  and  until water  quality  indicators  stabilized within  10%  for  pH,  temperature,  and  specific 
conductivity  for  three  successive  readings,  or  until  at  least  three well  volumes  are  purged.   All monitoring well 
development will be overseen by a field geologist and the duration, method of development, and approximate volume 
of water removed will be recorded in the field book. 

3.3.2  Well Survey 

The monitoring wells will be surveyed.   The elevations of the top of the well casings will be surveyed by a licensed 
surveyor to the nearest 0.01 of a foot.  The depth to water will be measured and a water table elevation contour map 
will be prepared.  The water table contour map will also include the horizontal and gradient direction of groundwater 
flow.  

3.3.3  Groundwater Monitoring Well Sampling 

Groundwater  samples  will  be  collected  from  the  eight  (8)  newly  installed  groundwater monitoring  wells.    All 
monitoring wells will be sampling  in accordance with EPA’s Low‐Flow (minimal drawdown) Groundwater Sampling 
procedures.   

Two  (2) weeks after well development, the ten  (10) groundwater monitoring wells will be sampled. The  following 
materials, as required, shall be available during groundwater sampling: 

•  Sample pump (peristaltic)  

•  Sample tubing 

•  Power source (i.e., generator, battery) 

•  Appropriate health and safety equipment as specified in the HASP 

•  Dedicated or disposable bailers 

•  New disposable polypropylene rope 

•  Buckets to measure purge water 

•  Water‐level interface probe 

•  Conductivity/temperature meter 
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•  pH meter 

•  Turbidity meter 

•  Appropriate water sample containers 

•  Appropriate blanks (trip blank supplied by the laboratory) 

•  Appropriate transport containers (coolers) with ice and appropriate labeling, packing, and shipping materials 

•  Groundwater sampling logs 

•  COC forms 

•  Indelible ink pens 

•  Site map with well locations  

Prior to sampling, groundwater elevations will be measured at each monitoring well and the presence of light non‐
aqueous phase liquid (LNAPL) or DNAPL (if any) within the well will be evaluated. Depth to water and depth to bottom 
measurements of each well will be collected using a sonic interface probe and recorded on the sampling log sheet.  

After groundwater elevations are measured and NAPLs are determined not to be present, groundwater will be purged 
from  the  wells.  If  NAPLs  are  determined  present,  then  a  groundwater  sample  will  not  be  collected,  rather  a 
representative NAPL sample may be collected (if required) using a peristaltic pump or other method determined by 
the Field Manager/Site Supervisor. 

Tubing  (for peristaltic pumps) will be  lowered slowly  into  the well  to a depth corresponding  to  the center of  the 
saturated screen section of the well.   Purging rates will not exceed 500 milliliters per minute. During well purging, 
monitor the field indicator parameters (turbidity, temperature, specific conductance, pH, dissolved oxygen [DO], and 
oxidation‐reduction potential [ORP]) every three to five minutes (or as appropriate). The well is considered stabilized 
and ready for sample collection when the indicator parameters have stabilized (readings with 10% of prior reading for 
pH, conductivity, turbidity and DO and 10 +/‐ mV for ORP) for three consecutive readings.  Readings will be recorded 
utilizing a Horiba multimeter with flow through cell or equivalent.  

Groundwater samples will be collected directly from the decontaminated tubing into laboratory‐issued bottle ware.  
The vials will be filled completely and checked to ensure that no air bubbles are present.  Samples will be packaged in 
laboratory‐issued sample contained by GZA personnel and stored on ice pending same day or overnight shipment to 
a New York  State ELAP and Contract  Laboratory Protocol  (CLP)‐Accredited  laboratory  subcontracted by GZA.   All 
samples will be uniquely identified, and all information associated with the samples will be recorded utilizing standard 
Chain‐of‐Custody  (COC)  sampling  protocols.  Sample  containers will  then  be  placed  on  ice  until  delivered  to  the 
laboratory.   

Groundwater samples  from each well will be analyzed  for NYSDEC Full TCL/TAL   List Volatile Organic Compounds 
(VOCs)  by  EPA Method  8260,  Semi‐Volatile  Organic  Compounds  (SVOCs)  by  EPA Method  8270,  Organochlorine 
Pesticides by USEPA Method 8081, Polychlorinated Byphenols (PCBs) by USEPA Method 8082, Chlorinated Herbicides 
by USEPA Method 8151  and  Target Analyte  list  (TAL) Metals  via  EPA 6010/7471  Series,  Per‐  and Polyfluoroalkyl 
Substances (PFAS) and 1,4‐Dioxane. Sample analyses for Per‐ and Polyfluoroalkyl Substances (PFAS) and 1,4‐dioxane 
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will be conducted in accordance with the NYSDEC April 2023 Guidance for Sampling, Analysis, and Assessment of Per‐ 
and Polyfluoroalkyl Substances (PFAS). All analysis will be reported using NYSDEC ASP Category B deliverables.  

During this round of sampling, the following samples will be collected for QA/QC purposes  in accordance with the 
attached Quality Assurance Project Plan (QAPP) (Appendix A):  

•  1 trip blank 

•  1 field blank 

•  1 duplicate sample 

•  1 matrix spike and 1 matrix spike duplicate 

The groundwater laboratory data will be reviewed by a qualified Data Validator and a Data Usability Summary Report 
(DUSR)  will  be  prepared.  The  laboratory  analytical  results  of  the  samples  will  be  compared  to  NYSDEC  TOGS 
groundwater standards and guidance values.  Monitoring well installation logs will be generated and will be included 
as an Appendix in the Remedial Investigation Report. The logs will contain any local condition(s) that occurred during 
the sampling that may influence interpretation of the results (i.e., weather). Additionally, logs will include parameters 
recorded  during  low  flow  sampling,  depth  to water,  depth  to  bottom, monitoring well  screen  information,  and 
construction details.  All purge water will be drummed and sampled for proper off‐site disposal. 

3.4 SOIL SAMPLING 

Ten (10) soil borings will be advanced to a maximum depth of approximately 40‐ft bgs at pre‐specified locations to 
further  characterize  the  soil  to  the groundwater  interface. Utilizing  the Geoprobe drilling  system, continuous  soil 
samples will be collected and screened from each boring at two‐foot depth intervals.  

As requested by the Department, to further delineate the extent of shallow TCE impacts identified around GW‐1, two 
soil borings will be installed 1) 10 feet east and 2) 10 feet north of the former GW‐1.  

A GZA representative will oversee all soil boring activities; log (characterize) the shallow fill lithology and screen the 
subsurface earth materials (fill) samples with a PID. Organoleptic conditions will be noted for all samples.   

A shallow soil sample will be collected from each boring at approximately 0‐2‐ feet bgs and a second sample will be 
collected from the soil exhibiting the highest degree of impact based upon both a visual inspection and PID readings 
and/or the deepest sample above the groundwater interface for laboratory analysis. Soil borings will be advanced to 
a maximum depth of approximately 40‐ft bgs.  

Soil Samples will be submitted for laboratory analysis for NYSDEC Full TCL/TAL  List Volatile Organic Compounds (VOCs) 
by EPA Method 8260, Semi‐Volatile Organic Compounds (SVOCs) by EPA Method 8270, Organochlorine Pesticides by 
USEPA Method 8081, Polychlorinated Byphenols  (PCBs) by USEPA Method 8082, Chlorinated Herbicides by USEPA 
Method 8151 and Target Analyte  list  (TAL) Metals via EPA 6010/7471 Series, Per‐ and Polyfluoroalkyl Substances 
(PFAS)  and  1,4‐Dioxane.  Sample  analyses  for  Per‐  and  Polyfluoroalkyl  Substances  (PFAS)  and  1,4‐dioxane will  be 
conducted in accordance with the NYSDEC April 2023 Guidance for Sampling, Analysis, and Assessment of Per‐ and 
Polyfluoroalkyl Substances  (PFAS). All analysis will be reported using NYSDEC ASP Category B deliverables from an 
ELAP‐certified laboratory.  
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All on‐site sampling equipment will be decontaminated between each use in the following manner: laboratory grade 
detergent and freshwater wash using scrub brush, followed by two freshwater rinses and a final air dry. Gloves worn 
for sample handling will be discarded between sample collections. Each sample will be placed in sterilized laboratory 
supplied containers. The sampled earth material will be settled and capped to ensure that little or no headspace is 
present within the sample. Sample containers will then be placed on ice until delivered to the laboratory. All samples 
will be uniquely identified, and all information associated with the samples will be recorded utilizing standard chain‐
of‐custody sampling protocols.  

Following the completion of each boring, the boreholes will be backfilled with drill cuttings and then sealed with 
cement grout if no evidence of free product, NAPL, or grossly contaminated soil were identified during the 
advancement of the boring. If free product, NAPL, or grossly contaminated soi is identified, soil cuttings will be 
disposed of off‐site in accordance with DER‐10, see Section 3.6 for additional details. Boring logs will be generated 
for each borehole. 

During this round of sampling, the following samples will be collected for QA/QC purposes  in accordance with the 
attached Quality Assurance Project Plan (QAPP) (Appendix A):  

•  1 trip blank – per day 

•  1 field blank/20 samples 

•  1 duplicate sample/20 samples 

•  1 matrix spike and 1 matrix spike duplicate/20 samples   

The soil laboratory data will be reviewed by a qualified Data Validator and a Data Usability Summary Report (DUSR) 
will be prepared. The laboratory analytical results of the samples will be compared to NYSDEC Part 375 standards and 
guidance values. Soil boring installation logs will be generated and will be included as an Appendix in the Remedial 
Investigation Report. The logs will contain any local condition(s) that occurred during the sampling that may influence 
interpretation of the results (i.e., weather). 

3.5 SOIL VAPOR POINT INSTALLATION AND SAMPLIING 

Five (5) soil vapor samples will be installed via a Geoprobe™ direct push technology throughout the Site in accordance 
with the NYSDOH “Guidance for Evaluating Soil Vapor Intrusion in the State of New York” dated October 2006. 

As  requested by  the Department,  to  further delineate  the extent of shallow TCE  impacts  identified around GW‐1 
mg/kg), two soil vapor samples will be installed 1) 10 feet east and 2) 10 feet north of the former GW‐1.  

A stainless‐steel screen connected to ¼‐inch poly‐tubing tubing will be advanced to two‐feet above the groundwater 
interface, approximately 4 feet below surface grade and capped with a sample fitting to allow for the collection of soil 
gas. The annual space around the stainless‐steel screen will be packed with coarse sand to one foot above the screen, 
creating a sampling zone of one  foot six  inches. A  three  (3)  foot bentonite seal will  then be emplaced above  the 
sampling zone. The remainder of the borehole will be backfilled with clean fill. 
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One (1) soil gas sample will be collected from each soil vapor point at least 24‐hours after installation in accordance 
with  NYSDOH’s  “Guidance  for  Evaluating  Soil  Vapor  Intrusion  in  the  State  of  New  York”  dated  October  2006. 
Concurrently one outdoor air sample will be collected.  

Prior  to sampling, one‐to‐three volumes of soil gas will be purged  from  the soil vapor point using a calibrated air 
sampling  pump.  A  bucket will  be  placed  over  the  sample  assembly  and  helium  gas will  be  used  to  enrich  the 
atmosphere  around  the  sample  location  in  combination with  real‐time  air monitoring  (for helium)  to  verify  that 
ambient air was not infiltrating the sampling assembly during purging and sampling. 

Once confirmed that ambient air is not being drawn into the assembly, the soil vapor will be screened for the presence 
of VOCs using a photoionization detector (PID). After field screening is completed, the tubing will be connected to the 
SUMMA canister and a soil vapor sample will be collected. The SUMMA canister regulators for the soil vapor, indoor 
air and outdoor air samples will be set to restrict the sample collection to not exceed 0.2 liters per minute over an 
eight‐hour time period. The canister will be submitted to a NYSDOH‐certified laboratory for analysis of VOCs via EPA 
method TO‐15 under chain‐of‐custody documentation. 

During this round of sampling, the following samples will be collected for QA/QC purposes  in accordance with the 
attached Quality Assurance Project Plan (QAPP) (Appendix A):  

•  1 duplicate sample 

Sampling activities a sample log sheet will be complete for each sample summarizing the following: 

•  sample identification;  

•  date and time of sample collection; 

•  sampling depth/height; 

•  identity of samplers;  

•  sampling methods and devices; 

•  purge volumes; 

•  volume of soil vapor extracted; 

•  if canisters used, the vacuum before and after samples collected;  

•  apparent moisture content (dry, moist, saturated, etc.) of the sampling zone, and 

•  chain of custody protocols and records used to track samples from sampling point to analysis. 

Soil vapor point installation logs will be generated and will be included as an Appendix in the Remedial Investigation 
Report. The logs will contain any local condition(s) that occurred during the sampling that may influence interpretation 
of the results (i.e., weather).  
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The soil vapor  laboratory data will be reviewed by a qualified data validator and a Data Usability Summary Report 
(DUSR) will be prepared in accordance with the QAPP. 
 

3.6 DISPOSAL 

Waste generated from remedial investigation activities including soil boring installation, soil vapor point installation, 
monitoring well installation, and subsequent sampling will be handled in accordance with DER‐10 Section 3.3(e). Drill 
cuttings may be disposed at the site within the borehole that generated them within 24 inches of the surface unless: 

 Free product, NAPL or grossly contaminated soil, are present in the cuttings; 

 The borehole has penetrated an aquitard, aquiclude or other confining layer; or extends significantly into 
bedrock; 

 Backfilling the borehole with cuttings will create a significant path for vertical movement of contaminants. 
Soil additives (bentonite) may be added to the cuttings to reduce permeability; 

 The soil cannot fit into the borehole.  

Those soil cuttings needing to be managed on‐site will be containerized in properly labeled DOT approved 55‐gallon 
drums  for  future off‐site disposal at a permitted  facility. All boreholes which  require drill cuttings disposal would 
ultimately be backfilled with drill cuttings and cement grout. Disposable sampling equipment including spoons, gloves, 
bags, paper  towels, etc.  that  came  in  contact with environmental media will be double bagged and disposed as 
municipal trash dumpster as non‐hazardous trash. 

3.7 EQUIPMENT DECONTAMINATION 

An equipment decontamination area will be set up in a location close to, but segregated from, the work area. This 
decontamination area will be  set up on  top of a minimum 6‐mil polyethylene  liner  (or equivalent quality plastic 
sheeting)  and  will  include  the  following  equipment:  decontaminating  cleaners  and  solutions,  deionized  water, 
sprayers, washing tubs, brushes and clean disposable latex and neoprene gloves. Gloves worn for sample handling will 
be discarded between sample collections.   

All down‐hole drilling equipment will be decontaminated upon arrival at the Site and between each use, e.g., augers, 
samplers, rods and plugs, etc. All re‐usable sampling equipment, including bowls, trowels, and split‐spoon samplers, 
etc. will be decontaminated with a three‐step washing process that consists of a tap water rinse, an Alconox® and tap 
water wash, followed by a distilled water rinse. After each rinsing process the equipment will be allowed to air dry. 
The submersible pump used for groundwater sample collection will be decontaminated between sample collection by 
passing the detergent and water mixture through the pump, followed by two freshwater rinses. 

3.8 SAMPLING QA/QC PROTOCOL 

Field  notes  including  observations  of  soil  conditions,  pertinent  observations,  diagrams  (if  appropriate)  will  be 
maintained, and appropriate photographs will be taken.  A record of each sample, including any pertinent observations 
about the sample will be kept in a field notebook and/or appropriate logs and copies will be included in the Remedial 
Investigation Report. 
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3.9 AIR MONITORING 

Air monitoring will be conducted  for  site workers and  the  community  (Community Air Monitoring Program).   Air 
monitoring results will be recorded  in the field book during the  investigation activities.   Fugitive particulate  (dust) 
generation that could affect site workers of the community is not expected for the following reasons: 

•  Most of the work area and the boring locations are paved with asphalt, gravel, or concrete; therefore, vehicle 
movement will not generate dust. 

•  Intrusive work is limited to boring. Sub‐slab vapor point and well installation, which does not generate large 
volumes of soil cuttings or dust. 

3.9.1   Worker Air Monitoring 

Air monitoring of  the breathing  zone will be performed periodically during drilling and  sampling activities  to 
document health and safety protection for the work team. VOCs will be monitored with a PID in accordance with 
the HASP  (Appendix B).  If air monitoring during  intrusive operations  identifies the presence of VOCs, the  field 
engineer will follow the guidelines outlined in the HASP regarding action levels, permissible exposure, engineering 
controls, and personal protective equipment. If the VOC action level is exceeded, work will cease and the work 
location will be evacuated. Monitoring will continue until the levels drops to permissible limits, at which point, 
work will resume with continued monitoring.  If high  levels persist,  field activities will be halted, and the work 
relocated to another area.  If dust emissions are observed, work will stop and dust suppression measures (i.e., 
water spray) will be implemented. 

3.9.2  Community Air Monitoring Plan 

In  addition  to  air monitoring  in  the worker  breathing  zone,  community  air monitoring will  be  performed  in 
compliance with the NYSDOH Generic Community Air Monitoring Plan (CAMP) during all intrusive work for the 
duration of the investigation. The CAMP is included in Appendix C. The CAMP will consist of continuous monitoring 
for VOCs and dust emissions during ground intrusive activities (i.e., soil boring and monitoring well installation). 
Concentrations of VOCs and dust emissions will be measured at both the upwind (one) and downwind (one) CAMP 
stations before the start of the RI to establish background concentrations. During the RI, VOCs and dust emissions 
will be measured at the start of each workday, and at one‐minute intervals throughout the day at the downwind 
perimeter of  the work  zone, which will be established at points on  the  site where  the general public or  site 
employees may be present. VOC Monitoring will be conducted with a PID equipped with a 10.6 eV  lamp. VOC 
community air monitoring requirements will be conducted until it is determined that the site is not a source of 
organic vapors. Dust emissions will be monitored using real‐time monitoring equipment capable of measuring 
particulate matter less than 10 micrometers in size (PM10) and capable of averaging a period of 15 minutes (or 
less) for comparison to the airborne particulate action level (e.g., DustTrak). If dust emissions are observed, work 
will stop and dust suppression measures will be used. The results will be presented in the daily reports (see DER‐
10 for details). 

3.10 HEALTY & SAFETY 

A site‐specific Health and Safety Plan (HASP) has been prepared for the field portion of the Remedial Investigation.  
The HASP will cover all activities in the investigation area as well as, emergency procedures and available emergency 
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services in proximity to the Site.  All proposed work discussed in the RIWP will be conducted in accordance with the 
HASP.  The HASP is included as Appendix B. 

3.11 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

A Qualitative Human Health Exposure Assessment will be conducted in accordance with Appendix 3B of the NYSDEC 
DER‐10, Technical Guidance for Site Investigation and Remediation. The assessment will be submitted in the RIR. 

3.12 FISH AND WILDLIFE RESOURCE IMPACT ANALYSIS  

A Fish and Wildlife Resource Impact Study is not required for this site according to DER‐10 Section 3.10. 

3.13 GREEN AND SUSTAINABLE REMEDIATION (GSR) PRACTICES 

According  to NYSDEC DER‐31 Green Remediation  guidance document,  green Remediation  approaches  should be 
considered during site remediation. GZA and its subcontractors will incorporate sustainability practices to reduce the 
environmental  footprint of the  investigation and cleanup.      In accordance with ASTM E2893‐16e1 the project GSR 
goals include the following: 

 To minimize total energy use and maximize use of renewable energy, 

 To minimize air pollutants and greenhouse gas emissions, 

 To minimize water, use and impact to water resources, 

 To reduce, reuse and recycle materials and waste; and  

 To protect land and ecosystems 

GZA will incorporate best management practices to lower our environmental footprint during the investigation and 
remediation phase of the project.  GZA will incorporate the following practicable measures during the planned scope 
of work:  

1. Limit the use of generators, excavation equipment, and vehicles to reduce emissions. 
2. Minimize truck travel for disposal of waste generated during the IRM implementation by selecting 

local disposal facilities. 
3. Minimize waste disposal by reusing soil/fill that does not exhibit visual, olfactory, or PID evidence 

of contamination to backfill excavated areas. 
4. Manage onsite resources and materials efficiently. 
5. Use local subcontractors during IRM implementation to minimize vehicle emissions during 

commute. 
6. Request IRM implementation subcontractors to use clean diesel equipment to reduce emissions. 
7. Request project staff and subcontractors to use public transportation during IRM implementation 

to the extent practicable. 
8. Reducing waste, increasing recycling and increasing reuse of materials that otherwise be 

considered waste. 
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As required a Climate screen checklist and an environmental footprint analysis has been completed for the project and 
are attached in Appendix E.    

 

4.0 REPORTING 

4.1 REMEDIAL INVESTIGATION REPORTING 

Following completion of the RI and receipt of analytical data, an RIR will be prepared. The report will include: 

  •  A summary of the site history and previous investigations 

  •  A description of site conditions 

  •  Sampling methodology and field observations 

  •  An evaluation of the results and findings 

  •  Conclusions and recommendations for any further assessment (if warranted), and remedial action objectives 

The report will summarize the nature and extent of contamination at each area of concern and identify unacceptable 
exposure pathways (as determined through a Qualitative Human Health Exposure Assessment). 

The report will include soil boring and well construction logs, sampling logs, tabulated analytical results, figures, and 
laboratory data packages. The  tabulated analytical  results will be organized  in  table  format and  include  sample 
location, media sampled, sample depth, field/laboratory identification numbers, analytical results and the applicable 
Standards, Criteria, and Guidance  (SCGs) pertaining to the site and contaminants of concern  for comparison. The 
report will include scaled figures showing the locations of soil borings, monitoring wells, and sub‐slab vapor points, 
sample  concentrations  above  SCGs  for  each media,  groundwater  elevation  contours  and  flow  direction,  and,  if 
appropriate, groundwater contaminant concentration contours. 

4.2 DAILY REPORTS 

Daily  reports will be  submitted  to NYSDEC and NYSDOH Project Managers by  the end of each day  following  the 
reporting period and will include: 

•  An update of progress made during the reporting day 

•  Locations of work and quantities of material imported and exported from the site 

•  References to alpha‐numeric map for site activities 

•  A summary of any and all complaints with relevant details (names, phone numbers) 

•  A summary of CAMP findings, including exceedances 

•  An explanation of notable site conditions.  
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Daily  reports are not  intended  to be  the mode of  communication  for notification  to  the NYSDEC of emergencies 
(accident,  spill),  requests  for  changes  to  the RIWP or other  sensitive or  time  critical  information. However,  such 
conditions must also be included in the daily reports. Emergency conditions and changes to the RIWP will be addressed 
directly to NYSDEC Project Manager via personal communication.  

Daily Reports will include a description of daily activities keyed to an alpha‐numeric map for the site that identifies 
work areas. These reports will include a summary of CAMP results, odor and dust problems and corrective actions, 
and all complaints received from the public. The NYSDEC‐assigned project number will appear on all reports. 

4.3 MONTHLY REPORTS 

Monthly reports will be submitted to NYSDEC and NYSDOH Project Managers by the 10th of each month and will 
include: 

•  Activities relative to the site during the previous reporting period and those anticipated for the next reporting 
period, including a quantitative presentation of work performed (i.e., tons of material exported and imported, 
etc.)  

•  Description of approved activity modifications, including changes of work scope and/or  

•  Schedule Sampling results received following internal data review and validation, as applicable  
•  An  update  of  the  remedial  schedule  including  the  percentage  of  project  completion,  unresolved  delays 

encountered or anticipated that may affect the future schedule, and efforts made to mitigate such delays 
 
5.0 COMMUNITY RELATIONS 

 
A detailed mailing list of contact list of near residents, businesses, public officials and citizens groups in included in 
the BCP Application.  We will update this list as needed to include any other interested parties. 
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6.0 SCHEDULE 

The following Schedule is provided for the BCP Project: 
Event  _____________________________Schedule 

Remedial Investigation Work Plan and HASP (with BCP Application)    June‐July 2024 
Site Investigation Field Work        August 2024 
Remedial Investigation Report        September – October 2024 
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Table 1

Sample Summary

29-37 Clay Street, Brooklyn NY 

NYSDEC BCP Site No. C224408

Sample Matrix Sample ID Sample Location Depth  Sample Analyses

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

TCL VOCs) by United State EPA Method 8260

TCL SVOC by EPA Method 8270

 TAL metals by EPA Method 6000/7000 series

 Pesticides/PCBs by EPA Method 8081/8082

1,4-Dioxane and PFAS

 TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

GW 29-GW-6S 10-20 ft bgsNW corner of Site

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 

29-SB-12-S

29-SB-12-D
10 feet south of SB-6

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 
Soil

29-SB-8-S

29-SB-8-D
10 feet north of GW-1

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 
Soil

Soil

29-SB-9-S

29-SB-9-D
10 feet east or GW-1

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 

29-SB-10-S

29-SB-10-D
20 feet east of SB-4

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 

Soil

Soil
29-SB-11-S

29-SB-11-D
10 feet west of SB-6

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 
Soil

29-SB-13-S

29-SB-13-D
10 feet east of SB-6
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Table 1

Sample Summary

29-37 Clay Street, Brooklyn NY 

NYSDEC BCP Site No. C224408

Sample Matrix Sample ID Sample Location Depth  Sample Analyses

TCL VOCs) by United State EPA Method 8260

29-SB-8-S

29-SB-8-D
10 feet north of GW-1

0-2  feet bgs and

highest impact or 1-foot interval above groundwater 
Soil

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

TCL VOCs by United States EPA Method 8260

TCL SVOCs by EPA Method 8270

TAL metals EPA Method 6010/7471 series

Pesticides/PCBs/Chlorinated Herbicides by EPA

Method 8081/8082 and 8151

1,4-Dioxane and PFAS 

Air 29-SV-8 SW corner of Site 4-6 ft bgs  TCL VOCs EPA Method  TO-15

Air 29-SV-9 SW corner of Site 4-6 ft bgs TCL VOCs EPA Method  TO-15

Air 29-SV-10 10 feet east of SV-3 4-6 ft bgs TCL VOCs EPA Method  TO-15

Air 29-SV-11 5 feet NW of SV-5 4-6 ft bgs TCL VOCs EPA Method  TO-15

Air 29-SV-12 10 feet N of SB-5 4-6 ft bgs TCL VOCs EPA Method  TO-15

8-18 ft bgs

29-GW-9D 30-40 ft bgsSE corner of Site

GW

GW

GW

GW

GW

GW

GW

29-GW-9S

8-18 ft bgs

29-GW-8D 30-40 ft bgs

NW corner of Site29-GW-6D 30-40 ft bgs

29-GW-7S 8-18 ft bgs

29-GW-7D 30-40 ft bgs

29-GW-8S

5 feet NE of SB-6

SW corner of Site

SW corner of Site

SE corner of Site

5 feet NE of SB-6
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP) presents the organization, 
objectives, planned activities, and specific quality assurance/quality control (QA/QC) procedures 
associated with the Remedial Investigation Work Plan (RIWP) at 29 Clay Street, Brooklyn, New York ( (Site).  
Figure 1 presents a Site location map.  

This QAPP/FSP describes specific protocols for field sampling, sample handling and storage, chain-of-
custody, laboratory analysis, and data handling and management.  Preparation of the Plan was based on 
EPA Quality Assurance Project Plan guidance documents, including:  

EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5, March 2001); and  

Guidance for Quality Assurance Project Plans (EPA QA/G-5, December 2002).  

The data generated from the analysis of samples will be used to determine the extent of contamination, 
identify impacted targets, and to compare the results of the remedial actions to site-specific cleanup 
goals.  Potential parameters to be analyzed, including their respective quantitation limits (QLs), and data 
quality levels (DQLs), are provided in Tables 1A through 1C.   

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

A qualified person will coordinate and manage the Site sampling and analysis program, data reduction, 
QA/QC, data validation, analysis, and reporting.  A Stephen M. Kline, P.E. is a qualified environmental 
professional (QEP), as defined by the New York State Department of Environmental Conservation 
(NYSDEC) and will direct the sampling activities and coordinate laboratory and drilling activities.  The 
intent of this QAPP/FSP is to be performed the RI in accordance with the technical guidance applicable 
to Technical Guidance for Site Investigation and Remediation (DER-10), and Sampling, Analysis and 
Assessment of Per- and Polyfluoroalykly Substances (PFAS) under NYSDEC’s Part 375 Remedial Programs 
dated April 2023. 

A qualified person will ensure that the QA/QC plan is implemented and will oversee data validation.  
GZA’s Senior Technical Specialist, Dr. Chunhua Liu will provide oversight and technical support for the 
sampling and analytical procedures followed acting as the project QA Officer.  This individual has the 
broad authority to approve or disapprove project plans, specific analyses, and final reports.  The QEP is 
independent from the data generation activities.  In general, the QA officer will be responsible for 
reviewing and advising on all QA/QC aspects of this program.  

Laboratories used will be New York State Department of Health Environmental (NYSDOH) Laboratory 
Approval Program (ELAP) certified laboratories.  The laboratories will communicate directly with the 
sampler regarding the analytical results and reporting and will be responsible for providing all labels, 
sample containers, field blank water, trip blanks, shipping coolers, and laboratory documentation.  
Qualifications of the QA officer are provided in Attachment A. 
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3.0 QA OBJECTIVES FOR DATA MANAGEMENT 

The analytical data will be provided by the laboratory using the NYSDEC Category B deliverable format.  
Analytical data collected for disposal characteristics that may be requested by off-site soil or wastewater 
disposal facilities will be provided in the format that the facility requests.   

All analytical measurements will be made so that the results are representative of the media sampled 
and the conditions measured.  Data will be reported in consistent dry weight units for solid samples [i.e., 
micrograms per kilogram (µg/kg) and/or milligram per kilogram (mg/kg), micrograms per liter (µg/L) or 
milligrams per liter (mg/L) for aqueous samples and in micrograms per cubic meter (µg/m3) for soil vapor 
and air samples.  Table 2 presents the proposed samples, sampling and analytical parameters, analytical 
methods, sample preservation requirements and containers.  

Quantitation Limits (QLs) are laboratory-specific and reflect those values achievable by the laboratory 
performing the analyses.  Data Quality Levels (DQLs) are those reporting limits required to meet the 
objectives of the program (i.e., program action levels, cleanup standards, etc.). Data Quality Objectives 
(DQOs) define the quality of data and documentation required to support decisions made in the various 
phases of the data collection activities.  The DQOs are dependent on the end uses of the data to be 
collected and are also expressed in terms of objectives for precision, accuracy, representativeness, 
completeness, and comparability.  

The analytical methods to be used at this Site provide the highest level of data quality and can be used 
for purposes of risk assessment, evaluation of remedial alternatives and verification that cleanup 
standards have been met.  However, in order to ensure that the analytical methodologies are capable of 
achieving the DQOs, measurement performance criteria have been set for the analytical measurements 
in terms of accuracy, precision, and completeness. 

The overall QA objective is to develop and implement procedures for field sampling, chain-of-custody, 
laboratory analysis, and reporting which will provide results that are scientifically valid, and the levels of 
which are sufficient to meet DQOs.  Specific procedures for sampling, chain of custody, laboratory 
instrument calibration, laboratory analysis, reporting of data, internal quality control, and corrective 
action are described in other sections of this QAPP/FSP.   

Tables 3, 4, and 5 present the precision and accuracy requirements for each parameter to be analyzed.  
For quantitation limits for parameters associated with soil, sediment, and solid waste samples, the 
laboratory will be required to attempt to meet or surpass the parameter-specific limits listed in 6 NYCRR 
Part 375. 

For quantitation limits for parameters associated with groundwater samples, the laboratory will be 
required to attempt to meet or surpass the parameter-specific limits for groundwater from the Division 
of Water Technical and Operational Guidance Series (TOGS 1.1.1) Ambient Water Quality Standards and 
Guidance Values.  In certain instances, if the TOGS criteria are not achievable due to analytical 
limitations, the laboratory will report the lowest possible quantitation limit. 

For quantitation limits for parameters associated with soil gas samples, the laboratory will be required 
to meet the parameter-specific limits from EPA’s Draft Guidance for Evaluating the Vapor Intrusion to 
Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), Table 3c-SG: 
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Question 5 Soil Gas Screening Levels for Scenario-Specific Vapor Attenuation Factors (α=210-3), 
November 2002.  In certain instances, if these criteria are not achievable due to analytical limitations, 
the laboratory will report the lowest possible quantitation limits (see Tables 1A through 1C for affected 
analytes). 

The QA objectives are defined as follows: 

Accuracy is the closeness of agreement between an observed value and an accepted reference 
value.  The difference between the observed value and the reference value includes components of 
both systematic error (bias) and random error.  

Accuracy in the field is assessed through the adherence to all field instrument calibration 
procedures, sample handling, preservation, and holding time requirements, and through the 
collection of equipment blanks prior to the collection of samples for each type of equipment being 
used (e.g., split spoons, groundwater sampling pumps).  

The laboratory will assess the overall accuracy of their instruments and analytical methods 
(independent of sample or matrix effects) through the measurement of “standards,” materials of 
accepted reference value.  Accuracy will vary from analysis to analysis because of individual sample 
and matrix effects.  In an individual analysis, accuracy will be measured in terms of blank results, 
the percent recovery (%R) of surrogate compounds in organic analyses, or %R of spiked compounds 
in matrix spikes (MSs), matrix spike duplicates (MSDs) and/or laboratory control samples (LCSs).  
This gives an indication of expected recovery for analytes tending to behave chemically like the 
spiked or surrogate compounds.  Tables 3, 4, and 5 summarize the laboratory accuracy 
requirements. 

Precision is the agreement among a set of replicate measurements without consideration of the 
“true” or accurate value: i.e., variability between measurements of the same material for the same 
analyte.  Precision is measured in a variety of ways including statistically, such as calculating variance 
or standard deviation. 

Precision in the field is assessed through the collection and measurement of field duplicates (one 
extra sample in addition to the original field sample).  Field duplicates will be collected at a 
frequency of one per twenty investigative samples per matrix per analytical parameter, with the 
exception of the Toxicity Characteristic Leaching Procedure (TCLP) parameters and parameters 
associated with wastewater samples.  Precision will be measured through the calculation of relative 
percent differences (RPDs).  The resulting information will be used to assess sampling and analytical 
variability.  Field duplicate RPDs must be < 50 for soil samples and < 30 for aqueous samples.  These 
criteria apply only if the sample and/or duplicate results are >5x the quantitation limit; if both results 
are < 5x the quantitation limit, the criterion will be doubled.  Due to the uncertainty of available 
representative soil gas volume, field duplicates will not be collected for this matrix. 

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples.  For 
organic soil, sediment and water analyses, laboratory precision will be assessed through the analysis 
of MS/MSD samples and field duplicates.  For the inorganic analyses, laboratory precision will be 
assessed through the analysis of matrix duplicates and field duplicates.  For soil gas analyses, 
laboratory precision will be assessed through the analysis of matrix duplicates.  MS/MSD samples 
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or matrix duplicates will be performed at a frequency of one per twenty investigative samples per 
matrix per parameter.  Tables 3, 4, and 5 summarize the laboratory precision requirements. 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under normal conditions.  “Normal 
conditions” are defined as the conditions expected if the sampling plan was implemented as 
planned. 

Field completeness is a measure of the amount of (1) valid measurements obtained from all the 
measurements taken in the project and (2) valid samples collected.  The field completeness 
objective is greater than 90 percent. 

Laboratory completeness is a measure of the amount of valid measurements obtained from all valid 
samples submitted to the laboratory.  The laboratory completeness objective is greater than 95 
percent. 

Representativeness is a qualitative parameter that expresses the degree to which data accurately 
and precisely represent either a characteristic of a population, parameter variations at a sampling 
point, a process condition, or an environmental condition within a defined spatial and/or temporal 
boundary.  To ensure representativeness, the sampling locations have been selected to provide 
coverage over a wide area and to highlight potential trends in the data.  In addition, field duplicate 
samples will provide an additional measure of representativeness at a given location.   

Representativeness is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that the Work Plans and QAPP are followed, and that proper sampling, sample 
handling, and sample preservation techniques are used. 

Representativeness in the laboratory is ensured by using the proper analytical procedures, 
appropriate methods, and meeting sample holding times. 

Comparability expresses the confidence with which one data set can be compared to another.  
Comparability is dependent upon the proper design of the sampling program and will be satisfied 
by ensuring that the Work Plans and QAPP are followed and that proper sampling techniques are 
used.  Maximization of comparability with previous data sets is expected because the sampling 
design and field protocols are consistent with those previously used. 

Comparability is dependent on the use of recognized EPA or equivalent analytical methods and the 
reporting of data in standardized units.  Laboratory procedures are consistent with those used for 
previous sampling efforts. 

4.0 SAMPLING PLAN 

Environmental sampling may include soil, groundwater, soil vapor and sediment sampling.  Additionally, 
wastes generated during remediation or development will be sampled and tested for characterization 

for disposal.  Direct push drilling (GeoProbe), sonic drilling, and/or test pit excavations will be the 
preferred methods for obtaining subsurface soil samples.  However, other drilling methods including 
mud rotary and drive and wash may also be used if warranted by site conditions.  Hand auger and/or 
hand-held sampling equipment will be the preferred method for collecting surficial and/or shallow soil 
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samples.  Groundwater samples will be collected using bailers or peristaltic, bladder or submersible 

pumps.  Soil vapor samples will be collected in SUMMA canisters.  Performing grab or composite 
sampling using appropriate hand-held sampling equipment will be the preferred method for waste 
characterization sampling.   
 

4.1. Utility Clearance 

New York State law requires that New York 811 be notified at least three working days prior to 
subsurface work is conducted to initiate the utility locating activities. Companies with subsurface 
utilities present will locate and mark out subsurface utility lines. However, New York 811 contractors 
will only locate utilities on public property and rights-of-way. 
 
During the recent, subsurface investigations, GZA contracted for underground utilities within the Site, 
including electric lines, gas lines, storm and sanitary sewers, and communication lines will need to be 
to be located by survey and geophysical survey.  If additional subsurface utility locating is considered 
necessary, a private locating company will be contracted to locate on-site utilities that have not been 
identified by New York 811 contractors or the Owner. 
 

4.2. Test Pit Soil Sampling 

Test pitting and/or excavating may be conducted during the RI, if necessary. Test pits will allow for visual 
characterization of subsurface soil conditions and the collection of grab soil samples. Prior to soil sample 
collection, headspace screening will be conducted to evaluate whether analysis of soil samples is 
warranted, and if so, which soils should be collected. 

Prior to completing a test pit or excavation, underground utilities should be identified as discussed in 
Section 4.1. Should active, underground utilities be located in the vicinity of the intended excavation, 
hand or vacuum excavation methods should be employed, as appropriate, to confirm the location and 
depth prior to initiating the excavation. 

The size and type of excavator used to complete the test pits will be selected based on the anticipated 
depth and overall size of the excavation required to meet the project objectives. At no time will field 
personnel enter a test pit/excavation unless it has been deemed safe to enter by an Excavation 
Competent person based on training and experience required by 29CFR 1926.652. 

Grab soil/solid samples will be collected from the material or interval in question by retrieving a volume 
for analysis using a clean stainless steel, aluminum, or mild steel/ disposable scoop, trowel, spoon, or 
bucket auger and placing the soil in a cleaned stainless steel pan for homogenization before inserting 
into the sample container.  Samples collected for analysis for volatile organic compounds and total 
organic halides will not be homogenized.  Samples for volatile organics analysis and total organic halides 
will be placed directly into the sample container.   

Composite samples will be collected in the same manner described above, except that the discrete 
sample volumes will be placed in a clean stainless steel pan and mixed to form the composite.  Composite 
sampling will be performed for the following objectives: 
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• Waste characterization;  

• Determination of the suitability of the soil for on-site re-use; and 

• Evaluation of health and safety requirements for workers that will disturb the soil during subsequent 
construction work. 

4.3. Direct Push Drilling Soil Sampling 

This drilling method is typically used to collect shallow overburden soils and create boreholes for 
temporary monitoring well installations, or soil vapor sampling points.  Sampling will be performed using 
four or five-foot-long acetate sleeves that will be advanced continuously to the desired depth below the 
surface.  Soil samples from each sleeve will be screened using a photoionization detector (PID) to detect 
possible organic vapors.  Organic vapor screening will be performed by slicing open the acetate sleeve, 
making a small slice in the soil column with a clean knife or sampling tool, inserting the PID probe and 
pushing the slice closed, and monitoring the soil for approximately 5 to 10 seconds.  This procedure will 
be repeated at intervals along the soil column at the field geologist’s discretion.  
 
The samples will be examined for staining, discoloration, odors, and debris indicative of contamination 
(ash, coal fragments, wood chips, cinders, petroleum staining, etc.).  Samples for laboratory analysis will 
be collected from the six-inch interval most likely to be contaminated, based on PID readings, 
discoloration, staining, and the field geologist’s judgment (field conditions may require a section longer 
than six inches to make sufficient sample; however, this decision will be field-based).   
 
The samples will be collected by cutting the soil in two places with a decontaminated steel, stainless 
steel, or aluminum trowel, spoon, or knife and homogenized in a decontaminated stainless steel pan 
before being placed in the sample bottles.  Samples collected for analysis for VOCs and total organic 
halides will be placed directly into the sample containers without homogenization (as per EPA sampling 
method 5035A).  Samplers will wear phthalate-free gloves such as nitrile (no latex will be used) and will 
avoid contact of the gloves with the sample.  Clean metal/disposable instruments will be used to transfer 
samples.  If there is insufficient soil volume in the spoon, then this will be made up by attempting a 
second direct push sleeve at the same depth, or by using the next immediate sample interval above or 
below this depth, if appropriate.  If there is no recovery, then the sample depth will be skipped, and 
drilling will progress to the next depth interval. 
 
Soil samples will be collected in laboratory provided containers and transported to a NYSDOH ELAP 
certified laboratory, under proper chain of custody procedures for analysis.  Once the sample containers 
are filled, they will be immediately placed in the cooler with ice (in Ziploc plastic bags to prevent leaking) 
or synthetic ice packs to maintain the samples at below 4oC.   
 

4.4. Sonic Drill Rig Soil Sampling 

 
The sonic drilling system employs simultaneous high frequency vibration and low speed rotational 
motion along with down pressure to advance the cutting shoes of the drill string. This technique provides 
a continuous soil core and generates minimal cuttings. Due to the continuous sampling of the system, 
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accurate depictions of the stratigraphy and lithology of the overburden are obtained (minimal 
sloughing). Additionally, few cuttings are mobilized to the surface. Most of the formation material enters 
the core barrel, except small amounts, which are pushed into the borehole wall. 
 
Drilling operations take place from the drill platform, which is about 4 feet above ground. Steel drill 
casing and core barrel are connected to the head from the work platform/support truck and are then 
hoisted to vertical in the derrick. Tool joints are connected and broken by a hydraulic vise/wrench that 
is in the base of the derrick. The sonic head is able to pivot 90 degrees to facilitate connection of the 
drilling rods. 
 
The sonic drilling system uses an override core barrel system and can create a 4- or 6-inch diameter 
borehole. This is followed by the override casing drilled to the same depth as the core barrel cutting 
shoe. The core barrel is then removed, and cores are extruded into plastic sleeves. The outer casing 
prevents cross contamination and formation mixing and allows for a very controlled placement of wells. 
 
GZA proposes to use a track-mounted sonic drill rig collecting soil continuously from either five-foot long 
or 10-foot long cores.  Samples will be extruded from the core barrel into polyethylene sleeves.  Once 
the plastic sleeve is cut open, soil will be screened using a PID to detect possible organic vapors.  Organic 
vapor screening will be performed by making a small slice in the soil column with a clean knife or 
sampling tool, inserting the PID probe and pushing the slice closed, and monitoring the soil for 
approximately 5 to 10 seconds.  This procedure will be repeated at intervals along the soil column at the 
field geologist’s discretion.  
 
The samples will be examined for staining, discoloration, odors, and debris indicative of contamination 
(ash, coal fragments, wood chips, cinders, petroleum staining, etc.)  Samples for laboratory analysis will 
be collected from the six-inch interval most likely to be contaminated, based on PID readings, 
discoloration, staining, and the field geologist’s judgment (field conditions may require a section longer 
than six inches to make sufficient sample; however, this decision will be field-based).   
 
The samples will be collected by cutting the soil in two places with a decontaminated steel, stainless 
steel, or aluminum trowel, spoon, or knife and homogenized in a decontaminated stainless steel pan 
before being placed in the sample bottles.  Samples collected for analysis for VOCs and total organic 
halides will be placed directly into the sample containers without homogenization (as per EPA sampling 
method 5035A).  Samplers will wear phthalate-free gloves such as nitrile (no latex will be used) and will 
avoid contact of the gloves with the sample.  Clean metal/disposable instruments will be used to transfer 
samples.  If there is insufficient soil volume in the spoon, then this will be made up by attempting a 
second direct push sleeve at the same depth, or by using the next immediate sample interval above or 
below this depth, if appropriate.  If there is no recovery, then the sample depth will be skipped, and 
drilling will progress to the next depth interval. 
 
Soil samples will be collected in laboratory provided containers and transported to a NYSDOH ELAP 
certified laboratory, under proper chain of custody procedures for analysis.  Once the sample containers 
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are filled, they will be immediately placed in the cooler with ice (in Ziploc plastic bags to prevent leaking) 
or synthetic ice packs to maintain the samples at below 4oC.   
 

4.5. Temporary Well Point Installation and Sampling 

 
If proposed for site characterization, temporary well points will be immediately installed in drilled soil 
direct-push soil borings by placing a one-inch diameter PVC screen and riser pipe directly into the 
borehole.  No additional materials will be placed around the annual space.  The screen will be set so as 
to straddle the water table.  Temporary wells will not be purged prior to sample collection. Depth to 
water will be measured in each well point to provide data to approximate groundwater flow direction. 
 
Groundwater samples will be collected from the temporary well point using a dedicated microbailer.  
The samples will be collected in sample bottles (pre-preserved, if appropriate), placed in iced coolers 
and removed from light immediately after collection.  In addition, all sample bottles must be filled to the 
top so that no aeration of the samples occurs during transport.  All bottles will be filled to avoid cascading 
and aeration of the samples, the goal being to minimize any precipitation of colloidal matter.  Samples 
for dissolved metals will be collected in unpreserved containers and will be filtered and preserved at the 
laboratory within 24 hours of sampling. Samples will be transported to a NYSDOH ELAP certified 
laboratory under proper chain of custody procedures for analysis. 
 
Screen and riser pipes will be removed from the borehole and the borehole will be backfilled. 
 

4.6. Permanent Well Installation and Sampling 

 
Groundwater sampling of permanent monitoring wells is described according to the following distinct 
phases of this work: well installation/construction, well development, well purging, and well sampling. 
 

4.6.1. Well Installation/Construction 

 
To collect representative groundwater samples, soil borings drilled with the sonic drilling method will be 
converted into permanent two-inch diameter monitoring wells.  Groundwater monitoring wells will be 
constructed of threaded two-inch diameter PVC well casing and 20-slot well screen (to investigate the 
potential of floating product).  The 10-foot screen will be set seven feet below the measured water table. 
Clean silica sand, Morie No. 1 or equivalent, will be placed in the annular space around the well to a 
minimum of one foot above the top of the well screen, two feet being optimal.  Solid PVC riser, attached 
to the well screen, will extend to grade or above if the well is a stick-up.  For a two-inch diameter well, 
the annular space for the filter pack should be 4 inches thick.  A two-foot thick bentonite seal will then 
be placed above the sand pack and moistened with potable water for a minimum of 15 minutes before 
backfilling the remaining space with a cement-bentonite grout.  If warranted by depth, filling will be 
completed using a tremie pipe placed below the surface of the grout.  A stick-up or flush-mount 
protective casing with a locking well cap will then be installed, and a measuring point marked on each 
PVC well riser.  Well construction diagrams will be prepared for each well. 
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4.6.2. Well Development 

 
Following installation, the groundwater monitoring wells will be developed using a two-inch diameter 
submersible pump(s) (or equivalent) until the water is reasonably free of turbidity and field readings (pH, 
conductivity, temperature, and dissolved oxygen) sufficiently stabilize.  Fifty nephelometric turbidity 
units (NTUs) or less will be the turbidity goal but not an absolute value.  The wells will be developed 
aggressively to remove fines from the formation and sand pack.  The wells will be allowed to equilibrate 
for seven days prior to sampling.  The volume of water removed, the well development time, and field 
instrument readings will be recorded in the logbook. 
 

4.6.3. Well Purging 

 
The objective is to purge monitoring wells until turbidity stabilizes to a level as low as possible and this 
parameter will be given the greatest weight in determining when groundwater sampling may begin.  
With this objective in mind, a low-flow pump will be used to avoid entrainment of particulates within 
the well or from the formation.  Groundwater from each well will be purged until parameters have 
stabilized.  A turbidity level of fifty NTUs or less is the well purging goal, but not an absolute value before 
sampling.  Other field parameters including temperature, conductivity, pH, and dissolved oxygen (DO) 
will also be monitored.  As practical, all field measurements will be taken from the flow cell and will be 
recorded during and after purging, and before sampling.  Field parameters should generally be within 
±10 percent for three consecutive readings, one minute apart, prior to sampling. 
 
Upon opening each monitoring well and point, the concentration of VOCs in the headspace will be 
measured using a PID and water level measurements will be recorded using an electronic interface 
probe.  The depth to product (if present), depth to water, and the total depth will be measured from the 
top of the marked PVC casings.  Water level and free product measurements will first be made and the 
volume of water in the well determined.  The volume of water in the well will be calculated so that the 
number of well volumes purged and an estimate of the time required to purge the well can be made.  
Before sampling, the wells will be purged utilizing a low-flow submersible stainless steel pump using 
dedicated Teflon® or Teflon®-lined polyethylene tubing connected to a flow cell.  Very low purging rates 
are proposed, on the order of 100 ml/minute to 500 ml/minute, to minimize suspension of particulate 
matter in the well.  
 
Purging will be done with the pump intake placed at the midpoint of the well screen or the midpoint of 
the water column (to be determined based on the depth and length of the screen interval) to ensure 
that all stagnant water in the well is removed, while not stirring up sediment that may have accumulated 
on the bottom of the well.  Equipment will be lowered into the well very carefully to prevent suspension 
of bottom sediment and subsequent entrainment onto sampling equipment.  Surging will be avoided.  
Tubing will be replaced between each well.  Pumps must be carefully cleaned between wells according 
to the procedures specified in Section 4.15, below.  It is anticipated that no more than three well volumes 
will be purged in order for turbidity to reach a minimum and the other parameters to stabilize.  Ideally, 
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pumping rates will be at a rate so that no drawdown of the groundwater level occurs (i.e., pumping rate 
is less than recharge rate).  During purging, the sampler will actively monitor and track the volume of 
water purged and the field parameter readings.  Data will be recorded in the field logbook.  For example, 
the sampler will record the running total volume purged from each well and note the readings for the 
corresponding field parameters.  
 

4.6.4. Well Sampling 

 
Once groundwater conditions have stabilized and groundwater levels have recovered, samples will be 
collected from the flow cell outlet (connected to the low-flow submersible pump).  All non-
disposable/non-dedicated (re-usable) sampling equipment will be cleaned according to the procedures 
specified in Section 4.15. 
 
Sampling will be performed with the pump intake at the same location used for purging.  Pumping rates 
for withdrawing the samples will be similar to those followed for well purging. 
 
The samples will be collected in sample bottles (pre-preserved, if appropriate), placed in iced coolers 
and removed from light immediately after collection.  In addition, all sample bottles must be filled to the 
top so that no aeration of the samples occurs during transport.  All bottles will be filled to avoid cascading 
and aeration of the samples, the goal being to minimize any precipitation of colloidal matter.  Samples 
will be transported to a NYSDOH ELAP certified laboratory under proper chain of custody procedures for 
analysis.  Samples for dissolved metals will be collected in unpreserved containers and will be filtered 
and preserved at the laboratory within 24 hours of sampling. 
 

4.7. Borehole Abandonment 

Soils extracted during the advancement of the borings will be used to backfill the borings, provided that 
the borings are not to be used for installation of permanent monitoring wells.  However, soils that exhibit 
“gross” contamination, as evidenced by staining or free-phase product, or any visual, olfactory, or PID 
readings greater than 100 ppm above background, will be managed in accordance with Section 9. In this 
event, bentonite chips or pellets to within 0.5 feet below ground surface.  The ground surface will be 
restored to a similar condition as the surrounding grade (e.g., topsoil, asphalt, or concrete). 
 

4.8. Monitoring Well Abandonment 

There may be occasions when monitoring wells will require abandonment. For temporary monitoring 
wells, the approach will be to pull the PVC well materials from the borehole and backfill the remaining 
open portion of the borehole with cement/bentonite grout to approximately 0.5 feet below the ground 
surface. The ground surface will be restored to a similar condition as the surrounding grade (e.g., topsoil, 
asphalt, or concrete). For permanent overburden and bedrock monitoring wells, depending on the site-
specific subsurface geologic conditions and nature of contamination, the abandonment approach will be 
in accordance with NYSDEC Policy CP-43 – Groundwater Monitoring Well Decommissioning Policy. 
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4.9. Soil Reuse and Worker Health & Safety Sampling 

 
Soil reuse sampling may be performed to determine whether the soil can be reused elsewhere on the 
Site, or to determine whether contaminant levels in the soil would warrant OSHA 40-hour HAZWOPER 
training for workers disturbing the soil during post-remediation construction activities.  This sampling 
would consist of compositing discrete soil samples from borings advanced by direct push (see Section 
4.3), or during test pits following the procedures outlined in Section 4.2. 
 

4.10. Waste Characterization Sampling 

 
Waste classification sampling may be conducted to characterize soil, liquids and/or groundwater for the 
purpose of proper off-site waste disposal.  Specific methods for sampling liquid and solid wastes are 
briefly discussed below. 
 

4.10.1. Solid Waste 

 
Solid sampling methods include utilizing dedicated stainless steel or Teflon® scoops/shovels, triers, and 
thiefs.  Scoops and shovels are the preferred method for sampling solids from piles or containers.  
Stainless steel triers are similar to a scoop and are used for the collection of a core sample of a solid 
material.   
 

4.10.2. Liquid Waste 

 
Liquid sampling methods include utilizing dedicated dippers, glass tube samplers, pump and tubing, 
kemmerer bottles, and Bacon Bomb samplers.  Dippers are used to collect samples from the surface of 
the liquid and are appropriate for wastes that are homogeneous.  Glass tube samplers consist of glass 
tubes of varying length and diameter used to collect a full-depth liquid sample from a drum or similar 
container.  Pump and tubing (e.g., bladder pump or peristaltic pump) are used to collect liquid samples 
from a depth (up to approximately 20 feet below grade), and are typically relied upon for sampling 
subsurface structures, such as underground storage tanks.  To minimize the loss of volatile organic 
components in the liquid, the lowest achievable flow rate is utilized for collecting the sample by this 
method.  Kemmerer bottles and Bacon Bomb samplers are discrete-depth samplers.  These samplers are 
lowered into the liquid and opened to collect a sample at a desired depth. 
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4.10.3. Grab versus Composite Sampling 

 
Waste characterization of a liquid or a solid can involve grab or composite sampling depending upon the 
homogeneity and the volume of the waste.  Grab sampling consists of collecting a discrete sample or 
samples of a material and submitting each sample for separate analysis.  Grab sampling is appropriate 
for characterizing small quantities of waste as well as waste streams of varying content (e.g., drums of 
different contents).  Composite sampling consists of taking discrete grab samples of a material and 
combining them into a smaller number of samples for analysis.  Composite sampling generally is 
appropriate for large volumes of a homogenous waste material, such as a pile of soil or construction 
debris.  The specific number of composite and grab samples largely will depend upon the size and nature 
of the waste pile (i.e., cubic yards) as well as the analysis required for characterization of the waste.  
 

4.11. Soil Gas Sampling 

 
A direct-push drill rig will be utilized to drive rods with a decontaminated stainless steel probe to the 
desired sample depth, which will be a minimum of 5 feet bgs or two feet above the water table if 
groundwater is present at 5 feet. The soil gas probe will then be purged at a flow rate not greater than 
0.2 liters/minute to evacuate one to three volumes using a photoionization detector (PID) with an 
integrated vacuum pump (MiniRAE 3000 or appropriate alternate).  Peak and stabilized PID readings will 
be recorded prior to sample collection.  Following the stabilization period, each probe will be connected 

to an evacuated laboratory-supplied 6-liter SUMMA canister.  SUMMA canisters are passivated 
stainless steel vessels that have been cleaned and certified contaminant-free by the contract laborer.  

After connecting the SUMMA canister to the soil gas probe, a regulator valve on the canister will be 
opened and the vacuum will slowly draw the sample into the canister over a period of 20 minutes.  The 
samples will not be drawn at greater than 0.2 liters per minute.  Quantitation limits for all analytes range 
between 1.6 ppbV and 4.0 ppbV, depending on the compound.  After collecting the soil gas sample, the 
valve will be closed and disconnected from the soil gas probe.  The soil-gas samples will be transported 
to a NYSDOH ELAP certified laboratory for TO-15 analysis. 
 
Prior to sample collection, helium will be used as a tracer gas to evaluate the potential for infiltration of 
outdoor air into the sample.  Subsequent rounds of soil gas sampling would include the use of tracer gas 
only if the initial round of sampling indicates that outdoor air has the potential to influence soil gas 
sample results. 
 
When soil vapor samples are collected, the following conditions that may influence the interpretation of 
results will be documented: 
 

• Identification of any nearby commercial or industrial buildings that likely uses volatile organic 
compounds; 

• A sketch of the Site, showing streets, neighboring commercial or industrial facilities (with 
estimated distances to the Site, and soil-gas sampling locations); 
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• Weather conditions (e.g., precipitation, outdoor temperature, barometric pressure, wind speed 
and direction); and 

• Any pertinent observations, such as odors or readings from field instrumentation. 

 

4.12. Ambient Air Sampling 

 

Ambient air samples will be collected with an evacuated laboratory-supplied 6-liter SUMMA canister. 

SUMMA canisters are passivated stainless steel vessels that have been cleaned and certified 
contaminant-free by the contract laborer. The sample will be set at an elevation of approximately 4 to 5 
feet above grade, to represent breathing zone air quality conditions.  The samples will not be drawn at 
greater than 0.2 liters per minute. After collecting the ambient air sample, the valve will be closed, and 
the canister will be labeled with the necessary information. The soil-gas samples will be transported to 
a NYSDOH ELAP certified laboratory for TO-15 analysis. 
 
When ambient air samples are collected, the following conditions that may influence the interpretation 
of results will be documented: 
 

• Identification of any nearby commercial or industrial buildings that likely uses volatile organic 
compounds; 

• A sketch of the Site, showing streets, neighboring commercial or industrial facilities (with 
estimated distances to the Site, and soil-gas sampling locations); 

• Weather conditions (e.g., precipitation, outdoor temperature, barometric pressure, wind speed 
and direction); and 

• Any pertinent observations, such as odors or readings from field instrumentation. 

 

4.13. QC Sample Collection 

 
QC samples will include equipment blanks, trip blanks, field duplicates and MS/MSDs.  
 
Equipment blanks will consist of distilled water and will be used to check for potential contamination of 
the equipment that may cause sample contamination.  Equipment blanks will be collected by routing the 
distilled water through the sampling equipment prior to sample collection. Equipment blanks will be 
submitted to the laboratory at a frequency of one per day per matrix per type of equipment being used 
per parameter.  Equipment blanks will not be collected with samples for analysis for TCLP parameters, 
parameters associated with wastewater samples, samples collected for disposal purposes, soil gas 
samples, chip samples, wipe samples and samples collected for grain size analyses. 
 
Trip blanks will consist of distilled water (supplied by the laboratory) and will be used to assess the 
potential for volatile organic compound contamination of groundwater samples due to contaminant 
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migration during sample shipment and storage.  Trip blanks will be transported to the site unopened, 
stored with the investigative samples, and kept closed until analyzed by the laboratory.  Trip blanks will 
be submitted to the laboratory at a frequency of one per cooler that contains groundwater samples for 
analysis for VOCs. 
 
Field duplicates are an additional aliquot of the same sample submitted for the same parameters as the 
original sample.  Field duplicates will be used to assess the sampling and analytical reproducibility.  Field 
duplicates will be collected by alternately filling sample bottles from the source being sampled.  Field 
duplicates will be submitted at a frequency of one per 20 samples for all matrices and all parameters 
with the exception of TCLP parameters, parameters associated with wastewater samples, samples 
collected for waste characterization purposes, chip samples, wipe samples and samples collected for 
grain size analyses.  Soil gas field duplicates will be obtained by using a tubing a T-splitter.  
 
MSs and MSDs are two additional aliquots of the same sample submitted for the same parameters as 
the original sample.  However, the additional aliquots are spiked with the compounds of concern.  Matrix 
spikes provide information about the effect of the sample matrix on the measurement methodology.  
MS/MSDs will be submitted at a frequency of one per 20 investigative samples per matrix for organic 
parameters for soil, sediment, and groundwater.  MSs will be submitted at a frequency of one per 20 
investigative samples per matrix for inorganic parameters. 
 

4.14. Sample Preservation and Containerization 

 
The analytical laboratory will supply the sample containers for the chemical samples.  These containers 
will be cleaned by the manufacturer to meet or exceed all analyte specifications established in the latest 
U.S. EPA’s Specifications and Guidance for Contaminant-Free Sample Containers.  Certificates of analysis 
are provided with each bottle lot and maintained on file to document conformance to EPA specifications.  
The containers will be pre-preserved, where appropriate (see Table 2).  
 
Table 6 presents a summary of QC sample preservation and container requirements.   
 

4.15. Equipment Decontamination  

 
Re-usable Teflon®, stainless steel, and aluminum sampling equipment shall be cleaned between each use 
in the following manner: 
 

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

• Tap water rinse 

• Wash and scrub with Alconox and water mixture 

• Tap water rinse 

• Distilled/deionized water rinse 
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• Air dry 

Cleaned equipment shall be wrapped in aluminum foil if not used immediately after air-drying. 
 
Groundwater sampling pumps will be cleaned by washing and scrubbing with an Alconox/water mixture, 
rinsing with tap water and irrigating with distilled/deionized water. 
 

5.0 DOCUMENTATION AND CHAIN-OF-CUSTODY 

5.1. Sample Collection Documentation 

 

5.1.1. Field Notes 

 
Field team members will keep a field logbook to document all field activities.  Field logbooks will provide 
the means of recording the chronology of data collection activities performed during the remediation.  
As such, entries will be described in as much detail as possible so that a particular situation could be 
reconstructed without reliance on memory. 
 
The logbook will be a bound notebook with water-resistant pages.  Logbook entries will be dated, legible, 
and contain accurate and inclusive documentation of the activity.  The title page of each logbook should 
contain the following: 
 

• Person to whom the logbook is assigned 

• The logbook number 

• Project name and number 

• Site name and location 

• Project start date 

• End date 
 
Entries into the logbook will contain a variety of information.  At the beginning of each entry, the date, 
start time, weather, and names of sampling team members present will be entered.  Each page of the 
logbook will be signed and dated by the person making the entry.  All entries will be made in permanent 
ink, signed, and dated and no erasures or obliterations will be made.  If an incorrect entry is made, the 
information will be crossed out with a single strike mark that is signed and dated by the sampler.  The 
correction shall be written adjacent to the error. 
 
Field activities will be fully documented.  Information included in the logbook should include, but may 
not be limited to, the following:  
 

• Chronology of activities, including entry and exit times 

• Names of all people involved in sampling activities 

• Level of personal protection used 
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• Any changes made to planned protocol 

• Names of visitors to the site during sampling and reason for their visit 

• Sample location and identification 

• Changes in weather conditions 

• Dates (month/day/year) and times (military) of sample collection 

• Measurement equipment identification (model/manufacturer) and calibration information 

• Sample collection methods and equipment 

• Sample depths 

• Whether grab or composite sample collected 

• How sample composited, if applicable 

• Sample description (color, odor, texture, etc.) 

• Sample identification code 

• Tests or analyses to be performed 

• Sample preservation and storage conditions 

• Equipment decontamination procedures 

• QC sample collection 

• Unusual observations 

• Record of photographs 

• Sketches or diagrams 

• Signature of person recording the information 
 
Field logbooks will be reviewed on a daily basis by the Field Team Leader.  Logbooks will be supported 
by standardized forms.   
 

5.1.2. Chain-of-Custody Records 

 
On a regular basis (daily or on such a basis that all holding times will be met), samples will be transferred 
to the custody of the respective laboratories, via third-party commercial carriers or via laboratory courier 
service.   
 
Chain-of-custody records are initiated by the samplers in the field.  The field portion of the custody 
documentation should include: (1) the project name; (2) signatures of samplers; (3) the sample number, 
date and time of collection, and whether the sample is grab or composite; (4) signatures of individuals 
involved in sampling; and (5) if applicable, air bill or other shipping number.  Sample receipt and log-in 
procedures at the laboratory are described in Section 5.2.2 of this Plan. 
 

5.1.3. Sample Labeling 

 
Immediately upon collection, each sample will be labeled with a pre-printed adhesive label, which 
includes the date and time of collection, sampler’s initials, tests to be performed, preservative (if 
applicable), and a unique identifier.   
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A. The following identification scheme will be used: 
 
Soil borings will be assigned sequential numbers.  For soil samples collected from soil borings, 
sample numbers will be assigned as follows: 
 
GZ-#(sampling interval)  
 
Example: 
Sample GZ-4(4-6’) = soil sample collected from soil boring #4 at a depth of 5-6’ below grade. 
 
Groundwater wells will be assigned sequential numbers.  Groundwater samples will be identified 
by the well that the sample was collected from. 
 
Examples: 
GMW-01 = groundwater sample collected from permanent well point #1 
 
Sub-slab soil vapor/soil vapor/ambient air will be assigned numbers coordinating with the 
adjacent soil boring or a sequential number due to sample names being identical to a previous 
Site sampling event.  Vapor samples will be identified by the soil gas point that the sample was 
collected from. 
 
Examples: 
GSV-01 = Soil vapor sample collected from the soil gas point  
OA-01 = Outdoor ambient air sample 
 

Duplicate samples will be labeled as blind duplicates by giving them sample numbers indistinguishable 
from a normal sample. 
 
Blanks should be spelled out and identify the associated matrix, e.g., Equipment Blank, Soil 
 
MS/MSDs will be noted in the Comments column of the COC. 
 
B. The analysis required will be indicated for each sample. 
 
 Example: SVOC 
 
C. Date taken will be the date the sample was collected, using the format: MM-DD-YY. 
 
 Example: 04-22-22 
 
D. Time will be the time the sample was collected, using military time. 
 
 Example: 14:30 
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E. The sampler’s name will be printed in the “Sampled By” section. 
 
F. Other information relevant to the sample. 
 
 Example: Equipment Blank 
 
An example sample label is presented below: 
 
Job No:  XXXXXXXXX 
Client: Name 
Sample No: GZ-01(5-5.5’)   
Matrix: Soil 
Date Taken: 5/22/24 
Time Taken: 14:30 
Sampler: B. Smith 
Analysis: SVOC 
 
Job No.    
Client:     
Sample Number   
Date       Sample Time   
Sample Matrix     
Grab or Composite (explain)    
Preservatives   
Analyses    
Sampler Signature  
 
This sample label contains the authoritative information for the sample.  Inconsistencies with other 
documents will be settled in favor of the vial or container label unless otherwise corrected in writing 
from the field personnel collecting samples or the QEP. 
 
 

5.2. Sample Custody 

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

• the item is in the actual possession of a person 
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• the item is in the view of the person after being in actual possession of the person 

• the item was in the actual physical possession of the person but is locked up to prevent tampering 

• the item is in a designated and identified secure area 
 

5.2.1. Field Custody Procedures 

 
Samples will be collected following the sampling procedures documented in Section 4.0 of this Plan.  
Documentation of sample collection is described in Section 5.1 of this Plan.  Sample chain-of-custody 
and packaging procedures are summarized below.  These procedures are intended to ensure that the 
samples will arrive at the laboratory with the chain-of-custody intact. 
 

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

 

• All bottles will be identified by the use of sample labels with sample numbers, sampling locations, 
date/time of collection, and type of analysis.   

 

• Sample labels will be completed for each sample using waterproof ink unless prohibited by weather 
conditions.  For example, a logbook notation would explain that a pencil was used to fill out the 
sample label because the pen would not function in wet weather. 

 

• Samples will be accompanied by a properly completed chain-of-custody form.  The sample numbers 
and locations will be listed on the chain-of-custody form.  When transferring the possession of 
samples, the individuals relinquishing and receiving will sign, date, and note the time on the record.  
This record documents the transfer of custody of samples from the sampler to another person, to a 
mobile laboratory, to the permanent laboratory, or to/from a secure storage location.  

 

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

 

• Samples will be properly packaged for shipment and dispatched to the appropriate laboratory for 
analysis, with a separate signed custody record enclosed in and secured to the inside top of each 
sample box or cooler.  If third party commercial carriers are used for transfer to the laboratory, 
shipping containers will be secured with strapping tape and custody seals prior to shipment.  The 
custody seals will be attached to the front right and back left of the cooler and covered with clear 
plastic tape after being signed by field personnel.  The cooler will be strapped shut with strapping 
tape in at least two locations. 

 

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

 

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

 

5.2.2. Laboratory Custody Procedures 

 
Samples will be received and logged in by a designated sample custodian or his/her designee.  Upon 
sample receipt, the sample custodian will 
 

• Examine the shipping containers to verify that the custody tape is intact, 

• Examine all sample containers for damage, 

• Determine if the temperature required for the requested testing program has been maintained 
during shipment and document the temperature on the chain-of-custody records, 

• Compare samples received against those listed on the chain-of-custody, 

• Verify that sample holding times have not been exceeded, 

• Examine all shipping records for accuracy and completeness, 

• Determine sample pH (if applicable) and record on chain-of-custody forms, 

• Sign and date the chain-of-custody immediately (if shipment is accepted) and attach the air bill, 

• Note any problems associated with the coolers and/or samples on the cooler receipt form and notify 
the Laboratory Project Manager, who will be responsible for contacting the QEP, 

• Attach laboratory sample container labels with unique laboratory identification and test, and 

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

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

• The Laboratory Project Manager will be notified of sample arrival.    

• The completed chain-of-custody, air bills, and any additional documentation will be placed in the 
final evidence file. 

6.0 CALIBRATION PROCEDURES 

6.1. Field Instruments 

Field instruments will be calibrated according to the manufacturer’s specifications.  Calibration 
procedures performed will be documented in the field logbook and will include the date/time of 
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calibration, name of person performing the calibration, reference standard used, temperature at which 
the readings were taken, and the readings.   
 

6.2. Laboratory Instruments 

Calibration procedures for a specific laboratory instrument will consist of initial calibrations, initial 
calibration verifications, and/or continuing calibration verification.  Detailed descriptions of the 
calibration procedures for a specific laboratory instrument are included in the laboratory’s standard 
operating procedures (SOPs), which describe the calibration procedures, their frequency, acceptance 
criteria, and the conditions that will require recalibration.  These procedures are as required in the 
respective analytical methodologies (summarized in Table 2 of this Plan).  The initial calibration 
associated with all analyses must contain a low-level calibration standard which is less than or equal to 
the quantitation limit.    
 

7.0 SAMPLE PREPARATION AND ANALYTICAL PROCEDURES 

No field analyses are anticipated for this program.  If site conditions were to warrant field analysis, the 
responsible contractor will prepare an addendum establishing the field analytical procedures.  Analyses 
of all samples will be performed by NYSDOH ELAP certified laboratories.  Table 2 summarizes the 
analytical methods to be used during the remediation. 
 

8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Appropriate QC measures will be used to ensure the generation of reliable data from sampling and 
analysis activities.  Proper collection and organization of accurate information followed by clear and 
concise reporting of the data is a primary goal in this project.  Complete data packages suitable for data 
validation will be provided by the analytical laboratory. 
 
For all analyses, the laboratory will report results that are below the laboratory’s reporting limit; these 
results will be qualified as estimated (J) by the laboratory.  The laboratory may be required to report 
tentatively identified compounds (TICs) for the VOC and SVOC analyses; this will be requested by the 
sampler on an as-needed basis. A Data Usability Summary Report (DUSR) will be prepared and will be 
included in the Remedial Investigation Report (RIR). Qualifications of the DUSR preparer can be found in 
Attachment A.  
 

8.1. Data Evaluation/Validation  

 

8.1.1. Field Data Evaluation 

 
Measurements and sample collection information will be transcribed directly into the field logbook or 
onto standardized forms.  If errors are made, results will be legibly crossed out, initialed and dated by 
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the person recording the data, and corrected in a space adjacent to the original (erroneous) entry.  Daily 
reviews of the field records by the Field Team Leader will ensure that: 
 

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

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

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

 

8.1.2. Data Usability 

 
A Data Usability Summary Report (DUSR) will be prepared in accordance with the DER Technical 
Guidance for Site Investigation and Remediation (DER-10). 
 
The data usability evaluation will include reviewing the quality assurance/quality control (QA/QC) 
information including: (1) chain-of-custody; (2) the summary QA/QC information provided by the 
laboratory; and (3) the project narrative. 
 
For each data package the following questions will be evaluated: 

• Is the data package complete as defined under the requirements for the NYSDEC ASP Category B, 
USEPA CLP deliverables or other standards/guidance? 

• Have all holding times and preservation requirements been met? 

• Do the quality control (QC) data fall within the laboratory and project established limits and 
specifications? 

 

8.2. Identification and Treatment of Outliers 

 
Any data point which deviates markedly from others in its set of measurements will be investigated; 
however, the suspected outlier will be recorded and retained in the data set.  One or both of the 
following tests will be used to identify outliers. 
 
Dixon's test for extreme observations is an easily computed procedure for determining whether a single 
very large or very small value is consistent with the remaining data.  The one-tailed t-test for difference 
may also be used in this case.  It should be noted that these tests are designed for testing a single value.  
If more than one outlier is suspected in the same data set, other statistical sources may be consulted 
and the most appropriate test of hypothesis will be used and documented, if warranted. 
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Since an outlier may result from unique circumstances at the time of sample analysis or data collection, 
those persons involved in the analysis and data reduction will be consulted.  This may provide an 
experimental reason for the outlier.  Further statistical analysis may be performed with and without the 
outlier to determine its effect on the conclusions.  In many cases, two data sets may be reported, one 
including, and one excluding the outlier. 
 
In summary, every effort will be made to include the outlying values in the reported data.  If the value is 
rejected, it will be identified as an outlier, reported with its data set and its omission noted. 

9.0 INTERNAL QUALITY CONTROL 

The subcontracting laboratories’ Quality Assurance Project Plans will identify the supplemental internal 
analytical quality control procedures to be used.  At a minimum, this will include: 
 

• Matrix spike and/or matrix spike duplicate samples  

• Matrix duplicate analyses 

• Laboratory control samples 

• Instrument calibrations 

• Instrument tunes for SW-846 8260B and 8270C and EPA Method TO-15 analyses 

• Method and/or instrument blanks 

• Surrogate spikes for organic analyses 

• Internal standard spikes for SW-846 8260B and 8270C and EPA Method TO-15 analyses 

• Quantitation limit determination and confirmation by analysis of low-level calibration standard 
 
As outline on Table 5 and summarized in Section 4.13, field quality control samples will include: 
 

• Equipment blanks 

• Field duplicate samples  

• Trip blanks  

• MS/MSDs  

10.0 CORRECTIVE ACTION 

The entire sampling program will be under the direction of the QEP.  The emphasis in this program is on 
preventing problems by identifying potential errors, discrepancies, and gaps in the data-collection-
laboratory-analysis-interpretation process.  Any problems identified will be promptly resolved.  Likewise, 
follow-up corrective action is always an option in the event that preventative corrective actions are not 
totally effective. 
 
The acceptance limits for the sampling and analyses to be conducted in this program will be those stated 
in the method or defined by other means in the Plan.  Corrective actions are likely to be immediate in 
nature and most often will be implemented by the contracted laboratory analyst or the Program 
Manager.  The corrective action will usually involve recalculation, reanalysis, or resampling.  
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10.1. Immediate Corrective Action 

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

• A description of the circumstances that initiated the corrective action, 

• The action taken in response, 

• The final resolution, and 

• Any necessary approvals 
 
No staff member will initiate corrective action without prior communication of findings through the 
proper channels.  
 
Corrective action in the laboratory may occur prior to, during, and after initial analyses.  A number of 
conditions such as broken sample containers, omissions or discrepancies with chain-of-custody 
documentation, low/high pH readings, and potentially high concentration samples may be identified 
during sample log-in or just prior to analysis.  Following consultation with laboratory analysts and 
Laboratory Section Leaders, it may be necessary for the Laboratory QA Manager to approve the 
implementation of corrective action.  The laboratory SOPs specify some conditions during or after 
analysis that may automatically trigger corrective action or optional procedures.  These conditions may 
include dilution of samples, additional sample extract cleanup, automatic reinjection/reanalysis when 
certain QC criteria are not met, loss of sample through breakage or spillage, etc.  
 
The analyst may identify the need for corrective action.  The Laboratory Section Leader, in consultation 
with the staff, will approve the required corrective action to be implemented by the laboratory staff.  
The Laboratory QA Manager will ensure implementation and documentation of the corrective action.  If 
the nonconformance causes project objectives not to be achieved, the QEP will be notified.  The QEP will 
notify the Program Manager, who in turn will contact all levels of project management for concurrence 
with the proposed corrective action. 
 
These corrective actions are performed prior to release of the data from the laboratory.  The corrective 
action will be documented in both the laboratory’s corrective action files, and the narrative data report 
sent from the laboratory to the Program Manager.  If the corrective action does not rectify the situation, 
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the laboratory will contact the Program Manager, who will determine the action to be taken and inform 
the appropriate personnel. 
 
If potential problems are not solved as an immediate corrective action, the contractor will apply 
formalized long-term corrective action, if necessary.
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TABLES  



Table 1 A

Soil Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

QAPP/FSP

Metals

Arsenic 13 m 16 f 17 f 18 f 19 f 13 f 16 f

Barium 350 m 350 f 400 400 10,000 d 433 820

Beryllium 7.2 14 72 590 2,700 10 47

Cadmium 2.5 m 2.5 f 4.3 9.3 60 4 7.5

Chromium, hexavalent h 1 l 22 110 400 800 1 e 19

Chromium, trivalenth 30 m 36 180 1,500 6,800 41 NS

Copper 50 270 270 270 10,000 
d

50 1,720

Total Cyanide h 27 27 27 27 10,000 d NS 40

Lead 63 m 400 400 1,000 3,900 63 f 450

Manganese 1600 m 2,000 f 2,000 f 10,000 d 10,000 d 1600 f 2,000 f

Total Mercury 0.18 m 0.81 j 0.81 j 2.8 j 5.7 j 0.18 f 0.73

Nickel 30 140 310 310 10,000 d 30 130

Selenium 3.9 m 36 180 1,500 6,800 3.9 f 4 f

Silver 2 36 180 1,500 6,800 2 8.3

Zinc 109 m 2200 10,000 d 10,000 d 10,000 d 109 f 2,480

PCBs/Pesticides

2,4,5-TP Acid (Silvex) 3.8 58 100 a 500 b 1,000 c NS 3.8

4,4'-DDE 0.0033 l 1.8 8.9 62 120 0.0033 e 17

4,4'-DDT 0.0033 
l

1.7 7.9 47 94 0.0033 
e

136

4,4'-DDD 0.0033 l 2.6 13 92 180 0.0033 e 14

Aldrin 0.005 m 0.019 0.097 0.68 1.4 0.14 0.19

alpha-BHC 0.02 0.097 0.48 3.4 6.8 0.04 g 0.02

beta-BHC 0.036 0.072 0.36 3 14 0.6 0.09

Chlordane (alpha) 0.094 0.91 4.2 24 47 1.3 2.9

delta-BHC 0.04 100 a 100 a 500 b 1,000 c 0.04 g 0.25

Dibenzofuran 7 14 59 350 1,000 c NS 210

Dieldrin 0.005 m 0.039 0.2 1.4 2.8 0.006 0.1

Endosulfan I 2.4 4.8 i 24 i 200 i 920 i NS 102

Endosulfan II 2.4 4.8 i 24 i 200 i 920 i NS 102

Endosulfan sulfate 2.4 4.8 i 24 i 200 i 920 i NS 1,000 c

Endrin 0.014 2.2 11 89 410 0.014 0.06

Heptachlor 0.042 0.42 2.1 15 29 0.14 0.38

Lindane 0.1 0.28 1.3 9.2 23 6 0.1

Polychlorinated biphenyls 0.1 1 1 1 25 1 3.2

Semivolatiles

Acenaphthene 20 100 
a

100 
a

500 
b

1,000 
c

20 98

Acenapthylene 100 k 100 a 100 a 501 b 1,000 c NS 107

Anthracene 100 k 100 a 100 a 502 b 1,000 c NS 1,000 c

Benz(a)anthracene 1 m 1 f 1 f 5.6 11 NS 1f

Benzo(a)pyrene 1 m 1 f 1 f 1 f 1.1 2.6 22

Benzo(b)fluoranthene 1 m 1 f 1 f 5.6 11 NS 1.7

Benzo(g,h,i)perylene 100 100 a 100 a 500 b 1,000 c NS 1,000 c

Benzo(k)fluoranthene 0.8 
m

1 3.9 56 110 NS 1.7

Chrysene 1 m 1f 3.9 56 110 NS 1f

Dibenz(a,h)anthracene 0.33 l 0.33 e 0.33 e 0.56 1.1 NS 1,000 c

Fluoranthene 100 k 100 a 100 a 500 b 1,000 c NS 1,000 c

Fluorene 30 100 a 100 a 500 b 1,000 c 30 386

Indeno(1,2,3-cd)pyrene 0.5 m 0.5 f 0.5 f 5.6 11 NS 8.2

m-Cresol 0.33 l 100 a 100 a 500 b 1,000 c NS 0.33 e

Naphthalene 12 100 a 100 a 500 b 1,000 c NS 12

o-Cresol 0.33 l 100 a 100 a 500 b 1,000 c NS 0.33 e

p-Cresol 0.33 l 34 100 a 500 b 1,000 c NS 0.33 e

Pentachlorophenol 0.8 l 2.4 6.7 6.7 55 0.8 e 0.8 e

Phenanthrene 100 100 a 100 a 500 b 1,000 c NS 1,000 c

Phenol 0.33 l 100 a 100 a 500 b 1,000 c 30 0.33 e

Pyrene 100 100 a 100 a 500 b 1,000 c NS 1,000 c

Contaminant

Protection of Public Health Protection of 

Ecological 

Resourcesn

Protection of 

Groundwater

Unrestricted Use Residential
Restricted-

Residential
Commercial Industrial

All soil cleanup objectives (SCOs) are in parts per million (ppm); approximately equivalent to mg/kg.

 GeoEnvironmental of New York 1
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Table 1 A

Soil Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

QAPP/FSP

Contaminant

Protection of Public Health Protection of 

Ecological 

Resourcesn

Protection of 

Groundwater

Unrestricted Use Residential
Restricted-

Residential
Commercial Industrial

All soil cleanup objectives (SCOs) are in parts per million (ppm); approximately equivalent to mg/kg.

Volatiles

1,1,1-Trichloroethane 0.68 100 a 100 a 500 b 1,000 c NS 0.68

1,1-Dichloroethane 0.27 19 26 240 480 NS 0.27

1,1-Dichloroethene 0.33 100 a 100 a 500 b 1,000 c NS 0.33

1,2-Dichlorobenzene 1.1 100 a 100 a 500 b 1,000 c NS 1.1

1,2-Dichloroethane 0.02 m 2.3 3.1 30 60 10 0.02 f

cis-1,2-Dichloroethene 0.25 59 100 a 500 b 1,000 c NS 0.25

trans-1,2-Dichloroethene 0.19 100 
a

100 
a

500 
b

1,000 
c

NS 0.19

1,3-Dichlorobenzene 2.4 17 49 280 560 NS 2.4

1,4-Dichlorobenzene 1.8 9.8 13 130 250 20 1.8

1,4-Dioxane 0.1 l 9.8 13 130 250 0.1 e 0.1 e

Acetone 0.05 100
a

100
b

500 
b

1,000 
c

2.2 0.05

Benzene 0.06 2.9 4.8 44 89 70 0.06

Butylbenzene 12 100a 100a 500 b 1,000 c NS 12

Carbon tetrachloride 0.76 1.4 2.4 22 44 NS 0.76

Chlorobenzene 1.1 100a 100a 500 b 1,000 c 40 1.1

Chloroform 0.37 10 49 350 700 12 0.37

Ethylbenzene 1 30 41 390 780 NS 1

Hexachlorobenzene 0.33 l 0.33e 1.2 6 12 NS 3.2

Methyl ethyl ketone 0.12 100 a 100 a 500 b 1,000 c 100 a 0.12

Methyl tert-butyl ether 0.93 62 100 a 500 b 1,000 c NS 0.93

Methylene chloride 0.05 51 100 a 500 b 1,000 c 12 0.05

n-Propylbenzene 3.9 100 a 100 a 500 b 1,000 c NS 3.9

sec-Butylbenzene 11 100 a 100 a 500 b 1,000 c NS 11

tert-Butylbenzene 5.9 100 a 100 a 500 b 1,000 c NS 5.9

Tetrachloroethene 1.3 5.5 19 150 300 2 1.3

Toluene 0.7 100 a 100 a 500 b 1,000 c 36 0.7

Trichloroethene 0.47 10 21 200 400 2 0.47

1,2,4-Trimethylbenzene 3.6 47 52 190 380 NS 3.6

1,3,5- Trimethylbenzene 8.4 47 52 190 380 NS 8.4

Vinyl chloride 0.02 0.21 0.9 13 27 NS 0.02

Xylene (mixed) 0.26 100 a 100 a 500 b 1,000 c 0.26 1.6

Per-and Polyfluoroalkyl 

Substances (PFAs)o

PFOA 0.00066 0.0066 0.033 0.5 0.6 NS 0.0011

PFOS 0.00088 0.0088 0.044 0.44 0.44 NS 0.0037

Notes:

l For constituents where the calculated SCO was lower than the contract required quantitation limit (CRQL), the CRQL is used as the Track 1 SCO value.
m For constituents where the calculated SCO was lower than the rural soil background concentration, as determined by the Department and Department of Health rural 

soil survey, the rural soil background concentration is used as the Track 1 SCO value for this use of the site.
n Protection of ecological resources SCOs were not developed for contaminants identified in Table 375-6.8(b) with "NS". Where such contaminants appear in Table 375-

6.8(a), the applicant may be required by the Department to calculate a protection of ecological resources SCO according to the TSD.
o SCOs for PFAs are taken from the NYSDEC Sampling, Analysis, and Assessment of Per-and-Polyfluoroalkyl Substances (PFAS) under NYSDEC's Part 375 Remedial Programs, 

dated April 2023. 

f For constituents where the calculated SCO was lower than the rural soil background concentration as determined by the Department and Department of Health rural soil 

survey, the rural soil background concentration is used as the Track 2 SCO value for this use of the site.
g
 This SCO is derived from data on mixed isomers of BHC.

h The SCO for this specific compound (or family of compounds) is considered to be met if the analysis for the total species of this contaminant is below the specific SCO.
i This SCO is for the sum of endosulfan I, endosulfan II, and endosulfan sulfate.
j This SCO is the lower of the values for mercury (elemental) or mercury (inorganic salts).
k The SCOs for unrestricted use were capped at a maximum value of 100 ppm.

e
 For constituents where the calculated SCO was lower than the contract required quantitation limit (CRQL), the CRQL is used as the SCO value.

a The SCOs for residential, restricted-residential and ecological resources use were capped at a maximum value of 100 ppm.
b
 The SCOs for commercial use were capped at a maximum value of 500 ppm.

c The SCOs for industrial use and the protection of groundwater were capped at a maximum value of 1000 ppm.
d The SCOs for metals were capped at a maximum value of 10,000 ppm. 
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Table 1B

Groundwater Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

Contaminant
Aqueous Water Quality 

Standards1, ug/L

Metals

Antimony 3

Arsenic ---

Arsenic 25

Barium 1,000

Beryllium 3

Cadmium 5

Chromium, hexavalent ---

Chromium, trivalent 50

Copper 200

Cyanide ---

Iron 300

Lead 25

Magnesium 35,000

Manganese 300

Mercury 0.7

Nickel 100

Selenium 10

Silver 50

Sodium 20,000

Thallium 0.5

Zinc 2000

PCBs/Pesticides

alpha-BHC 0.01

2,4,5-TP Acid (Silvex) ---

4,4'-DDD 0.3

4,4'-DDE 0.2

4,4'-DDT 0.2

Aldrin ---

beta-BHC 0.04

Chlordane (alpha) ---

Dibenzofuran ---

Dieldrin 0.004

Endosulfan I 0.12

Endosulfan II 0.12

Endosulfan sulfate 0.12

Endrin ---

Endrin aldehyde 5

Endrin ketone 5

gamma-BHC (Lindane) 0.05
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Table 1B

Groundwater Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

Contaminant
Aqueous Water Quality 

Standards1, ug/L

PCBs/Pesticides, Con't.

gamma-Chlordane 0.12

Heptachlor 0.04

Heptachlor epoxide 0.03

Lindane ---

Methoxychlor 35

Polychlorinated biphenyls ---

Toxaphene 0.06

Semivolatiles

1,1’-Biphenyl 5

2,2’-oxybis(1-Chloropropane) 5

2,4,5-Trichlorophenol 1

2,4-Dichlorophenol 1

2,4-Dimethylphenol 50

2,4-Dinitrophenol 10

2,4-Dinitrotoluene 5

2,6-Dinitrotoluene 5

2-Chloronaphthalene 10

2-Chlorophenol 1

2-Methylnaphthalene 502

2-Methylphenol 1

2-Nitroaniline 5

2-Nitrophenol 1

3,3’-Dichlorobenzidine 5

3-Nitroaniline 5

4-Chloro-3-methylphenol 1

4-Chloroaniline 5

4-Methylphenol 1

4-Nitroaniline 5

4-Nitrophenol 1

Acenaphthene 20

Acenapthylene 202

Anthracene 50

Atrazine 7.5

Benz(a)anthracene 0.002

Benzo(a)pyrene ---

Benzo(b)fluoranthene 0.002

Benzo(g,h,i)perylene 52

Benzo(k)fluoranthene 0.002

bis(2-Chloroethoxy)methane 5
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Table 1B

Groundwater Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

Contaminant
Aqueous Water Quality 

Standards1, ug/L

Semivolatiles, Con't.

Bis(2-Chloroethyl)ether 1

bis(2-Ethylhexyl)phthalate 5

Butylbenzylphthalate 50

Chrysene 0.002

Dibenz(a,h)anthracene 502

Dibenzofuran 52

Diethylphthalate 50

Dimethylphthalate 50

Di-n-butylphthalate 50

Di-n-octylphthalate 50

Fluoranthene 50

Fluorene 50

Hexachlorobenzene 0.04

Hexachlorobutadiene 0.5

Hexachlorocyclopentadiene 5

Hexachloroethane 5

Indeno(1,2,3-cd)pyrene 0.002

Isophorone 50

m-Cresol ---

Naphthalene 10

Nitrobenzene 0.4

N-Nitrosodiphenylamine 50

o-Cresol ---

p-Cresol ---

Pentachlorophenol 1

Phenanthrene 50

Phenol 1

Pyrene 50

Volatiles

1,1,1-Trichloroethane 5

1,1,2,2-Tetrachloroethane 5

1,1,2-Trichloro-1,2,2-trifluoroethane 5

1,1,2-Trichloroethane 1

1,1-Dichloroethane 5

1,1-Dichloroethene 5

1,1-Dichloroethylene ---

1,2,4-Trichlorobenzene ---
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Table 1B

Groundwater Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

Contaminant
Aqueous Water Quality 

Standards1, ug/L

1,2,4-Trimethylbenzene 5

1,2-Dibromo-3-chloropropane 0.04

1,2-Dibromoethane 0.0006

1,2-Dichlorobenzene 3

1,2-Dichloroethane 0.6

1,2-Dichloropropane 1

1,3,5- Trimethylbenzene ---

1,3-Butadiene ---

1,3-Dichlorobenzene 3

1,3-Dichlorobenzene ---

1,4-Dichlorobenzene 3

1,4-Dichlorobenzene ---

1,4-Dioxane 12

2-Butanone 50

2-Hexanone 50

4-Methyl-2-pentanone 502

Acetone 50

Benzene 1

Bromodichloromethane 50

Bromoform 50

Bromomethane 5

Butylbenzene ---

Carbon Disulfide 60

Carbon tetrachloride 5

Chlorobenzene 5

Chloroethane 5

Chloroform 7

Chloromethane 5

Cis- 1,3-Dichloropropene 0.4

cis-1,2-Dichloroethene 5

cis-1,2-Dichloroethylene ---

Cyclohexane ---

Dibromochloromethane 50

Dichlorodifluoromethane 5

Ethyl Acetate ---

Ethylbenzene 5

Freon 113 ---

Hexachlorobenzene ---

Volatiles, Con't.
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Table 1B

Groundwater Criteria Table

29 Clay Street

Brooklyn, New York 

BCP Site No. C224408

Contaminant
Aqueous Water Quality 

Standards1, ug/L

Volatiles, Con't.

Hexachlorobutadiene ---

Hexane ---

Isopropylbenzene 5

m,p-Xylene ---

m-Dichlorobenzene ---

Methyl Acetate NS

Methyl ethyl ketone ---

Methyl Isobutyl Ketone ---

Methyl tert-butyl ether 10

Methylcyclohexane ---

Methylene chloride 5

n-Propylbenzene ---

o-Dichlorobenzene ---

o-Xylene ---

p-Dichlorobenzene ---

sec-Butylbenzene ---

Styrene 5

tert-Butylbenzene ---

Tertiary Butyl Alcohol ---

Tetrachloroethene 5

Toluene 5

trans-1,2-Dichloroethene 5

trans-l,3-Dichloropropene 0.4

Trichloroethene 5

Trichlorofluoromethane 5

Vinyl Acetate ---

Vinyl Chloride 2

Xylene (mixed) 5

Per- and Polyfluoroalkyl Substances (PFAS)

PFOA 0.012

PFOS 0.012

Notes:

ug/L - micro gram per liter

1 - Division of Water Technical and Operational Guidance Values (TOGS) 

Ambient Water Quality Standards and Guidance Values (AWQS), ug/L

2 - Guidance value for 1,4-Dioxane, PFOA, and PFOS is from the NYSDEC 

Guidance to Regulate PFOA, PFOS, and 1,4-Dioxane in State Waters, dated 

October 5, 2021
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Table 1C

Soil Vapor Criteria Table

29 Clay Street

Brooklyn, NY

NYSDEC BCP No. C224408

1 2 3 4  

1,1,1-Trichloroethane 71556 2.5 20.6  -  - L B

1,1,2,2-Tetrachloroethane 79345 0.4 -  -  - M TD

1,1,2-Trichloroethane 79005 0.4 <1.5  -  - H TD

1,1-Dichloroethane 75343 0.4 <0.7  -  - L TD

1,1-Dichloroethene 75354 0.4 <1.4  -  - M B

1,2,4-Trichlorobenzene 120821 0.5 <6.8  -  - NA TD

1,2,4-Trimethylbenzene 95636 9.8 9.5  -  - NA D

1,2-Dibromoethane 106934 0.4 <1.5  -  - H TD

1,2-Dichlorobenzene 95501 0.5 <1.2  -  - M TD

1,2-Dichloroethane 107062 0.4 <0.9  -  - H TD

1,2-Dichloropropane 78875 0.4 <1.6  -  - M TD

1,3,5-Trimethybenzene 108678 3.9 3.7  -  - M D

1,3-Butadiene 106990 - <3.0  -  - H TD

1,3-Dichlorobenzene 541731 0.5 <2.4  -  - M TD

1,4-Dichlorobenzene 106467 1.2 5.5 344  - M TD

1,4-Dioxane 123911 - -  -  - M TD

2,2,4-Trimethylpentane 540841 5 -  -  - M D

2-Butanone 78933 16 12  -  - M TD

2-Hexanone 591786 - -  -  - NA TD

3-Chloropropene 107051 - -  -  - M TD

4-Ethyltoluene 622968 - 3.6  -  - NA TD

4-Methyl-2-pentanone 108101 1.9 6  -  - M TD

Acetone 67641 115 98.9 45.8  - L TD

Benzene 71432 13 9.4 10  - H D 

Benzyl chloride 100447 - <6.8  -  - H TD

Bromodichloromethane 75274 - -  -  - M TD

Bromoform 75252 - -  -  - M TD

Bromomethane 74839 0.5 <1.7  -  - M TD

Carbon disulfide 75150 - 4.2  -  - M TD

Carbon tetrachloride 56235 1.3 <1.3 1.1  - H A

Chlorobenzene 108907 0.4 <0.9  -  - M TD

Chloroethane 75003 0.4 <1.1  -  - L TD

Chloroform 67663 1.2 1.1 6.34  - H TD

Chloromethane 74873 4.2 3.7  -  - M TD

cis-1,2-Dichloroethene 156592 0.4 <1.9  -  - M B

cis-1,3-Dichloropropene 10061015 0.4 <2.3  -  - NA TD

Cyclohexane 110827 6.3 -  -  - L D

Decision 

MatrixVolatile Organics in Air CAS No.
 NYSDOH Soil Vapor Intrusion Guidance Criteria

Toxicity
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Table 1C

Soil Vapor Criteria Table

29 Clay Street

Brooklyn, NY

NYSDEC BCP No. C224408

1 2 3 4  

Decision 

MatrixVolatile Organics in Air CAS No.
 NYSDOH Soil Vapor Intrusion Guidance Criteria

Toxicity

Dibromochloromethane 124481 - -  -  - NA TD

Dichlorodifluoromethane 75718 10 16.5  -  - NA TD

Ethanol 64175 1300 210  -  - L TD

Ethyl Acetate 141786 - 5.4  -  - M TD

Ethylbenzene 100414 6.4 5.7 7.62  - M D

Freon-113 76131 2.5 3.5  -  - L TD

Freon-114 76142 0.4 <6.8  -  - NA TD

Heptane 142825 18 -  -  - M E

Hexachlorobutadiene 87683 0.5 <6.8  -  - M TD

Isopropanol 67630 - -  -  - M TD

Methyl tert butyl ether 1634044 14 11.5 36  - M TD

Methylene chloride 75092 16 10 7.5 60 NA TD

n-Hexane 110543 14 10.2 - - M E

o-Xylene 95476 7.1 7.9 7.24 - M D

p/m-Xylene 179601231 11 22.2 22.2 - M E

Styrene 100-42-5 1.4 1.9 5.13 - M TD

Tertiary butyl Alcohol 75-65-0 - - - - NA TD

Tetrachloroethene (PCE) 127184 2.5 15.9 6.01 30 H B

Tetrahydrofuran 109999 0.8 - - - M TD

Toluene 108883 57 43 39.8 - L F

trans-1,2-Dichloroethene 156605 - - - - NA TD

trans-1,3-Dichloropropene 10061026 NC <1.3 - - NA TD

Trichloroethene 79016 0.5 4.2 1.36 2 H A

Trichlorofluoromethane 75694 12 18.1 - - L TD

Vinyl bromide 593602 - - - - H TD

Vinyl chloride 75014 0.4 <1.9  -  - H A

Notes

Decision Criteria used:

Martix A: Sub-Slab >5, Indoor Air >5 ND - Non-detect

Martix B: Sub-Slab >100, Indoor Air >30 NA - Not applicable

Toxicities from DAR-1 Appendix C/SCG/ACG NFA - No further action

(H) HIGH Toxicity Contaminant. TD - To be determined based on the NYSDOH VI Decision 

(M) MODERATE Toxicity Contaminant.

(L) LOW Toxicity Contaminant. Reasonable - Take reasonable/practical actions to identify source/reduce exposure

NYSDOH Soil Vapor Intrusion Guidance Criteria

1 - Table C-1 2003 Upper Fence Study of Volatile Organic Chemicals in air of Fuel Oil Heated Homes for Indoor Air

3 -Table C-5 2005 Health Effects Institute 95th Percentile for Indoor Air 

4 -NYSDOH Air Guidance Value

NYSDOH Specific Compounds for Matrix Eval

2 - Table C-2 2001 USEPA BASE 90th Percentile for Indoor Air 
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Table 2

Typical Analytical Parameters, Methods, Preservation, Holding Time and Container Requirements

29 Clay Street, Brooklyn NY 

NYSDEC BCP Site No. C224408

Analytical

Parameter

VOCs 1 - Methanol, 2 - 

Water; Cool to 4° C;

(TCL) no headspace

Soil PCBs 12 SW-846 Method 

8082A
Cool to 40 C 365 days to analysis (1) 250 mL amber 

glass jar

Pesticides

(TCL)

SVOCs

(TCL)

1,4-Dioxane

Soil Mercury 12 SW-846 Method 

7471B
Cool to 40 C 28 days to analysis (1) 60 mL glass jar

Soil Cyanide 12 SW-846 Method 

9010C/9012B
Cool to 40 C 14 days to analysis (1) 250 mL amber 

glass jar

Soil Herbicides 12 SW-846 Method 

8151A
Cool to 40 C 14 days to extraction (1) 250 mL amber 

glass jar

Soil PFAs 12 EPA Method 1633 Cool to 40 C 14 Days (1) 250 mL plastic 

container

VOCs

(TCL)

VOCs with TICs, 

including 1,4-Dioxane

(TCL)

SVOCs

(TCL)

SVOCs with TICs

(TCL)

Metals- total

(TAL)

Metals-dissolved

(TAL)

Groundwater Pesticides (TCL) 8 SW-846 Method 

8081B
Cool to 40 C 7 days to extraction (2) 120 mL amber 

glass jar

Groundwater Herbicides (TCL) 8 SW-846 Method 

8151A
Cool to 40 C 7 days to extraction (2) 1000 mL amber 

glass jar

Groundwater PCBs 8 SW-846 Method 

8082A
Cool to 40 C 365 days to analysis (1) 250 mL amber 

glass jar

Groundwater Cyanide 8 SW-846 Method 

9012A
Cool to 40 C 14 days to analysis (1) 250 mL amber 

glass jar

Groundwater Mercury 8 SW-846 Method 

7470 A
HNO3; Cool to 4° C 28 days to analysis (1) 250 mL plastic 

container

Groundwater PFAs 8 EPA Method 1633 Cool to 40 C 14 Days (1) 250 mL plastic 

container

Soil Gas VOCs 5 EPA Method TO-15 None 14 days to analysis (1) Evacuated 6-Liter 

SUMMA® canister

Notes:

(2) 250 mL amber 

glass jar

7 days to extractionCool to 40 CSW-846 Method 

8270D

8Groundwater

1 Actual number of samples may vary depending on field conditions, sample material availability, and field observations.  See RIWP for estimates.  

2Holding times listed are method holding time calculated from time of collection and not NYSDEC ASP holding times. 
3 MS/MSDs require duplicate volume for all parameters for solid matrices; MS/MSDs require triplicate volume for organic parameters for aqueous matrices and 

duplicate volume for inorganic parameters for aqueous matrices

(1) 500 mL plastic 

container

Groundwater 8 SW-846 Method 

6020B/7470A Series

HNO3; Cool to 4° C 28 days to analysis for Hg; 180 

days to analysis  for other 

metals

(1) 500 mL plastic 

container

Groundwater 8 SW-846 Method 

6020B/7470A Series

HNO3; Cool to 4° C 28 days to analysis for Hg; 180 

days to analysis  for other 

(2) 250 mL amber 

glass jar

Groundwater 8 SW-846 Method 

8270D
Cool to 40 C 7 days to extraction

(3) Vial 

Groundwater 1,4-Dioxane 8 SW-846 Method 

8270D
 Cool to 40 C 7 days to analysis (2) 250 mL amber 

glass jar

Groundwater 8 SW-846 Method 

8260C
HCl; Cool to 40 C; no 

headspace

14 days to analysis

Groundwater 8 SW-846 Method 

8260C
HCl; Cool to 40 C; no 

headspace

14 days to analysis (3) Vial 

(1) 60 mL glass jarSoil 12 SW-846 Method 

6010DSeries
Cool to 40 C 180 days to analysisMetals

(1) 250 mL amber 

glass jar

Soil 12 SW-846 Method 

8270D
Cool to 4° C 7 days to extraction (2) 250 mL amber 

glass jars

Soil 12 SW-846 Method 

8270D
Cool to 4° C 14 days to extraction

(1) 250 mL amber 

glass jar

Soil 12 SW-846 Method 

8081A
Cool to 40 C 14 days to extraction

Sample Container3

Soil 12 SW-846 Method 

8260C/5035

14 days to analysis (3) Vial 

Sample Matrix

Numer of 

Samples1
EPA Analytical 

Method

Sample 

Preservation Holding Time2
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Table 3

Typical Laboratory Data Quality Objectives

Soil Samples

29 Clay Street, Brooklyn, NY

NYCDEC BCP Site No. C224408

Parameter Method Matrix Accuracy Control Limits

Accuracy Frequency 

Requirements Precision (RPD) Control Limits

Precision Frequency 

Requirements

VOCs SW-846 Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

(TCL) 1,2-Dichloroethane-d4        70-130 One per 20 per soils

4-Bromofluorobenzene       70-130 RPD <30

Dibromofluoromethane      70-130

Toluene-d8                       70-130

2-Chloroethoxyethane        70-130 Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

RPD <30 One per 30 per matrix type

Matrix Spikes

30-151% recovery

VOCs with SW-846 Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

Tentatively Identified Method 

8260C

1,2-Dichloroethane-d4  70-130 One per 20

Compounds (TICs) 4-Bromofluorobenzene  70-130 RPD <30

Dibromofluoromethane   70-130

Toluene-d8                     70-130

Matrix Spikes Matrix Spikes: MS/MSDs            RPD MS/MSDs: 

36-162 % recovery One per 20 RPD<30 One per 20

PCBs Soil Surrogates                               % Rec. Surrogates: Field Duplicates Field Duplicates: 

2,4,5,6-Tetrachloro-m-xylene     30-150

Decachlorobiphenyl                   30-150 RPD <50

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

40-140% recovery RPD<50 One per 20 per matrix type

SVOCs SW-846 Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

Phenol-d6                         10-120

2-Fluorophenol                  25-120 RPD <50

2,4,6-Tribromophenol        10-136

Nitrobenzene-d5                23-120

2-Fluorobiphenyl               30-120

4-Terphenyl-d14               18-120

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

14-144% recovery One per 20 per matrix type

SVOCs with TICs SW-846 

Method 

8270D

Soil Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

Phenol-d5                      10-120 One per 20

2-Fluorophenol               21-120 RPD <50

2,4,6-Tribromophenol    10-120

Nitrobenzene-d5            23-120

2-Fluorobiphenyl            15-120

4-Terphenyl-d14              41-149

Matrix Spikes Matrix Spikes: MS/MSDs                    RPD MS/MSDs: 

14-144% One per 20 RPD<50 One per 20

1,4-Dioxane SW-846 Soil Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

1,4-Dioxane-d8                15-110

RPD <30

Matrix Spikes MS/MSDs                    (RPD) MS/MSDs: 

40-140% recovery RPD<30 One per 20

Pesticides Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

(TCL) Decachlorobiphenyl         30-150

Tetrachloro-m-xylene      30-150 RPD <50

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

30-150% Recovery One per 20 per matrix 

type

RPD<50 One per 20 per matrix type

Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

o-Terphenyl                   27-153

Tetracosane-d50            28-148 RPD <50

5α-androstane                27-148

TPH-DRO                       10-149 One per 20 per matrix 

type

TPH-DRO                       44 One per 20 per matrix type

Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

2,4-DCAA                    30-150

RPD <50

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

30-150% Recovery One per 20 per matrix type

RPD<50

Metals Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

(TAL) One per 20 per soils

RPD <20

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

75-125% recovery One per 20 per matrix type

RPD <20

SW-846 

Method 

6010D

Soil

One per 20 per matrix 

type

Herbicides SW-846 

Method 

8151A

Soil

All samples, standards, 

QC samples

One per 20 per soils

One per 20 per matrix 

type

SW-846 

Method 

8081A

Soil

All samples, standards, 

QC samples

One per 20 per soils

Total Petroleum 

Hydrocarbons

SW-846 

Method 

8015B

Soil

All samples, standards, 

QC samples

One per 20 per soils

One per 50 per matrix 

type

All samples, standards, 

QC samples

Method 

8270D

All samples, standards, 

QC samples

One per 20 per soils

SW-846 

Method 

8082A

All samples, standards, 

QC samples

One per 20 per soils

One per 20 per matrix 

type

Soil

Method 

8270D

All samples, standards, 

QC samples

One per 20 per soils

Soil

Methods 

8260B/5035

All samples, standards, 

QC samples

One per 30 per matrix 

type

Soil

All samples, standards, 

QC samples
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Table 3

Typical Laboratory Data Quality Objectives

Soil Samples

29 Clay Street, Brooklyn, NY

NYCDEC BCP Site No. C224408

Parameter Method Matrix Accuracy Control Limits

Accuracy Frequency 

Requirements Precision (RPD) Control Limits

Precision Frequency 

Requirements

PFAs LCMSMS- Soil Surrogates                                                                                                   

% Rec.

Surrogates: Field Duplicates Field Duplicates: 

Isotope Perfluoro[13C4]Butanoic Acid (MPFBA)                                                         

61-135

One per 20 per soils

Dilution Perfluoro[13C4]Butanoic Acid (MPFBA)                                                         

58-132

RPD <30

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)                                                    

62-163

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)                                                    

58-150

Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)                                       

70-131

One per 20 per matrix type

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)                                       

74-139

RPD <30

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)                                       

57-129

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)                                       

66-128

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)                                         

60-129

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)                                         

71-129

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid 

(M3PFHxS)                                     71-134

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid 

(M3PFHxS)                                     78-139

Perfluoro[13C8]Octanoic Acid (M8PFOA)                                                        

62-129

Perfluoro[13C8]Octanoic Acid (M8PFOA)                                                        

75-130

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic 

Acid (M2-6:2FTS)                   14-147

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic 

Acid (M2-6:2FTS)                   20-154

Perfluoro[13C9]Nonanoic Acid (M9PFNA)                                                        

59-139

Perfluoro[13C9]Nonanoic Acid (M9PFNA)                                                       

72-140

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)                                                 

79-136

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)                                                 

69-131

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)                                        

75-130

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)                                        

62-124

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic 

Acid (M2-8:2FTS)                    19-175

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic 

Acid (M2-8:2FTS)                    10-162

N-Deuteriomethylperfluoro-1-

octanesulfonamidoacetic Acid (d3-NMeFOSAA)        

24-116

N-Deuteriomethylperfluoro-1-

octanesulfonamidoacetic Acid (d3-NMeFOSAA)        

31-134

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-

PFUDA)                                61-155

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-

PFUDA)                               55-137

Perfluoro[13C8]Octanesulfonamide (M8FOSA)                                                   

10-112

Perfluoro[13C8]Octanesulfonamide (M8FOSA)                                                   

10-117

N-Deuterioethylperfluoro-1-

octanesulfonamidoacetic Acid (d5-NEtFOSAA)            

34-137

N-Deuterioethylperfluoro-1-

octanesulfonamidoacetic Acid (d5-NEtFOSAA)            

27-126

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)                                                

48-131

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)                                                

54-150

Perfluoro[1,2-13C2]Tetradecanoic Acid 

(M2PFTEDA)                                          22-136

Perfluoro[1,2-13C2]Tetradecanoic Acid 

(M2PFTEDA)                                          24-159

Matrix Spikes

46-182% recovery

Mercury Soil Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

One per 20 per soils

RPD <20

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

80-125% recovery One per 20 per matrix type

RPD <20

Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

One per 20 per soils

RPD <35

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

75-125% Recovery One per 20 per matrix type

RPD <35

Recovery criteria for laboratory control samples must be at least as stringent as MS/MSD criteria.
Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.

All samples, standards, 

QC samples

One per 20 per matrix 

type

SW-846 

Method 

7471B

One per 20 per matrix 

type

Cyanide SW-846 

Method 

9012A

Soil

One per 35 per matrix 

type
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Table 4

Typical Laboratory Data Quality Objectives

Groundwater Samples

29 Clay Street, Brooklyn, NY

NYSDEC BCP Site No. C224408

Parameter Method Matrix Accuracy Control Limits

Accuracy Frequency 

Requirements Precision (RPD) Control Limits

Precision Frequency 

Requirements

VOCs SW-846 Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

(TCL) Method 8260C 1,2-Dichloroethane-d4  70-130 All samples, 

standards, QC 

samples

One per 20

4-Bromofluorobenzene  70-130 RPD <20

Dibromofluoromethane   70-130

Toluene-d8                     70-130

Matrix Spikes Matrix Spikes: MS/MSDs            RPD MS/MSDs: 

36-162 % recovery One per 20 RPD <20 One per 20

VOCs with SW-846 Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

Tentatively Identified Method 8260C 1,2-Dichloroethane-d4  70-130 One per 20
Compounds (TICs) 4-Bromofluorobenzene  70-130 RPD <20

Dibromofluoromethane   70-130

Toluene-d8                     70-130

Matrix Spikes Matrix Spikes: MS/MSDs            RPD MS/MSDs: 

36-162 % recovery One per 20 RPD <20 One per 20

SVOCs Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

Phenol-d5                      10-120 One per 20

2-Fluorophenol               21-120 RPD <50

2,4,6-Tribromophenol    10-120

Nitrobenzene-d5            23-120

2-Fluorobiphenyl            15-120

4-Terphenyl-d14              41-149

Matrix Spikes Matrix Spikes: MS/MSDs                    RPD MS/MSDs: 

14-144% One per 20 RPD <50 One per 20

SVOCs with TICs SW-846 Method 

8270D

Groundwater Surrogates                     % Rec. Surrogates: Field Duplicates: Field Duplicates: 

Phenol-d5                      10-120 All samples, 

standards, QC 

samples

One per 20

2-Fluorophenol               21-120 RPD <50

2,4,6-Tribromophenol    10-120

Nitrobenzene-d5            23-120

2-Fluorobiphenyl            15-120

4-Terphenyl-d14              41-149

Matrix Spikes Matrix Spikes: MS/MSDs                    RPD MS/MSDs: 

14-144% One per 20 RPD <50 One per 20

1,4-Dioxane SW-846 Groundwater Surrogates                       % Rec. Surrogates: Field Duplicates Field Duplicates: 

Method 8270D 1,4-Dioxane-d8                15-110 All samples, 

standards, QC 

samples

One per 20 per soils

RPD <30

Matrix Spikes Matrix Duplicates MS/MSDs: 

40-140% recovery RPD<30 One per 20

Metals Surrogates: Field Duplicates Field Duplicates: 

(Total and Dissolved) One per 20

RPD <20

Matrix Spikes Matrix Spikes: Matrix Duplicates MS/MSDs: 

75-125% recovery One per 20 One per 20

RPD <20

Mercury Surrogates: Field Duplicates Field Duplicates: 

(Total and Dissolved) One per 20

RPD <35 (dissolved)

RPD<20 (Total)

Matrix Spikes Matrix Spikes: Matrix Duplicates MS/MSDs: 

75-125% recovery One per 20 RPD <35 (dissolved) One per 20

RPD<20 (Total)

PCBs SW-846 Method 

8082A

Groundwater Surrogates                               % Rec. Surrogates: Field Duplicates Field Duplicates: 

2,4,5,6-Tetrachloro-m-xylene     30-150 All samples, 

standards, QC 

samples

One per 20

Decachlorobiphenyl                   30-150 RPD <50

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

40-140% recovery One per 20 per matrix 

type
RPD<50 One per 20 per matrix 

type
Herbicides SW-846 Method 

8151A

Groundwater Surrogates                       % Rec. Surrogates: Field Duplicates: Field Duplicates: 

2,4-DCAA                    30-150 All samples, 

standards, QC 

samples

One per 20 

RPD <50

Matrix Spikes Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

30-150% Recovery One per 20 per matrix 

type
RPD<50 One per 20 per matrix 

type

TCL All samples, 

standards, QC 

samples

Groundwater

Groundwater
All samples, 

standards, QC 

SW-846 Method 

8270D

Groundwater

SW-846 

Methods 6020B

Groundwater

All samples, 

standards, QC 

samples

SW-846 

Methods 7470A

Groundwater

All samples, 

standards, QC 

samples
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Table 4

Typical Laboratory Data Quality Objectives

Groundwater Samples

29 Clay Street, Brooklyn, NY

NYSDEC BCP Site No. C224408

Parameter Method Matrix Accuracy Control Limits

Accuracy Frequency 

Requirements Precision (RPD) Control Limits

Precision Frequency 

Requirements

Surrogates                     % Rec. Surrogates: Field Duplicates Field Duplicates: 

Decachlorobiphenyl      15-142 All samples, 

standards, QC 

samples

One per 20

2,4,5,6-Tetrachloro-m-xylene    36-126 RPD <30

Matrix Spikes Matrix Spikes: MS/MSDs            RPD MS/MSDs: 

30-150% recovery One per 20 One per 20

RPD <30

PFAs Grounwater Surrogates                                                                                                   Surrogates: Field Duplicates Field Duplicates: 

Perfluoro[13C4]Butanoic Acid (MPFBA)                                                         One per 20 

Perfluoro[13C4]Butanoic Acid (MPFBA)                                                         RPD <30

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)                                                    

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)                                                    

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)                                       

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)                                       

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)                                       

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)                                       Matrix Spikes: MS/MSDs                    (RPD) MS/MSDs: 

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)                                         One per 20 per matrix 

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)                                         RPD <30

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)                                     

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)                                     

Perfluoro[13C8]Octanoic Acid (M8PFOA)                                                        

Perfluoro[13C8]Octanoic Acid (M8PFOA)                                                        

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-

Perfluoro[13C9]Nonanoic Acid (M9PFNA)                                                        

Perfluoro[13C9]Nonanoic Acid (M9PFNA)                                                       

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)                                                 

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)                                                 

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)                                        

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)                                        

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid 

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid 

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)                                

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)                               

Perfluoro[13C8]Octanesulfonamide (M8FOSA)                                                   

Perfluoro[13C8]Octanesulfonamide (M8FOSA)                                                   

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid 

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid 

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)                                                

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)                                                

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)                                          

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)                                          

Matrix Spikes

46-182% recovery
Surrogates: Field Duplicates Field Duplicates: 

One per 20

RPD <35

Matrix Spikes Matrix Spikes: Matrix Duplicates Matrix Duplicates: 

75-125% recovery One per 35 One per 20 

RPD <35

Recovery criteria for laboratory control samples must be at least as stringent as MS/MSD criteria.

Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.

All samples, 

standards, QC 

samples

All samples, 

standards, QC 

samples

One per 20 per matrix 

type

Pesticides (TCL) SW-846 Method 

8081B

Groundwater

Cyanide EPA Method 

9012B

Groundwater

EPA Method 

1633

 GeoEnvironmental of New York Page 2 of 2
July 2024

File No. 41.0163305.00



Table 5

Typical Laboratory Data Quality Objectives

Soil Gas Samples

29 Clay Street, Brooklyn, NY

NYSDEC BCP Site No. C224408

Parameter Method Matrix Accuracy Control Limits

Accuracy Frequency 

Requirements

Precision (RPD) 

Control Limits

Precision Frequency 

Requirements

VOCs EPA Method TO-15 Soil Gas Surrogates                     % Rec. Surrogates: Matrix Duplicates Matrix Duplicates 

4-Bromofluorobenzene  78-124 RPD £30 One per 20All samples, standards, 

QC samples
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Table 6

QC Sample Preservation and Container Requirements

29 Clay St., Brooklyn, NY

NYSDEC BCP Site No. C224408

Analytical

Parameter

VOCs 1 - Methanol, 2 - 

Water; Cool to 4° 

C;

(TCL) no headspace

Soil PCBs 2 SW-846 Method 

8082A
Cool to 40 C 365 days to analysis (1) 250 mL amber 

glass jar

SVOCs

(TCL)

1,4-Dioxane

Metals

(TAL)

Soil Mercury 2 SW-846 Method 

7471B
Cool to 40 C 28 days to analysis (1) 60 mL glass jar

Soil Cyanide 2 SW-846 Method 

9010C/9012B
Cool to 40 C 14 days to analysis (1) 250 mL amber 

glass jar

Soil Herbicides 2 SW-846 Method 

8151A
Cool to 40 C 14 days to extraction (1) 250 mL amber 

glass jar

Soil Pesticides 2 SW-846 Method 

8141A6
Cool to 40 C 14 days to extraction (1) 300 mL amber 

glass jar

Soil PFAs 2 EPA Method 1633 Cool to 40 C 14 Days (1) 250 mL plastic 

container

Sample Container

Soil 2 SW-846 Method 

8260C/5035

14 days to analysis (3) Vial Preserved

Sample Matrix

No. of 

Samples

EPA Analytical 

Method

Sample 

Preservation Holding Time1

Soil 2 SW-846 Method 

8270D
Cool to 4° C 7 days to extraction (2) 250 mL amber 

glass jars

Soil 2 SW-846 Method 

8270D
Cool to 4° C 14 days to extraction (1) 250 mL amber 

glass jar

(1) 60 mL glass jarSoil 2 SW-846 Method 

6010DSeries
Cool to 40 C 180 days to analysis
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Table 6

QC Sample Preservation and Container Requirements

29 Clay St., Brooklyn, NY

NYSDEC BCP Site No. C224408

VOCs

(TCL)

SVOCs

(TCL)

Metals- total

(TAL)

Metals-dissolved

(TAL)

Groundwater Pesticides (TCL) 1 SW-846 Method 

8081B
Cool to 40 C 7 days to extraction (2) 120 mL amber 

glass jar

Groundwater Herbicides (TCL) 1 SW-846 Method 

8151A
Cool to 40 C 7 days to extraction (2) 1000 mL amber 

glass jar

Groundwater PCBs 1 SW-846 Method 

8082A
Cool to 40 C 365 days to analysis (1) 250 mL amber 

glass jar

Groundwater Cyanide 1 SW-846 Method 

9012A
Cool to 40 C 14 days to analysis (1) 250 mL amber 

glass jar

Groundwater Mercury 1 SW-846 Method 

7470 A
HNO3; Cool to 4° 

C

28 days to analysis (1) 250 mL plastic 

container

Groundwater PFAs 1 EPA Method 1633 Cool to 40 C 14 Days (1) 250 mL plastic 

container

Soil Gas VOCs 1 EPA Method TO-15 None 14 days to analysis (1) Evacuated 6-

Liter SUMMA® 

canister
Notes:

Groundwater 1 SW-846 Method 

8260C
HCl; Cool to 40 C; 

no headspace

14 days to analysis (3) Vial 

(2) 250 mL amber 

glass jar

Groundwater 1 SW-846 Method 

8270D
Cool to 40 C 7 days to extraction

Groundwater 1,4-Dioxane 1 SW-846 Method 

8270D
 Cool to 40 C 7 days to analysis (2) 250 mL amber 

glass jar

1 Holding times listed are method holding time calculated from time of collection and not NYSDEC ASP holding times. 

(1) 500 mL plastic 

container

Groundwater 1 SW-846 Method 

6020B/7470A 

Series

HNO3; Cool to 4° 

C

28 days to analysis for Hg; 

180 days to analysis  for 

other metals

(1) 500 mL plastic 

container

Groundwater 1 SW-846 Method 

6020B/7470A 

Series

HNO3; Cool to 4° 

C

28 days to analysis for Hg; 

180 days to analysis  for 

other metals
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Chunhua Liu, PhD 
Senior Technical Specialist 

 

Summary of Experience 

Dr. Liu is a senior chemist with more than 10 years of experience in analytical 
chemistry, data validation and management, and quality control and quality assurance 
for remedial investigations and remedial actions.  Her experience includes laboratory 
chemical analysis, EPA Region I and Region II data validation and data usability 
evaluation, data usability evaluation for Massachusetts Contingency Plan (MCP), 
sampling and analysis plan development in accordance with the NYSDEC Analytical 
Service Protocol and Massachusetts Compendium of Quality Assurance and Quality 
Control Requirements (QA/QC) and Performance Standards for Selected Analytical 
Methods, and quality control and quality assurance for Superfund and MCP projects.   

Dr. Liu majored in environmental chemistry and during her doctoral study at Harvard 
School of Public Health, she researched analytical methods for sediment and evaluated 
metal fate and transport in sediment.  Dr. Liu worked at Parsons for over seven years 
and at Gradient for one year before joining GZA.  At Parsons, Dr. Liu led the quality 
control and assurance and data management efforts from developing Quality 
Assurance Project Plan (QAPP) to assuring implementation of QA/QC requirements 
and from field sampling preparation and arrangement to chemical data management.  
Dr. Liu was responsible for the QA/QC and data validation and data usability evaluation 
for a 10,000-acre BRAC and Superfund NPL site in New York and assisted in the 
successful transfer of over 8,000 acres of land.  Dr. Liu performed data usability 
evaluation for various Massachusetts Contingency Plan sites at Gradient and GZA. 

Relevant Project Experience 

Senior Technical Specialist. Leads GZA human health risk assessment efforts for 
federal and state level superfund and MCP projects.  Dr. Liu is also responsible for data 
usability evaluation for various projects.  

Technical Director. Directed preparation and submittal of the Site-Wide Sampling and 
Analysis Plan (SAP) and the Site-Wide Quality Assurance Project Plan (QAPP) for a 
10,000-acre Superfund site in New York in accordance with the Department of Defense 
(DOD), NYSDEC ASP, EPA Region II and EPA guidance.  Directed project field sampling 
and data management.  Supervised data validation in accordance with EPA Region II 
SOPs and NYSDEC ASP based on the NYSDEC ASP Category B deliverables.  Identified 
laboratories qualified for project chemical analyses and interfaced with various 
analytical laboratories to address analytical deficiencies.  Submitted data summary 
report to EPA Region II on a quarterly basis.  

Lead Chemist and Risk Assessor. Led data usability evaluation and supported the 
successful closure of a 125-acre Hingham Annex Guaranteed Fixed Price Remediation 
Project.  Dr. Liu also led the risk assessment effort and the effort of evaluating pesticide 
fate and transport at the site and successfully demonstrated that the pesticide 
conditions at the site were related to the past normal use of pesticides and therefore 
were not associated with the release at the Site.   

Technical Director. Directed preparation and submittal of the SAP and the QAPP for 
various Formerly Used Defense (FUD) Sites.  Supervised field sampling and data 
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validation in accordance with guidance from various EPA regions.  Reviewed data validation and data usability report.  

Technical Director. Directed data validation for various Superfund sites in EPA Region I and Region II in accordance with the EPA 
regional and state SOPs and the EPA Functional Guidelines.  Led data validation for numerous MCP sites for various analytical 
analyses including metal, VOC, SVOC, pesticide, PCB, EPH, VPH, and TPH analyses. 

Project Chemist. Evaluated different analytical methods for hexavalent chromium analysis.  Compared analytical methods 
developed by NJDEP and EPA and identified the appropriate method for a CERCLA site in New Jersey.  

Project Chemist. Evaluated quantitatively potential impacts to metal data usability by interference caused by common metals in 
environmental samples for a CERCLA site in New York.  

Project Chemist. Performed data validation for indoor air samples for various CERCLA and MCP Sites to assist evaluation of 
potential vapor intrusion pathway. 

Project Chemist. Performed Level IV data validation for a Superfund site in New York for various analytical analyses including 
metal, VOC, SVOC, pesticide, and PCB analyses.  Reviewed TIC identification and quantitation and assessed chromatograms and 
mass spectrums for VOCs and SVOCs.  

Project Chemist. Provided technical support, prepared QAPPs, established proper data quality objectives (DQOs) for various 
projects, maintained project quality control, trained junior scientists, coordinated project field sampling and laboratory analyses, 
addressed non-conformance issues associated with the data produced by the laboratory, conducted statistical analysis, and 
prepared data validation reports on numerous RCRA/CERCLA and MCP projects.  

ENVIRONMENTAL ASSESSMENT AND REMEDIATION PROJECTS   

(Former Malden MGP) Senior Scientist - Lead Risk Assessor, Chemist, Site Assessment, Malden, Massachusetts. Leading 
ongoing risk assessment work at large, complex former MGP that encompasses more than 16 acres of land and more than 10 
different properties.  Work has included vapor intrusion pathway evaluation, imminent hazard evaluation, substantial hazard 
evaluation, data usability evaluation, and risk characterizations for evaluation of effectiveness of sub-slab depressurization systems 
and remediation, direction of Site remediation and investigations, and verification of the need for AULs.  GZA was able to 
demonstrate that indoor air impacts in a residential area were not related to MGP residuals, allowing for closure of that portion of 
the Site.  Risk characterizations also demonstrated that Site conditions did not pose substantial hazards, confirming the 
effectiveness of the Temporary Solution. 

(Commercial Point LNG Facility) Senior Scientist - Lead Risk Assessor, Site Assessment and Closure, Dorchester 
Massachusetts.  Directed risk characterization to support MCP closure of former MGP facility that was currently being used as a 
Liquefied Natural Gas (LNG) storage and distribution facility.  Performed risk characterization to support supplemental Phase II – IV 
MCP investigations and Permanent Solution status while allowing for beneficial reuse of the facility for LNG operations and a solar 
power generating facility.  Also performed focused risk characterizations in support of an AUL filing and potential reuse options for 
portions of the Site. 

(Former Haverhill Holder Site) Senior Scientist - Lead Risk Assessor, Site Closure, Haverhill Massachusetts.  Directed risk 
characterization to support MCP closure of former MGP gas holder facility where wastes had been disposed.  Conducted risk 
characterization to facilitate development of cost-effective cleanup plan involving focused soil excavation and use restrictions that 
allowed for achievement of a Permanent Solution.  Performed a Method 3 risk characterization to support the complex 
supplemental Phase II investigation.  This complex site encompassed properties owned by seven different parties, including 
residential land and portions of a river/tributary system.   

(Gloucester Former MGP) Senior Scientist - Lead Risk Assessor, Human Health Risk Assessment, North Shore, Massachusetts. 
Performed Method 3 Risk Characterization for multiple parcels to support the Supplemental Phase II Comprehensive Site 
Assessment initiated by other consultants under the Massachusetts Contingency Plan.  This Site included MGP impacts to 
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approximately 45 acres of Gloucester Harbor sediment.  GZA evaluated potential human health risks via exposure to soil, 
groundwater, sediment, surface water, homegrown produce, and consumption of fish.  In addition, Risk Characterization was used 
in the early stages of the project to assist identification of data gaps and Site investigation.  

(Salem Power Plant) Project Manager, Cost Recovery Negotiations, Salem, Massachusetts.  Working through counsel, 
provided advice to a prior owner with respect to remedial obligations under the Massachusetts Contingency Plan (MCP) associated 
with impacts to soil at this power generating facility.  Work included review of hot spot evaluation, risk characterization, and 
remediation performed at the Site.  Given the Site use, we concluded that most of the claimed costs that had been incurred by the 
current owner were not necessary under the MCP and thus should not be subject to recovery from our client. 

(Sawyer Passway) Senior Scientist - Lead Risk Assessor, Chemist, MGP Site Closure, Fitchburg, Massachusetts. Performed a 
Substantial Hazard Evaluation and a Method 3 Risk Characterization to support fast-track Massachusetts Contingency Plan (MCP) 
Phase II/III study of large, complex former MGP facility on the banks of a major New England river. The work had to be completed 
within two months to meet a key regulatory deadline. Work included a risk evaluation to support a streamlined supplemental field 
exploration program, a risk evaluation to direct the focused soil excavation, and a substantial hazard evaluation for the cost-
effective temporary solution within the required regulatory deadlines. GZA’s continuing work on this project has included technical 
support for an insurance cost-recovery claim, periodic evaluations of the temporary solution, completion of soil 
stabilization/solidification pilot studies, implementation of focused remedial programs during site building demolition work and 
development of remedial, plans directed at achieving a Permanent Solution (PS).  Based on updated evaluations, a cost-effective 
approach to a PS was developed in 2014 and a Method 3 Risk Characterization was performed to support a PSS in 2015. 

(Former Army Depot Activity Site), Technical Director, Syracuse, New York. Directed preparation and submittal of the Site-
Wide Sampling and Analysis Plan (SAP) and the Site-Wide QAPP for a 10,000-acre Superfund site in New York in accordance with 
the Department of Defense (DOD), NYSDEC ASP, USEPA Region II and USEPA guidance.  Directed project field sampling and data 
management.  Supervised data validation in accordance with USEPA Region II SOPs and NYSDEC ASP based on the NYSDEC ASP 
Category B deliverables.  Identified laboratories qualified for project chemical analyses and interfaced with various analytical 
laboratories to address analytical deficiencies.  Submitted data summary report to USEPA Region II on a quarterly basis. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 

Purpose 
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for York Analytical Laboratories, Inc. and is based on The National Environmental Laboratory 
Accreditation Institute (TNI) Quality System requirements,  

 
Background 
 
To be accredited by various States and certain other programs under the auspices of TNI and ISO the following 
are relevant: 

 
1. The National Environmental Laboratory Accreditation Conference (TNI). Accredited laboratories 

shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2016 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2016). This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7. 

 
Additional information may be found at: 

• http://www.nelac-institute.org/ 

http://www.nelac-institute.org/


QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 5 of 88 
 

 

2. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations.  Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories. 

 

Additional information may be found at: 

• http://www.iso.org/iso/home.html 
 

Project Specific Requirements 
 

Project-specific requirements or regulations may supersede requirements contained in this manual. The 
laboratory bears the responsibility for meeting all State requirements. Nothing in this document relieves 
the laboratory from complying with contract requirements, or with Federal, State, and/or local regulations. 

 
Results and Benefits 
• Standardization of Processes – Because this manual provides the laboratory with a comprehensive 

set of requirements that meet the needs of many clients, as well as the NELAP, the laboratory may use it 
to create a standardized quality system. Ultimately, this standardization saves laboratory resources by 
establishing one set of consistent requirements for all environmental work. Primarily, the laboratory 
bears the responsibility for meeting all State requirements as outlined in their respective certification 
programs. 

• Deterrence of Improper, Unethical, or Illegal Actions – Improper, unethical, or  illegal activities 
committed by only a few laboratories have implications throughout the industry, with negative impacts on 
all laboratories. This manual establishes a minimum threshold program for all laboratories to use to 
deter and detect improper, unethical, or illegal actions. 

• Foundations for the Future – A standardized approach to quality systems, shared by laboratories and 
The NELAC Institute, paves the way for the standardization of other processes. For example, this 
manual might serve as a platform for a standardized strategy for Performance Based Measurement 
System (PBMS) implementation. 

 
 
 
Document Format 

 
This YORK Quality Systems Manual (QSM) is designed to implement the TNI 2016 (EL-V1-2016) standards 
along with the ISO/IEC 17025:2005 standards. 

 

The section numbering has been changed from that of these standards as the manual is meant to be a 
stand-alone document. Therefore the numbering in this document is not consistent with the numbering in 
the above-mentioned standards; however, all required elements are covered, herein. 
. 

ACROYNM LIST 

°C: Degrees Celsius 

ANSI/ASQC: American National Standards Institute / American Society for Quality Control 

ASTM: American Society for Testing and Materials 

CAS: Chemical Abstract Service 
CCV: Continuing calibration verification 
CFR: Code of Federal Regulations 
COC: Chain of Custody 

CV: Coefficient of Variation 

DO: Dissolved Oxygen 
DOC: Demonstration of Capability DQOs: Data 

Quality Objectives 

EPA: Environmental Protection Agency 

g/L: Grams per Liter 

GC/MS: Gas Chromatography / Mass Spectrometry 
ICP-MS: Inductively Coupled Plasma / Mass Spectrometer 
ICV: Initial Calibration Verification 
ID: Identifier 

IDOC: Initial Demonstration of Capability 

http://www.iso.org/iso/home.html
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ISO/IEC: International Standards Organization / International Electrotechnical Commission 

LCS: Laboratory Control Sample 
LCSD: Laboratory Control Sample Duplicate 
LOD: Limit of Detection 
LOQ: Limit of Quantitation 
MDL: Method Detection Limit ME: 
Marginal Exceedance mg/kg: Milligrams 
per Kilogram MS: Matrix Spike 
MSD: Matrix Spike Duplicate 
NELAC: National Environmental Laboratory Accreditation Conference NELAP: 
National Environmental Laboratory Accreditation Program NIST: National 

Institute of Standards and Technology 
OSHA: Occupational Safety and Health Administration PBMS: 

Performance Based Measurement System 
PC: Personal Computer 

PCBs: Polychlorinated Biphenyls 

PT: Proficiency Testing 
QA: Quality Assurance 
QAPP: Quality Assurance Project Plan 

QSM: Quality Systems Manual 

QC: Quality Control 

RL: Reporting Limit 
RPD: Relative Percent Difference RSD: 
Relative Standard Deviation SD: Serial 

Dilutions 

SOP: Standard Operating Procedure 
TNI: The NELAC Institute TSS: Total 
Suspended Solids UV: Ultraviolet 
VOC: Volatile Organic Compound 

 

 

QUALITY SYSTEMS 

 
Quality Systems include all quality assurance (QA) policies and quality control (QC) procedures that are 
delineated in a Quality Systems Manual (QSM) and followed to ensure and document the quality of the 
analytical data. York Analytical Laboratories, Inc. (YORK), accredited under the National Environmental 
Laboratory Accreditation Program (NELAP), assures implementation of all QA policies and the applicable QC 
procedures specified in this Manual. The QA policies, which establish essential QC procedures, are 
applicable to all areas of YORK, regardless of size and complexity. 

 

The intent of this document is to provide sufficient detail about quality management requirements so that all 
accrediting authorities evaluate laboratories consistently and uniformly. 

 
The NELAC Institute (TNI) is committed to the use of Performance Based Measurement Systems (PBMS) in 
environmental testing and provides the foundation for PBMS implementation in these standards. While this 
standard may not currently satisfy all the anticipated needs of PBMS, NELAC will address future needs within 
the context of State statutory and regulatory requirements and the finalized EPA implementation plans for 
PBMS. 

 
Chapter 5 is organized according to the structure of ISO/IEC 17025, 2005. Where necessary specific 
areas within this Chapter deemed may contain more information than specified by ISO/IEC 17025. 

 

All items identified in this QSM shall be available for on-site inspection or data audit. 
 

 
1.0       SCOPE 

 
a) This QSM sets the general requirements that YORK must successfully demonstrate to be recognized 

as competent to perform specific environmental analyses. 
 

b) This QSM includes additional requirements and information for assessing competence or for determining 
compliance by the organization or accrediting authority that grants approval. 
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If more stringent standards or requirements are included in a mandated test method or by regulation, the 
laboratory demonstrates that such requirements are met. If it is not clear which requirements are more 
stringent, the standard from the method or regulation is to be followed. 

 
c) YORK  uses  this  QSM  in  the  development  and  implementation  of  its  quality systems. Accreditation 

authorities use this NELAC based standard to assess the competence of environmental laboratories. 

 
2.0       REFERENCES 

 
See Appendix A. 

 

 
3.0       DEFINITIONS 

 
The relevant definitions from ISO/IEC Guide 2, ANSI/ASQC E-4, 1994, the EPA “Glossary of Quality 
Assurance Terms and Acronyms,” and the International vocabulary of basic and general terms in metrology 
(VIM) are applicable. The most relevant is quoted in Appendix A, Glossary, of Chapter 1 of NELAC, together 
with further definitions applicable for the purposes of this Standard. 

 
 

4.0  ORGANIZATION AND MANAGEMENT 

 
4.1 Legal Definition of Laboratory 

YORK is legally definable as evidenced by its business license, and current Certifications by the States 

of Connecticut and New York Depts. of Heath Environmental Laboratory Accreditation Program (ELAP) 

certifications and the NJDEP and PADEP ELAP certifications. Yo r k  is organized and operates in such 

a way that its facilities meet the requirements of the N E L A C /T N I  Standard. Refer to the 

presentations of the Organization and QA responsibility as shown in Figures 1 and 2, respectively.  Current 

Certifications are detailed as follows:  State of Connecticut Department of Health (CTDOH) Certification no. 

PH-0723 and PH-0721, New York State Department of Health (NYSDOH) Certifications no. 10854 and 

12058 State of New Jersey Dept. of Environmental Protection (NJDEP) Certification nos. CT-005 and 

NY-037 and State of Pennsylvania DEP Registration No. 68-04440.  York’s EPA registration ID is CT-005. 

 
 

4.2 Organization 

 
York Analytical Laboratories Inc.: 

 
a) Has a managerial staff with the authority and resources necessary to discharge their duties; 

 

b) Has processes to ensure that its personnel are free from any commercial, financial and other undue 
pressure that adversely affect the quality of their work; 

 
c) Is organized in such a way that confidence in its independence of judgment and integrity is maintained at 

all times; 
 

d) Specifies and documents the responsibility, authority, and interrelationship of all personnel who manage, 
perform or verify work affecting the quality of calibrations and tests; 

 
Such documentation includes: 

 

1) A clear description of the lines of responsibility in the laboratory, and is proportioned such that 
adequate supervision is ensured, and 

 
2) Job descriptions for all positions. 

 
e) Provides supervision by persons familiar with the calibration or test methods  and procedures, the 
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objective of the calibration or test, and the assessment of the results. 
 

The ratio of supervisory to non-supervisory personnel ensures adequate supervision and adherence to 
laboratory procedures and accepted techniques. 

 
f) Has technical directors who have overall responsibility for the technical operations of YORK facilities. 

 

The technical director certifies that personnel who perform the tests for which the laboratory is accredited 
have the appropriate educational and/or technical background. Such certification is documented. 

 
The technical director meets the requirements specified in the Accreditation Process. (See NELAC 
Section 4.1.1.1.) 

 
g) Has a Quality Assurance Officer (QAO) who has responsibility for the quality system and its implementation. 

 
The quality assurance officer has direct access to the technical director and to the highest level of 
management at which decisions are made regarding laboratory policy or resources. 

 

The quality assurance officer (and/or designees): 
 

1) Serves as the focal point for QA/QC activities, and is responsible for the oversight and/or review of 
quality control data;  

2) Has  functions  independent  from  laboratory  operations  for  which  she/he  has  quality  assurance 
oversight; 

 

3) Is able to evaluate data objectively and perform assessments without outside (e.g., managerial) 
influence; 

 
4) Has documented training and/or experience in QA/QC procedures and is knowledgeable in the 

quality system, as defined under NELAC; 
 

5) Has a general knowledge of the analytical test methods for which data review is performed; 
 

6) Arranges for and conducts internal audits as per YORK QSM section 5.3 annually; and 
 

7) Notifies YORK management of deficiencies in the quality system and monitors corrective action. 
 

h) Nominates, by way of the “Alternates List,” deputies in case of absence of the Technical Director and/or 
the Quality Assurance Director; 

 
i) YORK makes every effort to ensure the protection of its clients' information as confidential and proprietary. 

 
ii) YORK is sensitive to the fact that much of the analytical work performed for clientele may be subject 

to litigation processes. YORK, therefore, holds all information in strict confidence with laboratory 
release only to the client. 

iii) Information released to entities other than the client is performed only upon written request from 
the client. 

iv) Due to the investigative nature of most site assessments, analytical information may become 
available to regulatory agencies or other evaluating entities during site assessment of the 
laboratory for the specific purpose of attaining laboratory certifications, accreditations, or 
evaluation of laboratory qualification for future work. During these occurrences, the laboratory will 
make every effort to maintain the confidence of client specific information. 

 
j) For purposes of qualifying for and maintaining accreditation, participates in a proficiency test program as 

outlined in Chapter 2 of NELAC. Results of YORK’s performance in rounds of proficiency testing are 
available by request. 
 

 
5.1 QUALITY SYSTEM – ESTABLISHMENT, AUDITS, ESSENTIAL QUALITY CONTROLS, AND 

DATA VERIFICATION 
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5.2 Establishment 

 
YORK establishes and maintains quality systems based on the required elements contained in this Manual 
and appropriate to the type, range and volume of environmental testing activities it undertakes. 

 

a) The elements of this quality system are documented in this quality manual. 
 

b) The quality documentation is available for use by all laboratory personnel. 
 

c) The laboratory defines and documents its policies and objectives for, and its commitment to accepted 
laboratory practices and quality of testing services. 

 

d) The laboratory management ensures that these policies and objectives are documented in the quality 
manual and are communicated to, understood and implemented by all laboratory personnel concerned. 

 

i. All staff members are given access to a controlled copy of the Quality Systems Manual (QSM) for review 
at the commencement of employment. However, the individual Standard Operating Procedures are the 
training documents that have precedence. The QSM is provided as a general overview. 

 

ii. A controlled copy of the quality manual is also available in each department. 
 
 

e) The quality manual is maintained current under the responsibility of the quality assurance department. 
This manual is reviewed on an annual basis or more frequently, and revised as necessary. 

 

5.3 Quality Systems Manual (QSM) Elements 

 
This Quality Systems Manual (QSM) and related quality documentation state YORK's policies and 
operational procedures established in order to meet the requirements of this Standard. 

 
This manual lists on the title page: a document title; the laboratory's full name and address; the name, 
address, and telephone number of individuals responsible for the laboratory and the effective date of the 
version. 

 
This quality manual and related quality documentation also contains: 

 

a) A quality policy statement, including objectives and commitments, by top management; 
 

 
i. York Analytical Laboratories, Inc. (YORK) is committed to providing quality environmental analytical 

services. To ensure the production of scientifically sound, legally defensible data of known and 
documented quality, an extensive Quality Assurance program has been developed and implemented. 
This document, YORK’s Quality Systems Manual for Environmental Analytical Services, presents 
an overview of the essential elements of our Quality Assurance program. YORK has modeled this 
systems manual after EPA guidelines as outlined in “Guidance for Quality Assurance Project Plans 
(EPA QA/G-5)”, Office of Monitoring Systems and Quality Assurance, Office of Research and 
Development, U.S. EPA, EPA/240-R-02/009 December 2002. 
 

ii. YORK’s QA Program is monitored at the Corporate, Divisional, and Group levels, and relies on 
clearly defined objectives, well-documented procedures, a comprehensive quality assurance/quality 
control system, and management support for its effectiveness. 

 

iii. This QA Program Systems Manual is designed to control and monitor the quality of data generated at 
YORK. The essential elements described herein are geared toward generating data that is in 
compliance with federal regulatory requirements specified under the Clean Water Act, the Safe 
Drinking Water Act, the Resource Conservation and Recovery Act, the Comprehensive Environmental 
Response, Compensation, and Liability Act, Clean Air Act and applicable amendments, and state 
and equivalents. Although the quality control requirements of these various programs are not 
completely consistent, each of the programs base data quality judgments on the following three types 
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of information, the operational elements of each being described elsewhere in this manual. 
 

 Data which indicates the overall qualifications of the laboratory to perform environmental analyses; 
 Data which measures the laboratory’s daily performance using a specific method; and 
 Data which measures the effect of a specific matrix on the performance of a method. 

 

iv. It is important to note that the QA guidelines presented herein will always apply unless adherence to 
specific Quality Assurance Project Plans (QAPPs) or client and/or regulatory agency specific 
requirements are directed. In these cases, the elements contained within specified direction or 
documentation shall supersede that contained in this document. 
 

v. This manual is a living document subject to periodic modifications to comply with regulatory changes 
and technological advancements. All previous versions of this document are obsolete. Users are 
urged to contact YORK to verify the current revision of this document. 

 

b) The organization and management structure of the laboratory, its place in any parent organization and 
relevant organizational charts; 

 
See Figures 1 and 2- Organizational Charts. 
 
The relationship between management, technical operations, support services and the quality system; 

 
c) Procedures to ensure that all records required under the NELAP are retained, as well as procedures for 

control and maintenance of documentation through a document control system which ensures that all 
standard operating procedures, manuals, or documents clearly indicate the time period during which the 
procedure or document was in force; 

 

i. Ensuring a quality work product in the environmental laboratory not only requires adherence to the 
quality issues discussed in the previous sections, but also requires the ability to effectively 
archive, restore, and protect the records that are generated. 

 
ii. Procedures are in place to ensure that all records are retained. In addition, a documentation control 

system is employed to clearly indicate the time period during which a standard operating procedure, 
manual, or document was in force. These procedures are outlined in the laboratory standard 
operating procedure SOP-T002. 

 
iii. All laboratory logbooks, instrument response printouts, completed analytical reports, chain-of- 

custodies, and laboratory support documentation are stored for a minimum of five years. Project 
specific data are stored in sequentially numbered project files and include copies of the applicable 
laboratory logbooks, instrument response printouts, completed analytical reports, chain-of-custodies, 
and any other pertinent supporting documentation. 

 
iv. When complete, the project specific data are high speed optically scanned and transformed into 

digital CD media. Additional copies of these records are created at the time of scanning and are 
stored off-site for protection of the data. These records are stored for a minimum of five years. 

 
v. Access to all systems is limited by use of log-in and password protection and is maintained by York’s 

IT Manager. 
 

vi. There are four forms of electronic data that are generated in the laboratory. Refer to Table 1 – Data 
Archiving Schedule below for a synopsis of general data archiving schedules. 

 
vii. All electronic records are stored for a minimum of five years. 

 

 

 
TABLE 1 – DATA ARCHIVING SCHEDULE 

LIMS Database 
Backup frequency: Hourly 
Backup media: Virtual Machine/Hard Disk 
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Backup software: MS SQL Server Backup 
Onsite copy: Redundancy by using mirrored hard drive 
Offsite copy:  Hourly to Cloud  

Instrument Data 

Backup frequency: Real time back-up to VM then Daily 
Backup media: Hard Disk-File server-VM 
Backup software: Win Backup 
Backup versions kept: All versions-changes only archived 
Offsite copy:  One to Cloud/Daily 

d) Job Descriptions, Roles and Responsibilities 
 

In order for the Quality Assurance Program to function properly, all members of the staff must clearly 
understand and meet their individual responsibilities as they relate to their job function and the quality 
program as a whole. 

 
The responsibility for quality lies with every employee at YORK. As such, all employees have access to the 
Quality Assurance Manual and are responsible for knowing the content of this manual and upholding the 
standards therein. Each employee is expected to conduct themselves in accordance with the procedures in 
this manual and the laboratory’s SOPs. 

 
The following descriptions define the primary roles and their relationship to the Quality Assurance Program. 
Members of the key staff include the following: 

 

• Management (e.g., President, CTO, Managers); 

• Technical managers (e.g., Technical Directors, Group Leaders); 

• Quality Assurance Officer and Data Quality Managers; 

• Support systems and administrative managers (e.g., IT manager, Facilities manager, project 
managers, client services); and 

• Other staff 
 

In these positions, members of the key staff are responsible for assuring compliance with the National 
Environmental Laboratory Accreditation Program (NELAP), California Environmental Laboratory Accreditation 
Program (ELAP), State and Federal Agencies, and ISO 17025:2005 Standard requirements. In these roles, 
key personnel may set or enforce quality policies, monitor compliance, initiate corrective actions, interface with 
laboratory, client, and regulatory personnel, and provide general program oversight. 

 

 

 

 

President and Chief technology Officer: 

 
YORK's Top Management which represents YORK to the various York facilities and Client entities. 

 

 Ensures that YORK’s financial and production performance meets assigned metrics. 

 Determines need for capital and employee resources and allocates as appropriate. 

 Serves as the legal representative for YORK. 

 Responsible for yearly budget and overruns. 

 Point persons for major new initiatives 

 Manages Laboratory Managers, Technical Directors, QAO and support personnel 
 

Laboratory Technical Directors: 

 
YORK's Laboratory Technical Directors are the final authorities on all issues dealing with data quality and 
have the authority to require that procedures be amended or discontinued, or analytical results voided or 
repeated. They also have the authority to recommend suspension or termination of employees on the grounds 
of non-compliance with QA/QC procedures. In addition, Technical Directors: 
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 Ensure that YORK remains current with all regulations which affect operations and disseminate all 
such changes in regulatory requirements to the QA Officer, and Group Leaders; 

 The Laboratory Manager may also act in the Technical Director capacity if the Technical 
Director is absent for a period of time exceeding 15 consecutive calendar days, providing they 
meet the qualifications of the Technical Director to temporarily perform this function. If the 
absence exceeds 35 consecutive calendar days, the primary accrediting authority will be notified 
in writing; 

 Ensure that all analysts and supervisors have the appropriate education and training to properly 
carry out the duties assigned to them and ensures that this training has been documented; 

 Ensures that personnel are free from any commercial, financial and other undue pressures which 
might adversely affect the quality of their work; 

 Oversees the development and implementation of the QA Program which assures that all data 
generated will be scientifically sound, legally defensible, and of known quality; 

 In conjunction with the QA Officer, conduct annual reviews of the QA Program; 

 Oversees the implementation of new and revised QA procedures to improve data quality; 

 Ensures that appropriate corrective actions are taken to address analyses Identified as requiring 
such actions by internal and external performance or procedural audits. Procedures that do not 
meet the standards set forth in the QAM or laboratory SOPs may be temporarily suspended by 
the Laboratory Manager and Technical Director; 

 Reviews and approves all SOPs prior to their implementation and ensures all approved SOPs 
are implemented and adhered to; 

 Assists the QA Officer with all laboratory accreditation efforts as necessary 
 

Laboratory Managers: 
 

The Laboratory Managers direct log-in and the analytical production sections of the laboratories. They report 
directly to the Chief Technology Officer and assist in determining the most efficient instrument utilization. More 
specifically, they: 

 

 Evaluate the level of internal/external non-conformances for all departments; 

 Continuously evaluate production capacity and improves capacity utilization; 

 Continuously evaluate turnaround time and addresses any problems that may hinder meeting the 
required and committed turnaround time from the various departments; 

 Develop and improve the training of all analysts in cooperation with the Chief Technology 
Officer, Laboratory Directors, QA Officers and Group Leaders, and in compliance with regulatory 
requirements; 

 Ensure that scheduled instrument maintenance is completed; 

 Are responsible for efficient utilization of supplies; 

 Constantly monitor and modify the processing of samples through the departments; and 

 Maintain sufficient personnel, equipment and supplies to achieve production goals. 

 
The Laboratory Managers report to the Chief Technology Officer and are responsible for all laboratory, client, 
and project technical issues. More specifically, they: 

 
 For major projects and/or clients, act as a technical resource for the client and the laboratory in 

matters of method selection or QC criteria. 

 Company-wide, maintain all training-related documentation in a single secure location. 
Develops training guides and other training documentation as needed; 

 Interface directly with Project Management staff in response to questions pre-release or from the 
client post-release. Determine root cause and interface with QA Officer to prevent recurrences; 

 Interface directly with clients, or other client representatives in matters related to technical data 
quality requests, when required 

 Provide support to Business Development through the review of QAPPs, and work plans. Provide 
comment and alternative solutions if unable to meet specific requirements; 

 Support QA and Operations with SOP revisions, where needed; 

 Perform full QA reviews and/or data validation where required; 

 Provide technical solutions to QA with regard to laboratory procedures, data quality issues, 
possible solutions, and appropriate corrective actions; 

 Provide technical opinions and support to Operations with regard to current procedures or new 
method development; 
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 Interface with QA staff as necessary to ensure continuous improvement in all areas of 
YORK’s operations. 

 Provide LIMS input; and 
 

Quality Assurance Officer: 

 
The Quality Assurance Officer (QAO) has full authority through the Chief Technology Officer in all matters 
relating to quality assurance and quality control systems. The QAO can make recommendations to the Chief 
Technology Officer and/or Laboratory Managers/Directors regarding the suspension analytical activities or 
the suspension or termination of employees on the grounds of non-compliance with QA/QC systems or 
procedures. An alternate QA Officer is always assigned. In the absence of the primary designate, the 
alternate will act in the QAO’s capacity with the full authority of the position as allowed by YORK 
governing documents. In addition, the QAO performs the following: 

 

 Oversight and monitoring of and compliance with YORK’s QA program; 

 Ensuring continuous improvement in all aspects of YORK’s QA program such as: 

o accreditations/certifications; 
o analytical method management; 
o internal and external audits; 
o documentation; 
o training; 
o proficiency evaluation studies; 

 Ensuring YORK’s QA program remains up-to-date consistent with current regulatory 
requirements and YORK’s QA policies; 

 Supervision and direction of all QA staff; and 

 Provide assistance to responses for data validation inquiries 

 Serving as a technical resource for analytical chemistry or QA matters; 

 Provide support and oversight to QA staff with regard to external audit responses. Provide input 
on, and define appropriate corrective actions for the laboratory. Document corrective action 
responses, and monitor the required audit response time frames, as needed. 

 Oversees in-house training on quality assurance and control. 

 Provides Ethics training to all relevant personnel 

 

 Maintains and updates the QAM on an annual basis; 

 Implements YORK’s QA Program; 

 Monitors the QA Program within the laboratory to ensure complete compliance with its objectives, 
QC procedures, holding times, and compliance with client or project spYorkfic data quality 
objectives; 

 Distributes performance evaluation (PE) samples on a routine basis to ensure the production of 
data that meets the objectives of its QA Program; 

 Maintains all SOPs used at YORK; 

 Maintains  records  and  archives  of  all  PE  results,  audit  comments,  and  customer  inquiries 
concerning the QA program; 

 Performs  statistical  analyses  of  QC  data  and  establish  controls  that  accurately  reflect  the 
performance of the laboratory; 

 Conducts periodic performance and system audits to ensure compliance with the elements of 
YORK’s QA Program; 

 Prescribes and monitors corrective action; 

 Serves as in-house client representative on all project inquiries involving data quality issues; 

 Coordinates data review process to ensure that thorough reviews are conducted on all project 
files; 

 Develops revisions to existing SOPs; 

 Reports the status of in-house QA/QC to the Chief Technology Officer; 

 Maintains records and archives of all QA/QC data including but not limited to method detection 
limit (MDL) studies, IDOCs, DOCs  and completed log books; and 

 Conducts and/or otherwise ensures that an adequate level of QA/QC training is conducted within   
the laboratory 

 
Director of Project Management/Client Services: 
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The Director of Project Management reports to the President and serves as the interface between the 
laboratory’s technical departments and the laboratory’s clients. The staff consists of the Project Management 
team, and satellite office/remote personnel. With the overall goal of total client satisfaction, the functions of 
this position are outlined below: 

 

 Technical training and growth of the Project Management team; 

 Business liaison for the Project Management team; 

 Human resource management of the Project Management team; 

 Responsible for the review and negotiation of client contracts and terms and conditions; 

 Responsible for establishing standard and custom fee schedules for the laboratory; 

 Responsible for preparation of proposals and quotes for clients and client prospects; 

 Accountable for response to client inquiries concerning sample status; 

 Responsible for assistance to clients regarding the resolution of problems concerning Chains-of- 
Custody; 

 Ensuring that client specifications, when known, are met by communicating project and quality 
assurance requirements to the laboratory; 

 Notifying the department managers of incoming projects and sample delivery schedules; 

 Accountable to clients for communicating sample progress in with agreed-upon due dates; 

 Responsible for discussing with client any project-related problems, resolving service issues, and 
coordinating technical details with the laboratory staff; 

 Responsible for staff familiarization with specific quotes, sample log-in review, and final report 
completeness; and 

 Ensure  that  all  non-conformance  conditions  are  reported  to  the  QA  Officer,  Lab 
Manager, and/or Laboratory Director via the Corrective Action process. 

Group Leaders: 

 
The Group Leaders report directly to the Lab Managers. They have the authority to accept or reject data based 
on pre-defined QC criteria. In addition, with the approval of the QA Officer, the Group Leaders may accept 
data that falls outside of normal QC limits if, in his or her professional judgment, there are technical 
justifications for the acceptance of such data. The circumstances must be well documented and any need for 
corrective action identified must be defined and initiated. The authority of the Group Leaders in QC related 
matters results directly from the QA Officer. The Group Leaders also: 

 
 Monitoring the validity of the analyses performed and data generated in the laboratory. This 

activity begins with insuring data quality, analyzing internal and external non-conformances to 
identify root cause issues and implementing the resulting corrective and preventive actions, 
facilitating the data review process and providing technical and troubleshooting expertise on 
routine and unusual or complex problems; 

 Providing training and development programs to applicable laboratory staff as new hires and, 
subsequently, on a scheduled basis; and 

 Coordinates audit responses with Laboratory Managers and QA Officer. 

 Actively support the implementation of YORK's QA Program; 

 Ensure that their employees are in full compliance with YORK's QA Program; 

 Maintain  accurate  SOPs  (by  reviewing  and  implementing  updates)  and  enforce  routine 
compliance with SOPs; 

 Conduct technical training of new staff and when modifications are made to existing procedures; 

 Maintain a work environment which emphasizes the importance of data quality; 

 Ensure all logbooks are current, reviewed and properly labeled or archived; 

 Ensure  that  all  non-conformance  conditions  are  reported  to  the  QA  Officer, Lab Manager,  
and/or Technical Director via Corrective Action reports; 

 Provide guidance to analysts in resolving problems encountered daily during sample 
prep/analysis in conjunction with the Technical Director, Lab Manager, and/or QAO .  Each is 
responsible for 100% of the data review and documentation, nonconformance issues, and the 
timely and accurate completion of performance evaluation samples and MDLs, for his/her 
department; 

 Encourage the development of analysts to become cross-trained in various methods and/or 
operate multiple instruments efficiently while performing maintenance and using appropriate 
documentation techniques; 

 Ensure that preventive maintenance is performed on instrumentation as detailed in the QA 
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Manual or SOPs. He or she is responsible for developing and implementing a system for 
preventive maintenance, troubleshooting, and repairing or arranging for repair of instruments; 

 Provide written responses to external and internal audit issues; and 

 Provide support to all levels of YORK Management. 
 

Sample Control Group: 

 
The Sample Control Group reports to the Laboratory Manager.   The responsibilities are outlined below: 

 
 Conduct the receipt, handling, labeling and proper storage of samples in compliance with laboratory 

procedures and policies; 

 Oversee the training of Sample Control Technicians regarding the above items; 

 Direct the logging of incoming samples into the Element LIMS and ensure the verification of data 
entry from login; 

 Acts as a liaison between Project Managers and Analytical departments in respect to handling rush 
orders and resolving inconsistencies and problems with chain-of-custody forms, and routing of 
subcontracted analyses; and 

 Oversees the handling of samples in accordance with the Waste Disposal SOP 

 Supervise  the  recording  of  the  transfer  of  samples  from  refrigerated  conditions  to  ambient 
conditions; 

 Coordinate the collection of waste throughout the laboratory that will be disposed of through “Lab 
Packs”; 

 Coordinate and supervise Hazardous Waste Technician(s); 

 Dispose of solid waste to an assigned locations; 

 Supervise the disposal of soils into appropriate drums;. 

 Prepare and discharge treated wastewater to the sewer system; 

 Maintain Uniform Hazardous Waste Manifest files; 

 Prepare weekly sample disposal schedules; 

 Coordinate and schedule waste pick-up; 

 Check all waste containers for appropriate labels; and 

 Maintain safe housekeeping and practices. 

 

Laboratory Analysts 

 
Laboratory analysts are responsible for conducting analysis and performing all tasks assigned to them by the 
group leader or supervisor. The responsibilities of the analysts are listed below: 

 

 Perform analyses by adhering to analytical and quality control protocols prescribed by current 
SOPs, this QA Manual, the Data Integrity Policy, and project-specific QA plans honestly, accurately, 
timely, safely, and in the most cost-effective manner. 

 Document standard and sample preparation, instrument calibration and maintenance, data 
calculations, sample matrix effects, and any observed non-conformance on work sheets, bench 
sheets, preparation logbook, and/or a Non-Conformance report; 

 Report all non-conformance situations, instrument problems, matrix problems and QC failures, 
which might affect the reliability of the data, to the Group Leader and/or the QA Officer; 

 Perform 100% review of the data generated prior to entering and submitting for secondary level 
review; and 

 Work cohesively as a team in their department to achieve the goals of accurate results, optimum 
turnaround time, cost effectiveness, cleanliness, complete documentation, and personal knowledge 
of environmental analysis. 

 

Project Managers/Client Services: 

 
The Project Managers report to the Director of Project Management and/or Business Development Director.  
These personnel in turn report directly to the President. Typical responsibilities include: 

 

 Serving as the laboratories’ primary point of contact for assigned clients; 

 Working with laboratory chemists to resolve questions on data; 

 Scheduling of courier deliveries and pick-ups; 

 Tracking the progress of all laboratory production efforts; 
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 Advising clients of any scheduling conflicts, possible delays, or other problems which may arise; 

 Resolving any questions or issues that clients may have with regard to our services, especially our 
reports; 

 

 

 

 Preparation or directing preparation of bottle kits for use by clients in their sampling efforts; 

 Reviewing of reports/EDDs (Electronic Data Deliverables) as necessary prior to release; 

 Invoice review prior to release to client; 

 Serving as back-up contact person for other Project Managers in the event of his/her absence; 

 Coordination of all subcontracting efforts for projects assigned; 

 Preparation and implementation of program QAPPs (Quality Assurance Project Plans), if needed; 
 
 

Health and Safety Manager: 

 
The Health and Safety Manager (EHS) reports to the Laboratory Manager and ensures that systems are 
maintained for the safe operation of the laboratory. The EHS Manager is responsible for: 

 Conducting ongoing, necessary safety training and conducting new employee safety orientations; 

 Assisting in developing and maintaining the Chemical Hygiene/Safety Manual; 

 Oversees the inspection and maintenance of general safety equipment – fire extinguishers, safety 
showers, eyewash fountains, etc. and ensure prompt repairs as needed; and 

 Completes accident reports, follows up on root causes and defines corrective actions. 
 

Education and Experience 
 

YORK makes every effort to hire analytical staff that possess a college degree (AS, BA, BS) in an applied science 
with some chemistry in the curriculum. Exceptions are made based upon experience and an individual’s 
ability to learn as there are many in the industry that are more than competent, experts perhaps, who have 
not earned a college degree. 

 

Selection of qualified individuals for employment begins with documentation of minimum education, training, 
and experience prerequisites needed to perform the prescribed task. Experience and specialized training may 
be accepted in lieu of a college degree (basic lab skills such as using a balance, aseptic or quantitation 
techniques, etc. are also considered). 

 
Included in Table 1.0 below are the basic job titles and personnel responsibilities for anyone who manages, 
performs or verifies work affecting the quality of the laboratory’s environmental sample testing. Minimum 
education and training requirements are summarized as well. 

 
When an analyst does not meet these minimum requirements, they can perform a task under the direct 
supervision of a qualified analyst, peer reviewer or Group Leader, and are considered an analyst in training. 
The person supervising an analyst in training is directly accountable for the quality of the analytical data and 
must review and approve data and associated corrective actions. 
 

Table 1.0 Minimum Education/Experience requirements for each York position 
  

Position General Duties Minimum Education Requirements Minimum Experience Requirements 
Sr. Scientist/Technical 
Director/Chief Tech. 
Officer 

Responsible for technical 
aspects of the laboratory 
operations and related SOPs, 
training and troubleshooting.  
Provide Client technical 
support 

B.S. in Chemistry Ten years hands-on lab experience 
with GC, GCMS, ICP, AAS, IC and 
wet chem procedures for the analysis 
of environmental samples.  A 
minimum of two year front line 
supervisory experience 

Laboratory Manager Responsible for Lab 
operations, including all lab 
disciplines. 

B.S. in one of the physical sciences or 
A.S. plus 10 years’ experience 

Two years hands-on laboratory 
experience at the bench and 
management levels.  Familiarity with 
licensing requirements. 

QA/QC Officer Responsible for overseeing 
the QA aspects of data.  Also 
provides for review of data 

B.S. in one of the physical sciences or 
A.S. plus 10 years’ experience 

Four years hands-on lab experience 
demonstrated familiarity with QA 
principles and practices in analytical 
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packages and internal 
audits/training. 

laboratory. 

Data Quality Manager Responsible for second level 
review of Lab data for all 
disciplines 

B.S. in one of the physical sciences or 
A.S. plus 5 years’ experience 

5 years’ experience in lab operations 
with all major disciplines including 
intimate knowledge of lab 
instrumentation and related software. 
Familiar with data review and data 
validation guidelines. 

Group Leader GC/MS Responsible for all technical 
efforts of the GC/MS labs. 

B.S. in one of the physical sciences Four years hands-on GC and/or 
GC/MS experience with environmental 
methods.  Capable of troubleshooting 
instrumentation, and interpretation of 
GCMS data.  Also experienced in data 
package preparation and review. 

GC/MS Analyst Responsible for GC/MS 
sample/data analysis, 
reduction and reporting. 

B.S. in one of the physical sciences One year of experience in operating 
and maintaining GC/MS systems, one 
year interpreting MS data or one  
 
external MS interpretation course. 

 
GC/MS Operator 

 
Responsible for operating 
subsampling systems and 
GC/MS systems. 

 
A.S. or B. in a science discipline 

Six months experience in operating 
GC/MS systems. Internal training and 
certification require. 

GC Analyst Responsible for analysis of 
samples for Pesticides, PCBs, 
herbicides and special 
analytes by GC techniques. 

A.S. or B.S. in a science discipline Five years of hands-on experience with 
analysis using capillary GC with flame 
ionization electron capture, flame 
photometric and thermal conductivity 
detectors.  Also, experience 
interpreting GC data for pesticide, 
PCBs, herbicides and other 
environmental contaminants. 

Group Leader Metals Responsible for all sample 
preparation and analysis for 
metals. 

B.S. in a science discipline Five years of hands-on experience with 
ICP, GFAAS and CVAA.  Minimum 
of three years of experience with 
environmental sample prep and 
analysis for all metals including 
mercury. 

Metals Technician Responsible for sample 
preparation for metals 
analysis, including Hg. 

High school diploma Six months experience in laboratory 
procedures 

Group Leader-Wet 
Chemistry 

Responsible for all wet 
chemistry analyses, Ion 
Chromatography and TCLP 
extractions/preparation. 

B.S. in a science discipline or A.S. Two years of hands-on environmental 
laboratory experience with Wet Chem 
procedures , Ion Chromatography and 
TCLP extractions 

Lab Technician-Wet 
Chemistry 

Responsible for wet chem 
analyses and TCLP 
extractions 

A.S. or B.S. in a science discipline Six months hands-on experience with 
Wet chem procedures and TLP 
extractions.  In lieu of educational 
requirement, a High school diploma 
with one year experience in wet chem 
procedures is acceptable. 

Ion Chromatography 
Analyst 

Responsible for all anion and 
cation analysts by IC. 

B.S. in a science discipline Six months hands-on experience with 
IC procedures, including data 
interpretation, review and reporting. 

Group Leader-Organic 
Extractions 

Responsible for all organic 
extractions for BNAs, 
Pest/PCB, Herbicides and 
other target compounds 

A.S. or B.S. in a science discipline Two years of experience of 
environmental sample for target 
organics compounds.  In lieu of the 
education requirement, a high school 
diploma and four years of experience 
in education including one year of 
supervisory experience will suffice. 

Extractions Technician Responsible for 
extraction/concentration of 
environmental samples for 
BNAs, PCB/Pests, and 
herbicides 

A.S. or B.S. in a science discipline Six months of experience in 
extraction/concentration techniques.  
In lieu of a degree, a high school 
diploma and one year of experience in 
laboratory procedures will suffice.  

Sample Manager Reportable for all sample 
receipts, chain-of-custody, 
and log-in. 

A.S. or B.S. in a science discipline Three years of experience in an 
environmental laboratory or A.M.B. + 
one year experience 
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Sample Custodian Assist Sample Manager with 
log-in duties and sample 
disposal 

High School Diploma One year of general laboratory 
experience or environmental industry 
experience. 

System Manager Responsible for the 
management of all computing 
systems including hardware, 
software, documentation, 
archive procedures and LIMS 
management. 

Outsourced to Corcystems, Inc. Three years of experience in hardware 
troubleshooting, system design/build, 
software installation and maintenance. 

Client Services 
Managers/Project Mgrs. 

Responsible for all client 
interface from both technical 
and scheduling perspective 

B.S. in a science discipline Five years laboratory analysis 
experience and/or three years of sales 
experience in environmental business. 

 
 

 

e) Identification of the laboratory's approved signatories; at a minimum, the title page of the quality manual 
has the signed and dated concurrence (with appropriate titles) of all responsible parties including the QA 
Manager, Operations, QA, Technical, Laboratory and Operations Directors. 

 
f) The laboratory's procedures for achieving traceability of measurements; 

 

g) A list of all test methods under which the laboratory performs its accredited testing may be found in the 
Index of Standard Operating Procedures, a separate document. 

 
h) Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the appropriate 

facilities and resources before commencing such work; 
 

i) Reference to the calibration and/or verification test procedures used; 

Calibration procedures and verification of acceptability for each set of required calibrations are defined in 
Section 13 (Calibration) and Section 12 (Quality Control) of each standard operating procedure. 

 

j) Procedures for handling samples received; 
 

The generation of quality analytical data begins with the collection of the sample and, therefore, the 
integrity of the sample collection process is of importance to YORK. Samples must be collected in such 
a way that foreign material is not introduced into the samples and that analytes of interest do not escape 
from the samples or degrade prior to their analysis. To ensure sample integrity and  
representativeness, the following items must be considered: 

 
 Samples must be collected in appropriate containers. In general, glass containers are used for 

organic analytes except for PFAS (HDPE or PP) and polyethylene for inorganic/metal analytes; 

 Only new sample containers which are certified and documented clean by the vendor in shall be 
provided by YORK for sample collection; 

 Certain extremely hazardous samples or samples that have the potential to become extremely 
hazardous will not be accepted. These include (but are not limited to) 

 

1. Radioactive samples that significantly exceed background levels 
2. Biohazardous samples (medical wastes, body fluids, etc.) 
3. Explosive samples in pure form (gunpowder, ammunition, flares, etc.) 
4. Neurological or other toxic agents (Sarin, Anthrax, Ricin, etc.) 
5. Drum samples which are concentrated acids, organic solvents or know oxidizers 
6. Unknowns with no historical information on character of the material 

 

YORK's chain-of-custody document is used to forward samples from the client to the laboratory. As the 
basic elements of most all chain-of-custody (COC) documents are similar, clientele may choose to use 
their own chain-of-custody document to forward samples to YORK, however York prefers use of its COC. 

 
Any discrepancies in the COC must be documented on the Sample Receipt Form and resolved prior to 
analysis of samples.  

 
Upon receipt by YORK, samples proceed through an orderly processing sequence designed to ensure 
continuous integrity of both the sample and its documentation from sample receipt through its analysis 
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and beyond. 
 

All coolers that are received by the Sample Control Group undergo a preliminary examination in 
accordance w i t h  t h e  Sample Receipt checklist in Element. Specifically, each sample is carefully 
examined for label identification, proper container (type and volume), chemical preservation when 
applicable, container condition, and chain-of-custody documentation consistency with sample labels. 
Discrepancies are noted in Element on both the Sample Receipt Form and, if possible, discussed with 
the client by Project Management. If this is not possible, the discrepancies are communicated to the 
client for resolution prior to the completion of the log-in process. The temperature of the cooler is 
measured and, with other observations, are recorded on the COC and in Element (temperature). 

 
 

During the log-in process each sample is assigned a unique laboratory identification number through a 
computerized Laboratory Information Management System (LIMS), which stores all essential project 
information. YORK maintains multiple security levels of access into LIMS to prevent unauthorized 
tampering/release of sample and project information. 

 
Once all analyses for a sample have been completed and the sample container is returned to i ts  
des ignated locat ion where, it shall remain in refrigerated storage for a period not less than 14 days 
following sample receipt unless the client requests return/forwarding of the sample. Following the 14-
day refrigerated storage period, the samples are placed into ambient storage for another period not less 
than 16 days after which the samples are bulked into drums for later disposal.  Samples are retained for 30 
days in total unless other arrangements pre-empt this.   

 
k) Reference to the major equipment and reference measurement standards used as well as the facilities 

and services used by the laboratory in conducting tests; 
 

A list of major equipment is kept up-to-date on the List of Major Assets, reference Appendix G. This, as 
well as a list of reference measurement standards and their certificates of calibration, is maintained by the 
QA Officer or the respective departments. In general, all calibrations and references should be traceable 
to NIST 

 

l) Reference to procedures for calibration, verification and maintenance of equipment; Laboratory SOPs 
are available to staff for calibration, verification and maintenance of equipment. In general, 

 
m) Reference to verification practices which may include inter-laboratory comparisons, proficiency testing 

programs, use of reference materials and internal quality control schemes; 
 

Instrument calibration is required to ensure that the analytical system is operating correctly and 
functioning at the proper sensitivity such that required reporting limits can be met. Each instrument is 
calibrated with standard solutions appropriate to the type of instrument and the linear range established 
for the analytical method. The manufacturer’s guidelines, the analytical method, and/or the requirements 
of special contracts determine the frequency of calibration and the concentration of calibration standards, 
whichever is most applicable. The following are very general guidelines and are not meant to be all- 
inclusive. Detailed calibration procedures are specified in the SOP for each method performed. 

 
Gas Chromatography/Mass Spectroscopy (GC/MS): Each day prior to analysis of samples, all GC/MS 
instruments are tuned with 4-bromofluorobenzene (BFB) for VOCs and decafluorotriphenylphosphine 
(DFTPP) for SVOCs in accordance with the tuning criteria specified in the applicable methods. Samples 
are not analyzed until the method-specific tuning requirements have been met.  These have been eliminated 
in newer versions SW846 methods of 8260D and 8270E.  Tuning is only required upon performance of an 
initial calibration. 

 
After the tuning criteria are met, the instrument is then calibrated for all target analytes and an initial 
multipoint calibration curve established. The calibration curve is then validated by the analysis of a 
second source standard, referred to as the initial calibration verification (ICV). Alternatively, the previous 
calibration curve may be used if validated by a continuing calibration verification (CCV) standard.  All 
target analytes are represented in the calibration.   For the initial calibration to be deemed acceptable, 
80% of the target compounds must show average Response factor RSDs <20% or for regressions >0.990 
and must be re-evaluated and meet the acceptance criteria, at a minimum, every twelve (12) hours 
thereafter. 
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Non-GC/MS Chromatography: The field of chromatography involves a variety of instrumentation and 
detectors. While calibration standards and control criteria vary depending upon the type of system and 
analytical methodology required for a specific analysis, the general principles of calibration apply uniformly. 
Each chromatographic system is calibrated prior to sample analysis. An initial multipoint calibration 
curve is generated using all target analytes. All target analytes must meet the acceptance criteria for 
the calibration to be deemed acceptable. The calibration curve is then validated by the analysis of a 
second source standard, referred to as the initial calibration verification (ICV). The continued validity of 
the initial multipoint calibration is verified every 12 hours using continuing calibration verification (CCV) 
standard containing all target analytes. If the CCV fails to meet the acceptance criteria, the system is re-
calibrated and all samples analyzed since the last acceptable CCV must be re-analyzed. 

 
 

Inductively Coupled Plasma Emission Spectroscopy: Initial calibration consists of a calibration blank (CB) 
plus one calibration standard. The calibration is verified by the re-analysis of the standard and initial 
calibration verification (ICV) standard. If the standard and the ICV fail to meet the acceptance criteria, the 
initial calibration is considered invalid and is re-performed. 

 

Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration blank 
(CB) analyzed every 10 samples and at the end of the sequence. If the CCV and/or CB fail to meet the 
acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the previous 
acceptable CCV and/or CB must be re-analyzed. 

 
ICP/MS Spectroscopy: Each day prior to the analysis of samples, all ICP/MS instruments undergo mass 
calibration and resolution checks prior to initial calibration. Initial calibration consists of a calibration blank 
(CB) and at least three calibration standards. The calibration is verified by the re-analysis of the standard 
and initial calibration verification (ICV) standards. If the standard and the ICV fail to meet the acceptance 
criteria, the initial calibration is considered invalid and is re-performed. 

 
Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration blank 
(CB) analyzed every 10 samples and at the end of the sequence. If the CCV and/or CB fail to meet the 
acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the previous 
acceptable CCV and/or CB must be re-analyzed. 

 
Cold Vapor Atomic Absorption Spectroscopy: Initial calibration consists of a calibration blank plus a 
series of at least 5 standards. The calibration curve is then validated by the analysis of a second source 
standard, referred to as the initial calibration verification (ICV). Continuing calibration verification (CCV) 
consists of midpoint calibration standard plus a continuing calibration blank (CCB) analyzed every 10 
samples and at the end of the sequence. If the CCV and/or CCB fail to meet the acceptance criteria, the 
instrument must be re-calibrated and all samples analyzed since the previous acceptable CCV and/or 
CCB must be re-analyzed. If the calibration blanks contain target analyte concentrations exceeding the 
acceptance limits, the cause must be determined and corrected. 

 

General Inorganic Analyses: General inorganic (non-metal) analyses involve a variety of instrumental 
and wet chemistry techniques. While calibration procedures vary depending on the type of 
instrumentation and methodology, the general principles of calibration apply universally. Each system or 
method is initially calibrated using standards prior to analyses being conducted with continual verification 
that the calibration remains acceptable throughout analytical processing. If continuing calibration 
verification fails to meet the acceptance criteria, the instrument must be re-calibrated and all samples 
analyzed since the previous acceptable CCV must be re-analyzed. 
 
PERIODIC CALIBRATION 

 

Periodic calibration shall be performed for instrumentation such as balances, thermometers, 
ovens, and furnaces that are required in analytical methods, but which are not routinely 
calibrated as part of the analytical procedure. Documentation of calibration is kept for each 
instrumentation item. 

 
Calibration requirements are determined within the York laboratory depending upon the 
instrumentation used and its operating function. Following are brief example discussions for 
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the calibration of balances and thermometers with examples of calibration data sheets to serve 
as a guideline for the preparation of laboratory- specific procedures. 
 
     
 
Balances (Example Procedure) 

 

All balances are verified by using weights traceable to the National Bureau of Standards 
(NIST) on use. Calibration weights shall be Class S or better and shall be recertified every 
year. If balances are calibrated by an external agency, verification of their weights shall be 
provided. 

 
Calibration of balances shall be over the range in which they are most commonly used. 
The weighs used for calibration of each balance shall be 0.5g, 2.0g, 10.0g, 20.0g, and 
100g. Acceptance for balances which are direct reading to 0.01 gram shall be + 0.01g, 
to 0.0001g shall be + 0.007g, and to 0.00001g shall be + 0.0007g. 

 

    Thermometers (Example Procedure) 
 

Certified, or reference, thermometers shall be maintained for use in calibrating working 
thermometers including other temperature measurement devices such as thermocouples, 
probes and infrared temperature sensors. Reference thermometers shall be provided with 
NIST traceability for initial calibration and shall be recertified every year with instrumentation 
directly traceable to the NIST. Working thermometers shall be compared with reference 
thermometers every 12 months. In addition, working thermometers shall be visually 
inspected by laboratory personnel prior to use. 

 
Calibration temperatures and acceptance criteria shall be based upon the working range of the thermometer 
and the accuracy required for its use. 

 
n) Procedures  to  be  followed  for  feedback  and  corrective  action  whenever  testing  discrepancies  are 

detected, or departures from documented policies and procedures occur; 
 

o) The laboratory management arrangements for permitting exceptions and departures from documented 
policies and procedures or from standard specifications; 

 
YORK’s SOPs are in substantial conformity with their corresponding published method references. 
Departure from approved SOPs shall be approved if necessary or appropriate due to the nature or 
composition of the sample or otherwise based on the reasonable judgment of YORK’s Laboratory 
Manager, Technical Director, or QA Officer. 

 

Departures shall be made on a case-by-case basis consistent with recognized standards of the industry. 
In no case shall significant departures be approved without written communication between Cleint 
Services and the affected client. 

 

p) Procedures for dealing with complaints; 
 

Procedures for dealing with complaints may be found in the SOP, Handling of Inquiries and Complaints. 
 

q) Procedures for protecting confidentiality and proprietary rights; 
 

YORK is sensitive to the fact that som e of the analytical work performed for clients may be subject to 
litigation. YORK, therefore, holds all information in strict confidence with laboratory release only to the 
client or designee. Information released to entities other than the client is performed only upon written 
(facsimile or e-mail) request from the client. 

 

Due to the investigative nature of most site assessments, analytical information may become available to 
regulatory agencies or other evaluating entities during site assessment of the laboratory for the specific 
purpose of attaining laboratory certifications, accreditations, or evaluation of laboratory qualification for 
future work. During these occurrences, the laboratory will make its best effort to maintain the confidence 



QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 22 of 88 
 

of client specific information. 
 

r) Procedures for audits; 
 

YORK participates in a wide variety of system and performance audits conducted by various state 
agencies, as well as through its major clients. These audits are conducted to verify that analytical data 
produced conforms to industry standards on a routine basis. 

 

A System Audit is a qualitative evaluation of the measurement systems utilized at YORK, specifically, that 
YORK has, in place, the necessary facilities, staff, procedures, equipment, and instrumentation to generate 
acceptable data. This type of audit typically involves an on-site inspection of the laboratory facility, 
operations, and interview of personnel by the auditing agency. 

 

 
A Performance Audit verifies the ability of YORK to correctly identify and quantitate compounds in blind 
check samples. This type of audit normally is conducted by the auditing agency through laboratory 
participation in round robin Performance Evaluation (PE) programs. Examples of current PE program 
involvement include those offered by commercial suppliers like ERA (WS/WP/SOIL and DMR-QA), or 
other inter-laboratory studies not required for certification but done to ensure laboratory performance, as 
well as programs administered by major clients. 

 

Outliers in required PE samples will be investigated and corrective actions documented using the 
Corrective/Preventive Action Record. 

 
Should the result of any audit detect a significant error, which has been identified to adversely affect 
released data, the situation shall be thoroughly investigated. Corrective measures shall be enacted to 
include system re-evaluation, the determined effect on released data and client notification, as necessary. 
These measures shall be documented using the Corrective/Preventive Action Record. 

 
s) Processes/procedures for establishing that personnel are adequately experienced in the duties they are 

expected to carry out and are receiving any needed training; 
 

Quality control begins prior to sample(s) receipt at the laboratory. The selection of well qualified 
personnel, based upon education and/or experience is the first step in successful laboratory 
management. A thorough screening of job applicants and selection of the best candidate to fulfill a well- 
defined need is as important an aspect of a successful QA/QC program as a careful review of analytical 
data. 

 

Employee training and approval procedures used at YORK are detailed in the SOP on Employee Training, 
and includes but is not limited to the following: 

 

 A thorough understanding of the applicable regulatory method and YORK SOP; 
 A review of YORK's QA Program Manual and thorough understanding of the specifics contained 

therein that are directly related to the analysis to be performed; 
 Instruction by the applicable Group Leader or Tech. Director on all aspects of the analytical procedure; 
 Performance of analyses under supervision of experienced laboratory personnel, which shall include 

analysis of blind QC check samples, when deemed appropriate; 
 Participation in in-house seminars on analytical methodologies and procedures; 
 Participation in job related seminars outside of the laboratory; and 
 

 
t) Ethics policy statement developed by the laboratory and processes/procedures for educating and training 

personnel in their ethical and legal responsibilities including the potential punishments and penalties for 
improper, unethical, or illegal actions; 

 
A vital part of YORK’s analytical laboratory services is their Laboratory Ethics Training Program. An 
effective program starts with an Ethics Policy Statement that is supported by all staff, and is reinforced 
with initial and ongoing ethics training. 

 

“It shall be the policy of YORK to conduct all business with integrity and in an ethical manner. It is a basic 
and expected responsibility of each staff member and manager to hold to the highest ethical standard of 
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professional conduct in the performance of all duties.” 
 

A proactive ethics training program is the most effective means of deterring and detecting improper, 
unethical, or illegal actions in the laboratory. There are six facets to the program: (1) clearly define 
improper, unethical, and illegal actions; (2) outline elements of prevention and detection programs for  
 
improper, unethical, or illegal actions; and (3) identify examples of inappropriate (i.e., potentially 
fraudulent) laboratory practices; (4) Annual Ethics and Data Integrity Training to be documented and 
maintained in the personnel file of each employee., (5) Documented training on new revisions of the 
Quality Systems Manual (QSM) and for new employees as needed. (6) Signed Ethics and Data Integrity 
Agreement (to be completed for new employees and annually thereafter). 
 
Definition of Improper, Unethical, and Illegal Actions 

 

Improper actions are defined as deviations from contract-specified or method-specified York analytical 
practices and may be intentional or unintentional. 

 

Unethical or illegal actions are defined as the deliberate falsification of analytical or quality assurance 
results, where failed method or contractual requirements are made to appear acceptable. 

 
Prevention of laboratory improper, unethical, or illegal actions begins with a zero-tolerance philosophy 
established by management. Improper, unethical, or illegal actions are detected through the 
implementation of oversight protocols. 

 
Prevention and Detection Program for Improper, Unethical, or Illegal Actions 

 

YORK management has implemented a variety of proactive measures to promote prevention and 
detection of improper, unethical, or illegal activities. The following components constitute the basic 
program: 
 Data Integrity Standard Operating Procedure 
 Data Integrity Documentation Procedures 
 An Ethics and Data Integrity Agreement that is read and signed by all personnel; 
 Initial and annual ethics training; 

 Internal audits; 
 Analyst documentation on certain types of manual integration changes to data; 
 Active use of electronic audit functions when they are available in the instrument software; and 
 A “no-fault” policy that encourages laboratory personnel to come forward and report fraudulent 

activities directly to the QA Officer. 

A proactive, “beyond the basics” approach to the prevention of improper, unethical, or illegal actions are 
a necessary part of laboratory management. As such, in addition to the requirements above, YORK has 
a designated ombudsman (Data Quality Manager) to whom laboratory personnel can report improper, 
unethical, or illegal practices, or provide routine communication of training, lectures, and changes in 
policy intended to reduce improper, unethical, or illegal actions. 

 
Examples of Improper, Unethical, or Illegal Practices 

 

Documentation that clearly shows how all analytical values were obtained are maintained by YORK and 
supplied to the data user as needed. To avoid miscommunication, YORK clearly documents all errors, 
mistakes, and basis for manual integrations within the project file and case narrative as applicable. 
Notification is also made to the appropriate supervisor so that appropriate corrective actions can be 
initiated. Gross deviations from specified procedures are investigated for potential improper, unethical, 
or illegal actions, and findings of fraud are fully investigated by senior management. Examples of 
improper, unethical, or illegal practices are identified below: 

 

 Improper use of manual integrations to meet calibration or method QC criteria (for example, peak 
shaving or peak enhancement are considered improper, unethical, or illegal actions if performed 
solely to meet QC requirements); 

 Intentional misrepresentation of the date or time of analysis (for example, intentionally resetting a 
computer system’s or instrument’s date and/or time to make it appear that a time/date requirement 
was met); 
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 Falsification of results to meet method requirements; 

 Reporting of results without analyses to support (i.e., dry-labbing); 

 Selective exclusion of data to meet QC criteria (for example, initial calibration points dropped without 
technical or statistical justification); 

 Misrepresentation of laboratory performance by presenting calibration data or QC limits within data 
reports that are not linked to the data set reported, or QC control limits presented within QAPP that 
are not indicative of historical laboratory performance or used for batch control; 

 Notation of matrix inference as basis for exceeding acceptance limits (typically without implementing 
corrective actions) in interference-free matrices (for example, method blanks or laboratory control 
samples); 

 Unwarranted manipulation of computer software (for example, improper background subtraction to 
meet ion abundance criteria for GC/MS tuning, chromatographic baseline manipulations); 

 Misrepresentation of QC samples (for example, adding surrogates after sample extraction, omitting 
sample preparation steps for QC samples, over- or under-spiking); and 

 Reporting of results from the analysis of one sample for those of another. 
 

v) Reference to procedures for reporting analytical results; 
 

Standard operating procedures pertaining to the reporting of results are available to all laboratory 
personnel and are included in the specific SOP for each procedure.  

 

All analytical data generated within YORK is thoroughly checked for accuracy and completeness. The data 
validation process consists of data generation, reduction, and two levels of review as described below. 

 

The analyst generating the analytical data has the primary responsibility for its correctness and 
completeness. All data is generated and reduced following protocols specified in the appropriate SOPs. 
Each analyst reviews the quality of his or her work based upon an established set of guidelines specified 
in the SOPs or as detailed by project requirements. The analyst reviews the data to ensure that: 

 

 Holding times have not been exceeded; 
 Sample preparation information is correct and complete; 
 Analysis information is correct and complete; 
 The appropriate procedures were employed; 
 Analytical results are correct and complete; 
 All associated QC is within established control limits and, if not, out-of-control forms are completed 

thoroughly explaining the cause and corrective action taken; 
 Any special sample preparation and analytical requirements have been met; and 
 Documentation  is  complete,  i.e.,  all  anomalies  in  the  preparation  and  analysis  have  been 

documented; out-of-control forms, if required, are complete, etc. 
 

This initial review step, performed by the analyst, is designated as primary review. The Data Quality 
Manager then conducts an independent check equivalent to that of the primary review and are designed to 
ensure that: 

 

 Calibration data is scientifically sound, appropriate to the method, and completely documented; 
 QC data is within established guidelines or reported with appropriate clarification/qualification; 
 Qualitative identification of sample components is correct; 
 Quantitative results are correct; 
 Documentation is complete and any anomalies properly addressed and documented; 
 The data is ready for incorporation into the final report package; and 
 The data package is complete and ready for release. 

 
A significant component of the secondary review is the documentation of any errors that have been 
identified and corrected during the review process. YORK believes that the data package that is submitted 
for a secondary review should be free from errors. Errors that are discovered are documented and 
formally transmitted to the appropriate Group Leader. The cause of the errors is then addressed by 
additional training or clarification of procedures (SOP revisions) to ensure that similar errors do not recur 
and high quality data will be generated. 

 
These procedures are done electronically.  Once set to Reviewed in Element LIMS, this constitutes 
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approval for data release and generation of analytical report. 
 

During both of the QC review processes, 100% of the raw data associated with the entire project is 
available to the reviewer.  

 
Following draft report generation, the report is reviewed by the Project Manager to ensure that the data 
set and quality control data are complete and meet the specific requirements of the project. When 
available, the data are also evaluated against historical site information. Once all requested analytical work 
has been verified as complete, a final report is generated and electronically signed by the Laboratory 
Manager. 

Following approval for release, the Quality Assurance Manager or other qualified personnel may review 
10% of the project files back to the raw data as an additional check, if a situation so warrants. 

 

A variety of reporting formats, from Portable Document File (PDF), normal reports to computerized data 
tables (Execl and special EDDs) to complex reports discussing regulatory issues are available. In general, 
YORK reports contain the following information. 

 
Analytical Data 

 

Analytical data is reported by sample identification (both client and laboratory) and test. Pertinent 
information including date(s) sampled, received, prepared, and analyzed; any required data qualifiers are 
included on each results page. The reporting limit for each method analyte is also listed. Additional data 
may include Method Detection Limits (MDLs) and any dilution factors used. 

 

QC Data 
 

A QC Summary is provided with each QA Summary report when requested.  Unless otherwise specified in 
a QAPP or requested by the client, QC Summaries include results for method blanks, blank spikes, site-
specific matrix spikes, matrix spike duplicates, and surrogate spikes. The effective control limits for the 
reported QC values are also provided on the QC Summary as well as explanations for any QC 
outliers. Case Narratives may be included as appropriate. 

 
As required for the project, data reports from “results only” through “full ASP-B like” will be generated and 
provided. Numerous custom EDD formats are also provided as needed including EquIS, NYSDEC EquIS, 
Giskey and numerous other formats. 

 
Methodology 

 

References for the preparative and analytical methodology employed is included on all preliminary or final 
analytical reports. 

 

Signatory 
 

Final reports are ready for release to the client following review and approval by the Laboratory Manager, 
as evidenced by his/her signature on the final report.  

 

Preliminary Data 
 

Upon client request, preliminary data shall be released prior to completion of a full QC review. Preliminary 
data is subject to change pending QC review and, therefore, shall be clearly marked as “DRAFT”. 
This qualification is provided as notification to the client that the data review process has not been 
completed yet and that the data is subject to possible modification resulting therefrom. 

 
Revised Data 

 

Analytical reports that have been revised for any reason from the original sent report shall be noted as 
being revised with a report note, case narrative or indication as to the reason for the revision. 

 

Formatting 
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At a minimum, an analytical report shall consist of the Report Cover Page, Analytical Results, 
Footnotes/Comments Page, and COC. Paginated reports shall be employed for all reports.  All reports are 
bookmarked for ease of navigation.  York offers approximately forty different reporting formats from a simple 
report (Results only) to a complex validation ready deliverable, along with various Electronic Data 
Deliverables (EDDs).  All data are posted to our website for client access through our DataPort access 
portal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Company Organizational Chart 
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Figure 2.  Laboratory Functional Organizational Chart 
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f 

5.4 Audits 
 

5.4.1    Internal Audits 
 

The laboratory arranges comprehensive annual internal audits to verify that its operations continue to comply 
with the requirements of the laboratory’s quality system. The Quality Assurance Officer or designee plans and 
organizes audits as required by a predetermined schedule and requested by management. The internal audits 
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also serve the purpose of ensuring that SOPs meet the requirements of the reference methods and their 
updates. 

 

The QAO or other qualified personnel, independent of the activity to be audited, will carry out such audits 
following the procedures in the SOP, Internal Audit Procedures. 

 
Personnel do not audit their own activities except when it can be demonstrated that an effective audit will be 
carried out. 

 

Where the audit findings cast doubt on the correctness or validity of the laboratory's calibrations or test 
results, the laboratory takes immediate corrective actions and where deemed relevant notifies, in writing, any 
client whose work was involved. 

 
i. List of available qualified personnel for internal audits include: 

• QA Officer 

• Lab Manager or Technical Director 

• QA Assistant 

• Group Leader (For departments other than their own) 

• Any Senior Chemist (With training in proper internal auditing procedures) not working in the 
area to be audited 

 

ii. The minimum qualifications for an internal auditor shall be: 
 

• Education: A Bachelors (BS) Degree in an applied science with 12-16 semester hours in 
chemistry. 

 

• Experience: Two years’ experience in an instrumental analytical technique for environmental 
analysis of representative environmental samples. Training to the most current revision of the SOP 
on Internal Audits.  

 
• Any outside audit findings will also be included in the Internal Audits. 

5.4.2 Management Review 
 

YORK management conducts an annual review of its quality system and its testing and calibration activities 
to ensure its continuing suitability and effectiveness and to introduce any necessary changes or improvements 
in the quality system and laboratory operations. 

This review takes account of reports from managerial and supervisory personnel, the outcome of recent 
internal audits, assessments by external bodies, the results of inter-laboratory comparisons or proficiency 
tests, any changes in the volume and type of work undertaken, feedback from clients, senior lab personnel, 
corrective actions, and other relevant factors. 

 
The laboratory shall have a procedure for review by management, and maintain records of review findings 
and actions.  
 
 
5.4.3 Audit Review 

 
All audit and review findings and any corrective actions that arise from them are documented. The laboratory 
management ensures that these actions are discharged within the agreed time frame as indicated in the 
quality manual and/or SOPs.  Specific Audit checklists are employee for each discipline/method. 

 

 

5.4.4 Performance Audits 

 
In addition to periodic audits, the laboratory ensures the quality of results provided to clients by implementing 
checks to monitor the quality of the laboratory’s analytical activities. Examples of such checks are: 
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a) Internal quality control procedures using statistical techniques (see Section 5.4 below);-Control charts 
 

b) Participation in proficiency testing or other inter-laboratory comparisons; 
 

c) Use of certified reference materials and/or in-house quality control using secondary reference materials 
as specified in YORK QSM Section 5.4; 

 

d) Replicate testing using the same or different test methods; 
 

g) Re-testing of retained samples; 
 

h) Correlation of results for different but related analysis of a sample (for example, total phosphorus should 
be greater than or equal to ortho-phosphate). 

 
 

5.4.5 Corrective / Preventive Actions 
 

a) In addition to providing acceptance criteria and specific protocols for corrective/preventive actions in, 
the laboratory implements general procedures to be followed to determine when departures from 
documented policies, procedures and quality control have occurred. These procedures include but are not 
limited to the following: 

 

1) Identify the individual(s) responsible for assessing each QC data type; 
 

2) Identify the individual(s) responsible for initiating and/or recommending corrective/preventive actions; 
 

3) Define how the analyst shall treat a data set if the associated QC measurements are unacceptable; 
 

4) Specify how out-of-control situations and subsequent corrective actions are to be documented; and 
 

5) Specify procedures for management (including the QA officer) to review corrective/preventive action 
reports. 

 

b) To the extent possible, sample results are reported only if all quality control measures are acceptable.  If 
a quality control measure is found to be out of control, and the data are to be reported, all samples 
associated with the failed quality control measure are reported with the appropriate data qualifier(s). 

 

5.4 Essential Quality Control Procedures 
 

These general quality control principles apply, where applicable, to all testing at YORK. The manner in which 
each is implemented is dependent on the types of tests performed by the laboratory and is further described 
in specific SOPs for each test. The standards for any given test type assure that the applicable principles are 
addressed: 

 
a) All laboratories have detailed written protocols in place to monitor the following quality controls: 

 
1) Positive and negative controls (blanks, spikes, reference materials, etc.) to monitor tests; 

 

 

 

2) Tests to define the variability and/or repeatability of the laboratory results such as replicates; 
 

3) Measures  to  assure  the  accuracy  of  the  test  method  including  calibration  and/or  continuing 
calibrations, use of certified reference materials, proficiency test samples, or other measures; 

 
4) Measures to evaluate test method capability, such as detection limits and quantitation limits or range 

of applicability such as linearity; 
 

5) Selection of appropriate formulae to reduce raw data to final results such as regression analysis, 
comparison to internal/external standard calculations, and statistical analyses; 
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6) Selection and use of reagents and standards of appropriate quality as define din the SOPs; 
 

7) Measures to assure the selectivity of the test for its intended purpose; and 
 

8) Measures to assure constant and consistent test conditions (both instrumental and environmental) 
where required by the test method, such as temperature, humidity, or specific instrument 
conditions. 

 
b) All quality control measures are assessed and evaluated on an on-going basis, and quality control 

acceptance criteria are used to determine the usability of the data.  
 

c) The laboratory has procedures for the development of acceptance/rejection criteria where no method or 
regulatory criteria exist.  

 
d) The quality control protocols specified in the method manual (YORK QSM Section 10.1.2) is followed. 

YORK ensures that the essential standards outlined in NELAC 5, Appendix D, or mandated methods or 
regulations (whichever are more stringent) are incorporated into the SOP/method manuals. When it is 
not apparent which is more stringent the QC in the mandated method or regulations is to be followed. 

 
The essential quality control measures for testing are found in Appendix D. 

 

 
6.1 PERSONNEL 

 
6.2 General Requirements for Laboratory Staff 

 
YORK’s testing departments have a sufficient level of personnel with the necessary education, training, 
technical knowledge and experience to perform the assigned functions. 

All personnel are responsible for complying with all quality assurance/quality control requirements that pertain 
to their organizational/technical function. Each technical staff member must have a combination of experience 
and education to adequately demonstrate a specific knowledge of their particular function and a general 
knowledge of laboratory operations, test methods, quality assurance/quality control procedures and records 
management. 

 

6.3 Laboratory Management Responsibilities 
 

In addition to YORK QSM Section 4.2.d, the laboratory management: 
 

a) Defines the minimum level of qualification, experience and skills necessary for all positions in the 
laboratory. In addition to education and/or experience, basic laboratory skills such as using a balance 
and quantitative techniques, are considered. 

 

b) Ensures that all technical laboratory staff members demonstrate capability in the activities for which they 
are responsible. Such demonstration is documented (See Appendix C). Note: In departments with 
specialized “work cells” (a well-defined group of analysts that together perform the method analysis), the 
group as a unit meets the above criteria and this demonstration is fully documented. 

 
 
 

c) Ensures that the training of each member of the technical staff is kept up-to-date (on-going) by the 
following: 

 
1) Keeping evidence on file that demonstrates that each employee has read, understood, and is using 

the latest version of the laboratory’s in-house quality documentation that relates to his/her job 
responsibilities. 

 

2) Documenting training courses or workshops on specific equipment, analytical techniques, or 
laboratory procedures. 

 
3) Documenting employee attendance at training courses on ethical and legal responsibilities including 
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the potential punishments and penalties for improper, unethical or illegal actions.  Keeping on file 
evidence that demonstrates that each employee has read, acknowledges, and understands their 
personal ethical and legal responsibilities including the potential punishments and penalties for 
improper, unethical or illegal actions. 

 
4) Maintains up-to-date analyst training records that contain a certification that technical personnel have 

read, understood and agreed to perform the most recent version of the test method (the approved 
method or SOP as defined by the laboratory document control system, YORK QSM Section 5.2.d) 
and documentation of continued proficiency by at least one of the following once per year: 

 
i. Acceptable performance of a blind sample (single blind to the analyst); 

 

ii. Another demonstration of capability; 
 

iii. Successful analysis of a blind performance sample on a similar test method using the same 
technology (e.g., GC/MS volatiles by purge and trap for Methods 524.2, 624, or 5035/8260) would 
only require documentation for one of the test methods; 

 

iv. At least four consecutive laboratory control samples with acceptable levels of precision and 
accuracy; 

 
v. If subsections i-iv cannot be performed, analysis of authentic samples with results statistically 

indistinguishable from those obtained by another trained analyst. 

d) Documents all analytical and operational activities of the laboratory; 
 

e) Supervises all personnel employed by the laboratory with the exception of the QA Officer; 
 

f) Ensures that all sample acceptance criteria (YORK QSM Section 11.0) are verified and that samples 
are logged into the sample tracking system and properly labeled and stored. 

 
g) Documents the quality of all data reported by the laboratory. 

 

h) In conjunction with the QA Officer, develops a proactive program for the prevention and detection of 
improper, unethical, or illegal actions. Components of this program could include: internal proficiency 
testing (single and double blind); post-analysis electronic audits; effective reward program to improve 
employee vigilance and co-monitoring; and separate SOPs identifying appropriate and inappropriate 
laboratory and instrument manipulation practices. 

 

6.2.1 Ownership Transfer / Out of Business 

 
a) In the event that the laboratory transfers ownership or goes out of business, YORK will ensure that 

the records are maintained or transferred according to client instruction. 
 

b) Upon ownership transfer, record retention requirements shall be addressed in the ownership transfer 
agreement and the responsibility for maintaining archives will be clearly established. In cases of 
bankruptcy, appropriate regulatory and state legal requirements concerning laboratory records will be 
followed. 

 
c) In the event that the laboratory goes out of business, all records will revert to the control of the client 

or regulatory agency, as applicable. As much notice as possible will be given to clients and the 
accrediting bodies who have worked with the laboratory during the previous 5 years of such action. 

 

 

6.3 Personnel Records 
 

Records on the relevant qualifications, training, skills and experience of the technical personnel are 
maintained by the laboratory, including records on demonstrated proficiency for each laboratory test method, 
such as the criteria outlined in YORK QSM Section 10.5 for analysis. 

 
7.1 PHYSICAL FACILITIES – ACCOMMODATION AND ENVIRONMENT 
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7.2 Environment 

 
a) Laboratory accommodations, test areas, energy sources, lighting, heating and ventilation are such that 

they facilitate proper performance of tests. 
 

b) The environment in which these activities are undertaken does not invalidate the results or adversely 
affect the required accuracy of the measurements. Particular care shall be taken when such activities are 
undertaken at sites other than the permanent laboratory premises. 

 
c) The laboratory shall provide for the effective monitoring, control and recording of environmental 

conditions as appropriate. Such environmental conditions may include dust, electromagnetic interference, 
humidity, main voltage, temperature, and sound and vibration levels. 

 

d) In instances where monitoring or control of any of the above-mentioned items is specified in a test 
method or by regulation, the laboratory meets and documents adherence to the laboratory facility 
requirements. 

 

7.3 Work Areas 
 

a) There is effective separation between neighboring areas when the activities therein are incompatible 
including volatile organic chemicals handling areas. 

 
b) Access to and use of all areas affecting the quality of these activities are defined and controlled. 

 
c) Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure that any 

contamination does not adversely affect data quality. 
 

d) Workspaces are available to ensure an unencumbered work area. Work areas include: 
 

1) Access and entryways to the laboratory; 
 

2) Sample receipt areas; 
 

3) Sample storage areas; 
 

4) Chemical and waste storage areas; and 
 

5) Data handling and storage areas. 
 

8.0 EQUIPMENT AND REFERENCE MATERIALS 

 
a) YORK is furnished with all items of equipment (including reference materials) required for the correct 

performance of tests for which accreditation is maintained. Note that YORK does not use equipment 
outside its permanent control. 

 
b) All equipment is properly maintained, inspected, and cleaned. Maintenance procedures are documented. 

 
c) Any equipment item that has been subjected to overloading or mishandling, or that gives suspect results, 

or has been shown by verification or otherwise to be defective, is taken out of service, clearly identified 
and wherever possible stored at a specified place until it has been repaired and shown by calibration, 
verification or test to perform satisfactorily. The laboratory shall examine the effect of this defect on 
previous calibrations or tests. 

d) When appropriate, each item of equipment, including reference materials, is labeled, marked, or otherwise 
identified to indicate its calibration status. 

 

e) Records are maintained of each major item of equipment and all reference materials significant to the 
tests performed. These records include documentation on all routine and non-routine maintenance 
activities in assigned log books and reference material verifications. 
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The records include: 
1) The name of the item of equipment; 
2) The manufacturer's name, type identification, and serial number or other unique identification; 
3) Date received and date placed in service (if available); 
4) Current location, where appropriate; 

5) If available, condition when received (e.g., new, used, reconditioned); 
6) Copy of the manufacturer's instructions, where available; 
7) Dates  and  results  of  calibrations  and/or  verifications  and  date  of  the  next  calibration  and/or 

verification; 
8) Details of maintenance carried out to date and planned for the future; and 
9) History of any damage, malfunction, modification or repair. 

 

 
9.1 MEASUREMENT TRACEABILITY AND CALIBRATION 

 
9.2 General Requirements 

 
All measuring operations and testing equipment having an effect on the accuracy or validity of tests are 
calibrated and/or verified before being put into service and on a continuing basis. The laboratory has an 
established program for the calibration and verification of its measuring and test equipment. This includes 
balances, thermometers and control standards. 

 

9.3 Traceability of Calibration 
 

a) The overall program of calibration and/or verification and validation of equipment is designed and 
operated so as to ensure that measurements made by the laboratory are traceable to national standards 
of measurement. 

 

b) Calibration certificates indicate the traceability to national standards of measurement and provide the 
measurement results and associated uncertainty of measurement and/or a statement of compliance with 
an identified metrological specification. The laboratory maintains records of all such certification in the 
QA office. 

 
c) Where traceability to national standards of measurement is not applicable, the laboratory provides 

satisfactory evidence of correlation of results, for example, by participation in a suitable program of inter- 
laboratory comparisons, proficiency testing, or independent analysis. 

 
 

9.4 Reference Standards 
 

a) Reference standards of measurement held by the laboratory (such as Class S or equivalent weights, or 
N I S T traceable thermometers) are used for calibration only and for no other purpose, unless it can be 
demonstrated that their performance as reference standards has not been invalidated. A body that can 
provide traceability calibrates reference standards of measurement. Where possible, this traceability is to 
a national standard of measurement. 

 

b) There is a program of calibration and verification for reference standards. 
 

i. Two weeks prior to their date of calibration expiration, individual thermometers are removed from 
service and replaced by newly calibrated units from the supplier. 

 

ii. YORK keeps two sets of Class S weights on hand for use in the laboratory. One set is used for 
daily calibration checks, and the second set is kept for back up use should the first set be 
damaged, lost or otherwise compromised. The second set of weights is also place in service 
when the daily use set is shipped off site for recalibration. 

iii. Analytical balances are serviced and calibrated on a routine, annual schedule by an outside vendor. 
 

c) Where relevant, reference standards and measuring and testing equipment are subjected to in-service 
checks between calibrations and verifications. Reference materials are traceable. Where possible, 
traceability is to national or international standards of measurement, or to national or international 



QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 35 of 88 
 

standard reference materials. 
 

d) NIST-Traceable Weights and Thermometers 
 

i. Reference standards of measurement shall be used for the purposes of calibration only. NIST 
traceable thermometers and NIST-traceable weights shall not be used for routine testing. If NIST 
traceable reference sources are used for routine testing they shall not be used for calibration 
purposes unless it can be shown that their performance as reference standards would not be 
invalidated. 

 

ii. For NIST-traceable weights and thermometers, YORK requires that all calibrations be conducted 
by a calibration laboratory accredited by ACLASS, A2LA or other recognized accrediting body. 

 
a. The calibration laboratory must hold proper accreditation for the services rendered. Prior 

to use, QA verifies that the selected vendor holds the appropriate scope of accreditation 
for the services required. 

 
b. The calibration certificate or report supplied by the calibration laboratory must contain a 

traceability statement, the conditions under which the calibrations were made, a 
compliance statement with an identified metrological specification and the pertinent 
clauses when applicable, and a clearly identified record of the quantities and functional 
test results before and after re-calibration. 

 
c. The certificate and scope of accreditation is kept on file at the laboratory and is reviewed 

yearly. 
 

iii. If significant amendments are made to a calibration certificate, it must have its own unique report 
identifier and must reference the one it is replacing. The piece of equipment must be identified in 
the amended report using its unique serial number or other laboratory defined identifier. The 
amended report is maintained with the original calibration report. 

 
iv. Laboratory balances are recalibrated annually by an external, certified vendor that is certified to 

ISO 17025 / ISO 9001 standards for calibration. Prior to use, QA verifies that the selected vendor 
holds the appropriate scope of accreditation for the services required. This service is 
documented on each balance with a signed and dated certification sticker. 

 
v. NIST mercury thermometers are sent out for recalibration every five years, or are replaced. All 

working mercury thermometers are calibrated annually against a NIST-traceable reference 
thermometer. All digital temperature measuring devices (min/max thermometers, IR guns) are 
calibrated quarterly. Equipment that does not meet acceptance criteria is removed from service 
and repaired or replaced. Calibration reports are maintained by the QA Officer. 

 
vi. Balance calibrations and temperature readings of ovens, refrigerators, and incubators are 

checked on each day of use. Min/Max thermometers are used for refrigerators and freezers to 

continually monitor temperature performance. 
 

 

 

 

e) Traceable Reference Standards and Materials 

 

i. Reference standards and materials are traceable to certified reference materials, where available. 
Commercially prepared standard materials are purchased from vendors accredited by A2LA, 
NVLAP (National Voluntary Lab Accreditation Program) or other recognized vendor, and come 
with a Certificate of Analysis that documents the purity of the standard and expiration date, if 
assigned. If a standard cannot be purchased from a vendor that supplies a Certificate of 
Analysis, the purity of the standard is documented by analysis against a known reference. 

 
ii. Analytical reagents must be at a minimum the purity required by or stated in the test method. 

Commercial materials that are purchased for the preparation of calibration, verification or spiking 
solutions, are usually accompanied by an assay certificate or the purity is noted on the label. If 
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the purity is >96%, the weight provided by the vendor may be used without correction. If the purity 
is <96%, a correction will be made to solution concentrations prepared from that material. 

 
iii. The receipt of all reference standards and materials, including received date and expiration date, 

is documented by the laboratory at the time of receipt, in chemical receiving logbooks. All 
documentation received with the reference standard or material (Certificate of Analysis or Purity 
Certificates) is retained by the laboratory. To prevent contamination and/or deterioration in 
quality, all standards and materials are handled and stored according to the method or 
manufacturer’s requirements. 

 
iv. Preparation of standard or reference materials are documented in SOPs and in Element LIMS 

by department. These records show the traceability to the purchased standards or materials, and 
include the method of preparation, date of preparation, expiration date, and preparer’s initials, 
at a minimum.  

 

v. All standards, reference, primary and working, whether purchased from a commercial vendor or 
prepared by the laboratory, must be checked regularly to ensure that the variability of the 
standard from the ‘true’ value does not exceed method requirements. Calibration standards are 
checked by comparison with a standard from a second source, usually another manufacturer and 
vendor. In cases where a second manufacturer is not available, a different lot, with vendor 
certification, may be used as a second source. 

 
vi. Quality control (QC) criteria for primary and second source standards are defined in laboratory 

SOPs and/or in Element LIMS. In most cases, the analysis of an Initial Calibration Verification 
(ICV) is used as the second source verification of a primary calibration source. 

 
9.5 Calibration 

 
Calibration requirements are divided into two parts:  (1) requirements for analytical support equipment, and 
(2) requirements for instrument calibration. In addition, the requirements for instrument calibration are divided 
into initial calibration and second source or initial calibration verification, and continuing calibration verification. 

 

9.4.1 Support Equipment 
 

These standards apply to all devices that may not be the actual test instrument, but are necessary to support 
laboratory operations. These include but are not limited to: balances, ovens, refrigerators, freezers, 
incubators, water baths, thermometers, and volumetric dispensing devices (such as Eppendorf®, or automatic 
dilutor/dispensing devices) if quantitative results are dependent on their accuracy, as in standard preparation 
and dispensing or dilution into a specified volume. 

 

a) All support equipment is maintained in proper working order. The records of all repair and maintenance 
activities, including service calls is kept. 

 

b) All support equipment is calibrated or verified at least annually, using NIST traceable references when 
available, over the entire range of use. The results of such calibration are within the specifications 
required of the application for which this equipment is used or: 

 
 

1) The item is removed from service until repaired; or 
 

2) The laboratory maintains records of established correction factors to correct all measurements. 
 

c) Raw data records are retained to document equipment performance. 
 

d) Prior to use on each working day, balances, ovens, refrigerators, freezers, and water baths are checked 
in the expected use range, with NIST traceable calibrated references. The acceptability for use or 
continued use is according to the needs of the analysis or application for which the equipment is being 
used. 

 
e) Mechanical volumetric dispensing devices including burettes (except Class A glassware) are checked for 

accuracy on at least a quarterly use basis. Glass microliter syringes are to be considered Class A 
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glassware, and come with a certificate from the manufacturer attesting to established accuracy or the 
accuracy is initially demonstrated and documented by the laboratory. 

 

9.4.2 Instrument Calibration 
 

This manual specifies the essential elements that define the procedures and documentation for initial 
instrument calibration and continuing instrument calibration verification to ensure that the data are of known 
quality and be appropriate for a given regulation. This manual does not specify detailed procedural steps 
(“how to”) for calibration, but establishes the essential elements for selection of the appropriate technique(s). 
This approach allows flexibility and permits the employment of a wide variety of analytical procedures and 
statistical approaches currently applicable for calibration. If more stringent standards or requirements are 
included in a mandated test method or by regulation, the laboratory demonstrates that such requirements are 
met. If it is not apparent which standard is more stringent, then the requirements of the regulation or mandated 
test method are to be followed. 

 

Note: In the following sections, initial instrument calibration is directly used for quantitation and continuing 
instrument calibration verification is used to confirm the continued validity of the initial calibration, unless 
otherwise stipulated by the analytical method. 

 

9.4.2.1 Initial Instrument Calibrations 

 
The following items are essential elements of initial instrument calibration: 

 

a) The details of the initial instrument calibration procedures including calculations, integrations, acceptance 
criteria and associated statistics are included or referenced in the test method SOP. When initial 
instrument calibration procedures are referenced in the test method, the referenced material is retained 
by the laboratory and is available for review. 

 
b) Sufficient raw data records are retained to permit reconstruction of the initial instrument calibration, e.g., 

calibration date, test method, instrument, analysis date, each analyte name, analyst’s initials or signature; 
concentration and response, calibration curve or response factor; or unique equation or coefficient used 
to reduce instrument responses to concentration. 

 
c) Sample results are quantitated from the initial instrument calibration and may not be quantitated from any 

continuing instrument calibration verification unless specifically stated in a mandated test method.  

 

d) All initial instrument calibrations are verified with a standard obtained from a second manufacturer or lot. 
Traceability shall be to a national standard, when available. 

 

e) Criteria for the acceptance of an initial instrument calibration is established, e.g., correlation coefficient or 
relative percent difference. The criteria used are appropriate to the calibration technique employed. 

 
f) Results of samples not bracketed by initial calibration standards (within calibration range) are reported as 

having less certainty, e.g., defined qualifiers or flags or explained in the case narrative. As determined by 
the method, the lowest calibration standard is at or above the method detection limit and at or below the 
reporting limit. 

 
g) If the initial instrument calibration results are outside established acceptance criteria, corrective actions 

are performed. Data associated with an unacceptable initial instrument calibration is not reported. 
 

h) Calibration standards include concentrations at or below the regulatory limits/Action levels where 
technologically feasible.  

 
i) If a reference or mandated method does not specify the number of calibration standards, the minimum 

number is two for ICP metals and a minimum of 5 for all other calibrations.  The laboratory’s standard 
operating procedure defines the number of points for establishing the initial instrument calibration. 

 
9.4.2.2 Continuing Instrument Calibration Verification 

 
When an initial instrument calibration is not performed on the day of analysis, the validity of the initial 
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calibration is verified prior to sample analyses by analyzing continuing calibration verification standards with 
each analytical batch. The following items are essential elements of continuing calibration verification: 

 

a) The details of the continuing calibration procedure, calculations and associated statistics are included or 
referenced in the test method SOP. 

 
b) A continuing  calibration verification standard (s) must be analyzed at  the  beginning  and end  of each 

analytical batch, and where required by method or project, at a specific frequency, every 10 or 20 
samples or 12 hours, within the batch. 

 
c) Sufficient raw data electronic records must be retained to permit reconstruction of the continuing 

calibration verification, e.g., test method, instrument, analysis date, each analyte name, concentration and 
response, calibration curve or response factor, or unique equations or coefficients used to convert 
instrument responses into concentrations. Continuing calibration verification records must explicitly 
connect the continuing calibration verification data to the initial calibration. 

 
d) Criteria for the acceptance of a continuing calibration verification must be established, e.g., relative 

percent difference or Percent Drift. 
 

e) If the continuing calibration verification results obtained are outside established acceptance criteria, 
corrective actions must be performed. If routine corrective action procedures fail to produce a second 
(consecutive and immediate) calibration verification within acceptance criteria, then the laboratory shall 
demonstrate performance after corrective action with two consecutive successful calibration verifications, 
or a new instrument calibration must be performed. If the laboratory has not demonstrated acceptable 
performance, sample analyses shall not occur until a new initial calibration curve is established and 
verified. 

 

As an exception, sample data associated with an unacceptable continuing calibration verification may be 
reported as qualified data under the following specific conditions: 

 

i. When the acceptance criteria for the continuing calibration verification are exceeded high, i.e., high 
bias and there are associated samples that are non-detects, then those non-detects may be 
reported. Otherwise the samples affected by the unacceptable calibration verification are 
reanalyzed after a new calibration curve has been established, evaluated and accepted. 

 
ii. When the acceptance criteria for the continuing calibration verification are exceeded low, i.e., low 

bias, those sample results may be reported if they exceed a maximum regulatory limit/action level. 
Otherwise the samples affected by the unacceptable verification are reanalyzed after a new 
calibration curve has been established, evaluated and accepted. 

 
10.1 TEST METHODS AND STANDARD OPERATING PROCEDURES 

 
10.2 Methods Documentation 

 
a) The laboratory has documented instructions on the use and operation of all relevant equipment, on the 

handling and preparation of samples and for calibration and/or testing, where the absence of such 
instructions could jeopardize the calibrations or tests. 
 

 

b) All instructions, standards, manuals, and reference data relevant to the work of the laboratory are 
maintained up-to-date and be readily available to the staff. 

 

 

10.1.1 Standard Operating Procedures (SOPs) Administrative 
 

YORK maintains standard operating procedures that accurately reflect all phases of current laboratory activities 
such as instrument operation, assessing data integrity, corrective actions, handling customer complaints, 
reporting of test results, etc. 

 
a) These documents, for example, may be equipment manuals provided by the manufacturer or internally 
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written documents. 
 

b) The test methods may be copies of published methods as long as any changes or selected options in the 
methods are documented and included in the SOP (See 10.1.2.) 

 
c) Copies of all SOPs are accessible to all personnel. 

 

d) The SOPs are organized. 
 

e) Each SOP clearly indicates the effective date of the document, the revision number and the signatures of 
the approving authorities. 

 

10.1.2 Standard Operating Procedures (SOPs) Analytical 

 
a) The laboratory has and maintains SOPs for each accredited analyte or test method. 

 
b) This SOP may consist of copies of published or referenced test methods or standard operating procedures 

that have been written by the laboratory. In cases where modifications to the published method have 
been made by the laboratory or where the referenced test method is ambiguous or provides insufficient 
detail, these changes or clarifications are clearly described. Each test method includes or references 
where applicable:  

1) Identification of the test method; 
2) Applicable matrix or matrices; 
3) Detection limit; 
4) Scope and application, including components to be analyzed; 
5) Summary of the test method; 
6) Definitions; 
7) Interferences; 
8) Safety; 
9) Equipment and supplies; 
10) Reagents and standards; 
11) Sample collection, preservation, shipment, and storage; 
12) Quality control; 
13) Calibration and standardization; 
14) Procedure; 
15) Calculations; 
16) Method performance; 
17) Pollution prevention; 
18) Data assessment and acceptance criteria for quality control measures; 
19) Corrective actions for out-of-control data; 
20) Contingencies for handling out-of-control or unacceptable data; 
21) Waste management; 
22) References; and 
23) Any tables, diagrams, flowcharts, and validation data. 
24) Modifications 
25) Revision History 

 

 

 

10.2 Exceptionally Permitting Departures from Documented Policies / Procedures 

 
a) If it is necessary to depart from a documented procedure or policy due to circumstances outside of YORK’s 

control or due to conditions encountered while preparing or analyzing a sample, the following will be 
documented. 

 
1) The nature of the exception 
2) How the data or procedure may be impacted 
3) Any Corrective Action that may be needed. 
4) Any approval from a client that may be required. 
5) Approval by management to report or proceed with the exception. 
6) A Case Narrative with the Final Report explaining the exception. 
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10.3 Test Methods 
 

The laboratory uses appropriate test methods and procedures for all tests and related activities within its 
responsibility (including, as applicable, sample collection, sample handling, transport and storage, sample 
preparation and sample analysis). The method and procedures shall be consistent with the accuracy 
required, and with any standard specifications relevant to the calibrations or tests concerned. 

 

a) When the use of specific test methods for a sample analysis is mandated or requested, only those 
methods are used. 

 
b) Where test methods are employed that are not required, as in the Performance Based Measurement 

System approach, the methods are fully documented and validated (see YORKQSM Section 10.1.2 and 
Appendix C), and are available to the client and other recipients of the relevant reports.  

 
 
 
 

10.4 Test Method Assessment 
 

The laboratory will periodically conduct a Test Method Assessment on the analytical methods in use.  These 
assessments are typically done during annual internal audit activities. The purpose is to evaluate the 
compliance between bench performance of the method versus the current YORK Standard Operating Procedure 
versus the promulgated or published method. Discrepancies will need to be addressed and resolved. Note 
that some methods are totally prescriptive while others may contain prescriptive aspects, and still others 
are performance based. In many cases, modifications to the published method may be required due to 
circumstances outside the laboratories’ control. 

 

10.5 Demonstration of Capability 

 
a) Prior to acceptance and initiation of any test method, satisfactory demonstration of method capability is 

required. This demonstration does not test the performance of the method in real world samples, but 
in the applicable and available clean matrix (sample of a matrix is which no target analytes or 
interferences are present at concentrations that impact the results of a specific test method), e.g., water, 
solids and air. In addition, for analytes that do not lend themselves to spiking, the demonstration of capability 
may be performed using quality control samples. 

 
b) Continuing demonstration of method performance, per the quality control requirements is required annually 

as DOCs. 
 

c) In all cases, the appropriate forms, such as the Certification Statement, is completed and retained by 
the laboratory to be made available upon request. The laboratory retains all associated supporting 
data necessary to reproduce the analytical results summarized in the Certification Statement. 

 
d) Demonstration of capability is completed each time there is a significant change in instrument type, 

personnel, or test method. 
 

e) In departments with specialized “work cell(s)” (a group consisting of analysts with specifically defined 
tasks that together perform the test method), the group as a unit must meet the above criteria and this 
demonstration of capability is fully documented. 

 
f) When a work cell is employed, and the members of the cell change, the new employee(s) must work with 

an experienced analyst in that area of the work cell where they are employed. This new work cell must 
demonstrate acceptable performance through acceptable continuing performance checks such as 
laboratory control samples). Such performance is documented and the four preparation batches following 
the change in personnel must not result in the failure of any batch acceptance criteria, e.g., method 
blank and laboratory control sample, or the demonstration of capability must be repeated. In addition, if 
the entire work cell is changed or replaced, the new work cell must perform the demonstration of 
capability. 
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g) Performance of the work cell is linked to the training records of the individual members of the work cell 
(See YORK QSM Section 6.2). 

 
10.6 Sample Aliquots 

 
Where sampling (as in obtaining sample aliquots from a submitted sample) is carried out as part of the test 
method, the laboratory shall use documented procedures and appropriate techniques to obtain representative 
subsamples. 
 
 
 
 
 

10.7 Data Verification 
 

Calculations and data transfers are subject to appropriate checks. 
 

a) The laboratory has Standard Operating Procedures that ensure that the reported data are free from 
transcription and calculation errors. 

 
b) The laboratory has Standard Operating Procedures that ensure that all quality control measures are 

reviewed, and evaluated before data are reported. Refer to internal Quality Control Checks, Project 
Management and Analytical Report Review 

 
c) The laboratory has Standard Operating Procedures that address manual calculations including manual 

integrations. Refer to appropriate SOPs. 
 

10.8 Documentation and Labeling of Standards and Reagents 
 

Documented procedures exist for the purchase, receipt and storage of consumable materials used for the 
technical operations of the laboratory.  Most records are electronically documented in Element LIMS whilke 
oters may be log book entries with references. 

 
a) The laboratory retains records for all standards, reagents and media including the manufacturer/vendor, 

the manufacturer’s Certificate of Analysis or purity (if supplied), the date of receipt, recommended storage 
conditions, and an expiration date after which the material is not used, unless the laboratory verifies its 
suitability for testing use. 

 
b) Original containers (such as those provided by the manufacturer or vendor) are labeled with an expiration 

date. 
 

c) Records are maintained on reagent and standard preparation. These records indicate traceability to 
purchased stocks or neat compounds, reference to the method of preparation, date of preparation, 
expiration date and preparer's initials. 

 
d) All containers of prepared reagents and standards bear a unique identifier and expiration date and are 

linked to the documentation requirements in YORKQSM Section 10.8.c above. 
 

10.9 Computers and Electronic Data Related Requirements 

 
Where  computers,  automated  equipment,  or  microprocessors  are  used  for  the  capture,  processing, 
manipulation, recording, reporting, storage or retrieval of test data, YORK ensures that: 

 

a) All requirements of the NELAC Standard (i.e., Chapter 5 of NELAC) are met; 
 

b) Computer software is tested and documented to be adequate for use, e.g., internal audits, personnel 
training, focus point of QA and QC; 

 

c) Procedures are established and implemented for protecting the integrity of data. Such procedures 
include, but are not limited to, integrity of data entry or capture, data storage, data transmission and data 
processing; 
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d) Computer and automated equipment are maintained to ensure proper functioning and provided with the 

environmental and operating conditions necessary to maintain the integrity of calibration and test data; 
and, 

 
e) It establishes and implements appropriate procedures for the maintenance of security of data including 

the prevention of unauthorized access to, and the unauthorized amendment of, computer records.  

 

11.1 SAMPLE HANDLING, SAMPLE ACCEPTANCE POLICY AND SAMPLE RECEIPT 

 
While YORK does not have control of field sampling activities, the following are essential to ensure the validity 
of the laboratory’s data. 

 

11.2 Sample Tracking 

 
a) The laboratory has a documented system for uniquely identifying the items to be tested, to ensure that 

there can be no confusion regarding the identity of such items at any time. This system includes 
identification for all samples, subsamples and subsequent extracts and/or digestates. The laboratory 
assigns a unique identification (ID) code to each sample container received in the laboratory. (The use of 
container shape, size, or other physical characteristic, such as amber glass, or purple top, is not an 
acceptable means of identifying the sample.) 

 
b) This laboratory code is maintained as an unequivocal link with the unique field ID code assigned each 

container. 
 

c) The laboratory ID code is placed on the sample container as a durable label. 
 

d) The laboratory ID code is entered into the laboratory records (see YORKQSM Section 11.3.d) and is the 
link that associates the sample with related laboratory activities such as sample preparation or calibration. 

 

e) In cases where the sample collector and analyst is the same individual or the laboratory pre-assigns 
numbers to sample containers, the laboratory ID code may be the same as the field ID code. 

 

11.3 Sample Acceptance Policy 
 

The laboratory has a written sample acceptance policy that clearly outlines the circumstances under which 
samples are accepted or rejected.  Data from any samples that do not meet the following criteria are flagged 
in an unambiguous manner, and the nature of the variation is clearly defined.  The sample acceptance policy 
is available to sample collection personnel and includes, but is not limited to, the following areas of concern: 

 

a) Proper, full, and complete documentation, that includes sample identification, the location, date and time 
of collection, collector's name, preservation type, sample type and any special remarks concerning the 
sample; 

b) Proper sample labeling that includes a unique identification and a labeling system for the samples with 
requirements concerning the durability of the labels (water resistant) and the use of indelible ink; 

c) Use of appropriate sample containers; 
d) Adherence to specified holding times; 
e) Adequate sample volume.  Sufficient sample volume must be available to perform the necessary tests; 

and, 
f) Procedures to be used when samples show signs of damage, contamination or inadequate preservation. 
g) Samples are NOT accepted if classified as extremely hazardous, such as drum waste or neat chemicals. 

 
 
 
 

11.4 Sample Acceptance Policy (Posted) 
 

This sample acceptance policy outlines the circumstances in which received samples are accepted or 
rejected by York Analytical Laboratories, Inc. (YORK). If any of the below criteria are not met, it may 
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delay YORK’s processing of samples, possibly compromising “short” holding time analyses.   Where 
received samples do not meet these criteria, YORK will contact the client. 
 
If immediate client contact cannot be made, and hold times are not an issue, samples will be 
appropriately stored until the situation is clarified with the client. If a delay in sample processing will 
result in missed holding times, and YORK deems there is sufficient information provided on the 
Chain-of-Custody (COC), the lab will proceed with sample log-in and processing; however, YORK will 
not assume any liability for samples processed under these circumstances. 

Data from samples that do not meet the sample acceptance criteria are flagged and/or addressed in a 
case narrative, with the nature of the deviation clearly defined. Samples must have written 
authorization to proceed if not in compliance with this guidance. 

1. Complete COC with the following information: 

Unique sample identification, date and time of collection, sample matrix, analysis requested, 
sampler's name, preservation type (if applicable), client name and address, any additional 
comments, signature of relinquishing party and date and time that samples were relinquished. 

2. Sample temperature upon receipt of >0°C to 6°C, as applicable to the method. 

In the event that samples are collected on the same day that they are received by the laboratory, 
they are deemed acceptable if they are received on ice and the cooling process has begun. 

3. Sample  containers  and  preservatives  must  be  appropriate  for  the  test  and  method  being 
requested on the COC. 

4. Sample labels must include a unique identification written with indelible ink on water resistant 
labels that correspond with the COC. 

5. Adequate sample volume must be provided for the analyses requested on the COC, and containers 
for volatile analyses must be free of headspace. This includes Tedlar bags and Summa 
canisters. 

6. Sufficient holding time available to perform the analyses requested: 

Samples shall be received at the laboratory within 48 hours of sampling, or with at least 1/2 of the 
holding time left for the analysis, whichever is less. YORK always makes a best effort to ensure 
that holding times are not exceeded under these circumstances. In the event that a preparation 
or analysis is performed outside of the associated holding time, the client will be notified and 
the data will be qualified in the report. 

7. Coolers and samples must be received in good condition, with no obvious signs of damage or 
tampering. 

8. Please note, mixed waste, or samples classified as extremely hazardous are NOT accepted. 

If you require additional information or clarification, please do not hesitate to contact YORK, 
or your Project Manager at (203) 325-1371. 

 
 
 
 
 

11.5 Sample Receipt Protocols 
 

a) Upon receipt, the condition of the sample, including any abnormalities or departures from standard 
condition as prescribed in the relevant test method, is recorded.  All items specified in YORKQSM 
Section 11.2 above are checked. 

 

1) All samples that require cold temperature preservation are considered acceptable if the arrival 

temperature is within 2°C of the required temperature or the method-specified range. For samples 

with a specified temperature of 4°C, samples with a temperature ranging from just above the freezing 

temperature of water to 6°C shall be acceptable.  Samples that are hand delivered to the laboratory 
immediately after collection may not meet these criteria.  In these cases, the samples shall be 
considered acceptable if there is evidence that the chilling process has begun, such as arrival on ice. 
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2) The laboratory shall implement procedures for checking chemical preservation using readily available 
techniques, such as pH or free chlorine, prior to or during sample preparation or analysis. 

 
Certain measurements, such a pH, are performed and recorded just prior to analysis. 

 

Field filtration for dissolved metals may also be required. If there is no documentation of field 
filtration on the Chain of Custody when required, the Project Manager is notified and the client 
asked. If samples are not field filtered, they are sent to the lab for filtration within 24 or 48 hours 
depending on the analysis. 

 
b) The results of all checks are recorded on Sample Receipt and, as needed, in the Corrective Action field on 

the login in LIMS. 
 

c) When there is any doubt as to the item's suitability for testing, when the sample does not conform to the 
description provided, and when the test required is not fully specified, the laboratory makes every attempt 
to consult the client for further instruction before proceeding. The laboratory establishes whether the 
sample has received all necessary preparation, or whether sample preparation has yet to be performed. 
If the sample does not meet the sample receipt acceptance criteria listed in this standard, the laboratory: 

 

1) Retains correspondence and/or records of conversations concerning the final disposition of rejected 
samples; or 

 
2) Fully documents any decision to commence with the analysis of samples not meeting acceptance 

criteria. 
 

i. The condition of these samples is, at a minimum, noted on the chain of custody record or 
transmittal form, and laboratory receipt documents. 

 
ii. The analysis data is/are appropriately "qualified" on the final report. 

 

d) The laboratory utilizes a permanent chronological electronic database to document receipt of all sample 
containers. 

 
1) This sample receipt log records the following: 

 

i. Client/Project Name; 
 

ii. Date and time of laboratory receipt; 
 

iii. Unique laboratory ID code (see YORKQSM Section 11.1); and 
 

iv. Signature or initials of the person making the entries. 
 

2) During the login process, the following information is linked to the log record or included as a part of 
the log. If such information is recorded/documented elsewhere, that document becomes part of the 
laboratory's permanent records, easily retrievable upon request, and readily available to individuals 
who will process the sample. Note: The placement of the laboratory ID number on the sample 
container is not considered a permanent record. 

 
 

i. The field ID code that identifies each container is linked to the laboratory ID code in the sample 
receipt log. 

ii. The date and time of sample collection is linked to the sample container and to the date and time 
of receipt in the laboratory. 

iii. The requested analyses (including applicable approved test method numbers) are linked to the 
laboratory ID code. 

iv. Any comments resulting from inspection for sample rejection are linked to the laboratory ID code. 
 

e) All documentation (i.e., memos or transmittal forms) that are conveyed to the laboratory by the sample 
submitter is retained. 
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f) A complete chain of custody record form is maintained. 
 

 

11.6 Storage Conditions 
 

The laboratory has documented procedures and appropriate facilities to avoid deterioration, contamination, 
and damage to the sample during storage, handling, preparation, and testing; any relevant instructions 
provided with the item are followed. Where items must be stored or conditioned under specific environmental 
conditions, these conditions are maintained, monitored, and recorded. 

 
a) Samples are stored according to the conditions specified by preservation protocols: 

 

1) Samples that require thermal preservation are stored under refrigeration at +/-2° of the specified 
preservation temperature unless method-specific requirement pre-empt this, such as volatile soil 

samples using Terracore (frozen). For samples with a specified storage temperature of 4°C, storage 

at a temperature above the freezing point of water to 6°C is acceptable. 
 

2) Samples are stored away from all standards, reagents, food, and other potentially contaminating 
sources. Samples are stored in such a manner to prevent cross contamination.  Samples for analysis 
of volatile organics are stored in separate storage refrigerators/freezers to reduce vross contamination 
potential. 

 

b) Sample fractions, extracts, leachates, and other sample preparation products are stored according to 
YORKQSM Section 11.4.a  above or according to specifications in the test method. 

 
c) When a sample or portion of a sample needs to be held secure (for example, for reasons of record, safety 

or value, or to enable check calibrations or tests to be performed later), the laboratory has storage and 
security arrangements that protect the condition and integrity of the secured items or portions concerned. 

 

 

11.7 Sample Disposal 

 
The laboratory has standard operating procedures for the disposal of samples, digestates, leachates and 
extracts or other sample preparation products.  

 

 
12.1 RECORDS 

 
The laboratory maintains a record system to suit its particular circumstances and comply with any applicable 
regulations. The system produces unequivocal, accurate records that document all laboratory activities. The 
laboratory retains all original observations, calculations and derived data, calibration records and a copy of 
the test report for a minimum of five years and for lead and copper in potable water, 12 years. 

 
There are two levels of sample handling: 1) sample tracking and 2) legal chain of custody protocols that are 
used for evidentiary or legal purposes. All essential requirements for sample tracking (e.g., chain of custody 
form) are outlined in YORKQSM Sections 12.1, 12.2 and 12.3. YORK details the Legal/Evidentiary and Chain 
of Custody procedures in the appropriate SOPs. 

 

12.2 Record Keeping System and Design 

 
The YORK record keeping system allows historical reconstruction of all laboratory activities that produced the 
analytical data. The history of the sample is readily understood through the documentation. This includes 
inter-laboratory transfers of samples and/or extracts. 

 
a) The records include the identity of personnel involved in sampling, sample receipt, preparation, and 

calibration or testing. 
 

b) All information relating to the laboratory facilities equipment, analytical test methods, and related 
laboratory activities, such as sample receipt, sample preparation, or data verification, are documented. 

 



QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 46 of 88 
 

c) The record keeping system facilitates the retrieval of all working files and archived records for inspection 
and verification purposes, e.g., set format for naming electronic files. 

 

d) All changes to records are signed or initialed by responsible staff. The reason for the signature or initials 
is clearly indicated in the records such as “sampled by,” “prepared by,” or “reviewed by.” 

 
e) All generated data, except those that are generated by automated data collection systems, are recorded 

directly, promptly, and legibly in permanent ink. 
 

f) Entries in records are not be obliterated by methods such as erasures, overwritten files or markings. All 
corrections to record-keeping errors are made by one line marked through the error. The individual 
making the correction signs (or initials) and dates the correction. These criteria also apply to electronically 
maintained records. 

 

g) Refer to 10.9 for Computer and Electronic Data. 
 

12.3 Records Management and Storage 

 
a) All records (including those pertaining to calibration and test equipment), certificates and reports are 

safely stored, and held secure and in confidence to the client. NELAP-related records are available to the 
accrediting authority. 

 
b) All records, including those specified in YORKQSM Section 12.3, are retained for a minimum of five years 

from generation of the last entry in the records. The laboratory maintains all information necessary for the 
historical reconstruction of data. Records stored only on electronic media are supported by the hardware 
and software necessary for their retrieval.  For potable water lead and copper data are retained for 10 years. 

 

c) Records that are stored or generated by computers or personal computers have hard copy or write- 
protected backup copies. 

 
d) The laboratory has an established record management system for control of laboratory notebooks, 

instrument logbooks, standards logbooks, and records for data reduction, validation storage and 
reporting. 

 
e) Access to archived information is documented with an access log. These records are protected against 

fire, theft, loss, environmental deterioration, vermin, and in the case of electronic records, electronic or 
magnetic sources. 

 

f) The laboratory has a plan to ensure that the records are maintained or transferred according to the 
clients’ instructions (see 4.1.8.e of NELAC) in the event of Laboratory Transfer of Ownership, Going out 
of Business or Bankruptcy. In all cases, appropriate regulatory and state legal requirements concerning 
laboratory records will be followed.  

 
 

12.4 Laboratory Sample Tracking 
 

12.4.1 Sample Handling 
 

A record of all procedures to which a sample is subjected while in YORK’s possession is maintained.  
These include but are not limited to all records pertaining to: 

 
a) Sample preservation, including appropriateness of sample container and compliance with holding time 

requirement; 
b) Sample identification, receipt, acceptance or rejection, and log-in; 
c) Sample storage and tracking, including shipping receipts, sample transmittal forms (chain of custody 

form); and 
d) Documentation procedures for the receipt and retention of test items, including all provisions necessary to 

protect the integrity of samples. 
 

12.4.2 Laboratory Support Activities 
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In addition to documenting all the above-mentioned activities, the following is retained: 
 

a) All original raw data, whether hard copy or electronic, for calibrations, samples and quality control 
measures, including analysts work sheets and data output records (chromatograms, strip charts, and 
other instrument response readout records); 

 

b) A written description or reference to the specific test method used, which includes a description of the 
specific computational steps used to translate parametric observations into a reportable analytical value; 

 
c) Copies of final reports; 

 
d) Archived standard operating procedures; 

 

e) Correspondence relating to laboratory activities for a specific project; 
 

f) All corrective/preventive action reports, audits and audit responses; 
 

g) Proficiency test results and raw data; and, 
 

h) Results of data review, verification, and cross-checking procedures. 
 

12.4.3 Analytical Records 
 

The essential information associated with analyses, such as strip charts, tabular printouts, computer data 
files, analytical notebooks, and run logs, include: 

 
a) Laboratory sample ID code; 

 
b) Date of analysis and time of analysis if the method-specified holding time is 72 hours or less, or when 

time critical steps are included in the analysis, e.g., extractions, and incubations; 
 

c) Instrument identification and instrument operating conditions/parameters (or reference to such data); 
 

d) Analysis type; 

e) All manual calculations e.g., manual integrations; 
 

f) Analyst's or operator's initials/signature; 
 

g) Sample preparation including cleanup, separation protocols, incubation periods, ID codes, volumes, 
weights, instrument printouts, meter readings, calculations, reagents; 

 
h) Sample analysis; 

 

i) Standard and reagent origin, receipt, preparation, and use; 
 

j) Calibration criteria, frequency and acceptance criteria; 
 

k) Data  and  statistical  calculations,  review,  confirmation,  interpretation,  assessment  and  reporting 
conventions; 

 

l) Quality control protocols and assessment; 
 

m) Electronic data security, software documentation and verification, software and hardware audits, backups, 
and records of any changes to automated data entries; and, 

 

n) Method performance criteria including expected quality control requirements. 
 

 

12.4.4 Administrative Records 

 
The following are maintained: 
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a) Personnel qualifications, experience and training records; 
 

b) Ethics Statements; 
 

c) Records of demonstration of capability for each analyst; and 
 

d) A log of names, initials and signatures for all individuals who are responsible for signing or initialing any 
laboratory record. 

 

 
13.0 LABORATORY REPORT FORMAT AND CONTENTS 

 
The results of each test, or series of tests carried out by the laboratory must be reported accurately, clearly, 
unambiguously and objectively. The results normally reported in a test report and include all the information 
necessary for the interpretation of the test results and all information required by the method used. Some 
regulatory reporting requirements or formats, such as monthly operating reports may not require all items 
listed below, however, YORK will provide all the required information to their client for use in preparing such 
regulatory reports. 

 
a) Except as discussed in 13.b, each report to an outside client includes at least the following information 

(those prefaced with “where relevant” are not mandatory): 
 

1) A title, e.g., "Technical Report”; 
 

2) Name and address of laboratory, and location where the test was carried out if different from the 
address of the laboratory and phone number with name of contact person for questions; 

3) Unique identification of the certificate or report (such as Work order no.) and of each page, and the 
total number of pages; 

 

This requirement may be presented in several ways: 
 

i. The total number of pages may be listed on the first page of the report as long as the subsequent 
pages are identified by the unique report identification and consecutive numbers, or 

 
ii. Each page is identified with the unique report identification, the pages are identified as a number 

of the total report pages (example: 3 of 10, or 1 of 20). 
 

Other methods of identifying the pages in the report may be acceptable as long as it is clear to the 
reader that discrete pages are associated with a specific report, and that the report contains a 
specified number of pages. 

 

4) Name and address of client, where appropriate and project name if applicable; 
 

5) Description and unambiguous identification of the tested sample including the client identification 
code; 

 
6) Identification of test results derived from any sample that did not meet NELAC sample acceptance 

requirements such as improper container, holding time, or temperature; 
 

7) Date of receipt of sample, date and time of sample collection, date(s) of performance test, and time of 
sample preparation and/or analysis if the required holding time for either activity is less than or equal 
to 72 hours; 

 

8) Identification of the test method used, or unambiguous description of any nonstandard method used; 
 

9) If the laboratory collected the sample, reference to sampling procedure; 
 

10) Any deviations from (such as failed quality control), additions to or exclusions from the test method 
(such as environmental conditions), and any nonstandard conditions that may have affected the 
quality of results, and including the use and definitions of data qualifiers. 
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11) Measurements, examinations and derived results, supported by tables, graphs, sketches, and 

photographs as appropriate, and any failures identified; identify whether data are calculated on a dry 
weight or wet weight basis; identify the reporting units such as µg/l or mg/kg; 

 

12) When required, a statement of the estimated uncertainty of the test results; 
 

13) A signature and title, or an equivalent electronic identification of the person(s) accepting responsibility 
for the content of the report (however produced), and date of issue; 

 

14) At the YORK’s discretion, a statement to the effect that the results relate only to the items tested or 
to the sample as received by the laboratory; 

 
15) At the YORK’s discretion, a statement that the certificate or report shall not be reproduced except in 

full, without the written approval of the laboratory; 
 

16) Clear identification of all test data provided by outside sources, such as subcontracted laboratories, 
clients, etc.; and 

 
17) Clear identification of numerical results with values outside of quantitation limits. 

 

b) Where the certificate or report contains results of tests performed by subcontractors, these results are 
clearly identified by subcontractor name or applicable accreditation number and the entirety of the 
subcontract report is included with the final YORK report. 

 

c) After issuance of the report, the laboratory report remains unchanged. Material amendments to a 
calibration certificate, test report or test certificate after issue may be made only in the form of a further 
document, or data transfer, including the statement "Revision No. . . . [or as otherwise identified]" with 
explanation, or equivalent form of wording. Such amendments meet all the relevant requirements of the 
NELAC Standard. 

 

d) YORK notifies clients promptly, in writing, of any event such as the identification of defective measuring 
or test equipment that casts doubt on the validity of results given in any calibration certificate, test report 
or test certificate or amendment to a report or certificate. 

 
e) The laboratory will, where clients require transmission of test results by telephone, telex, facsimile or 

other electronic means, follow documented procedures that ensure that the requirements of this Standard 
are met and that confidentiality is preserved. 

 
f) YORK will certify that all its NELAC-certified test results reported meet all requirements of NELAC or provide 

reasons and/or justification if they do not. 

 

 
14.0 SUBCONTRACTING ANALYTICAL SAMPLES 

 
When YORK subcontracts work whether because of unforeseen circumstances (e.g. workload, need for further 
expertise or temporary incapacity) or on a continuing basis (e.g. through client direction, contractual 
arrangement or permanent subcontracting), this work shall be placed with a laboratory accredited under 
NELAP, or other appropriate certification, for the tests to be performed or with a laboratory that meets 
applicable statutory and requirements for performing the tests and submitting the results of tests performed. 
All subcontracted work shall be referenced and so noted in the final YORK analytical report. 

 
Subcontract laboratories will provide or make available, current copies of the following documents prior to 
YORK submitting samples. This information will be updated annually or on an as needed basis. 
 

 
 

a) Laboratory accreditations / certifications 
 

b) Upon request, any Proficiency Testing (PT) or Performance Evaluation (PE) results relevant to the 
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subcontracted samples. 
 

c) Insurance Certificates 
 

d) Quality Assurance Manual 
 

e) Subcontract laboratories will also submit statements affirming that YORK will be notified if any of 
the following occur. 

 

• There is a change or loss in accreditation for the applicable analysis. 

• Most recent PT or PE study results for the applicable analysis are unacceptable AND are not able to 
be addressed via Corrective Action. 

• There is a need to subcontract YORK project samples. Prior YORK approval is required in 
writing for subcontracting samples. 

f) The client project requirements will be used to evaluate the subcontract laboratories and to determine 
their acceptability. Approval by either: the QA Manager, Laboratory Manager or Client Services Director (or 
designee) is required. 

 

g) A master list of approved laboratories will be created and distributed to Sample Control and all Project 
Managers. All subcontracting must utilize a laboratory from this list. 

 
The procedure for subcontracting samples will follow these guidelines: 

 

a) YORK will advise its client via written, facsimile or e-mail notification of its intention to subcontract any 
portion of the testing to another party in cases when unforeseen circumstances occur. YORK shall gain 
approval by the client in writing, facsimile or via e-mail response. 

 
b) YORK may subcontract samples on a continuing basis without written, facsimile or e-mail notification under 

the following (but not limited to) cases: 
 

• Standing Client direction or instruction 
 

• Contractual specification or requirement 
 

• Project historical precedent 
 

c) A separate Chain of Custody will be created specifically for the subcontracted sample(s). This (or a copy) 
will be included with the full and complete subcontract report in the final YORK analytical report. 

 

d) YORK shall retain records demonstrating that the above requirements have been met. 
 

 
15.0 OUTSIDE SUPPORT SERVICES AND SUPPLIES 

 
YORK does not procure outside services and supplies, other than those referred to in this Manual. 

 
Service providers and vendors are evaluated in accordance with ISO/IEC 17025:2005 or ISO 9001 guidelines 
prior to use by YORK with detailed vendors listed in each SOP. 

 

 
16.0 INQUIRIES AND COMPLAINTS 

 
York’s SOP addresses the policies and procedures for the resolution of inquiries and complaints received from 
clients or other parties about the laboratory's activities. Where an inquiry or complaint, or any other 
circumstance, raises doubt concerning the laboratory's compliance with the laboratory's policies or 
procedures, or with the requirements of this manual or otherwise concerning the quality of the laboratory's 
calibrations or tests, the laboratory shall ensure that those areas of activity and responsibility involved are 
promptly audited in accordance with NELAC Section 5.3.1. Records of the complaint and subsequent actions 
are maintained and are available for audits. 
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17.0     REVIEW OF WORK REQUESTS, CONTRACTS AND TENDERS 

 
YORK has established procedures for the review of work requests contracts and tenders. Projects, proposals 
and contracts are reviewed for adequately defined requirements and the ability of YORK to meet those 
requirements. A thorough review of all technical and quality control requirements contained in these requests 
is performed to ensure a project’s success. The appropriateness of requested methods, and the lab’s 
capability to perform them must be established. A review of the laboratory’s capability to analyze non-routine 
analytes is also part of this review process. Additionally, alternate test methods that are capable of meeting 
the clients’ requirements may be proposed by the lab. 

 

All projects, proposals and contracts are reviewed for the client’s requirements in terms of compound lists, 
test methodology requested, detection and reporting levels, and quality control limits. During the review 
process, the laboratory determines whether it has the necessary physical, personnel and information 
resources to meet the project requirements, and if the personnel have the expertise needed to perform the 
required testing. Each proposal is also checked for its impact on the overall capacity of the laboratory. The 
proposed turnaround time will be checked for feasibility. Electronic or hard copy deliverable requirements are 
evaluated against the laboratory’s ability to produce such documentation. 

 
This review process ensures that the laboratory’s test methods are suitable to achieve regulatory and/or client 
requirements and that the laboratory holds the appropriate certifications to perform the work. In the event that 
the use of a subcontract laboratory is needed, also confirming that they meet all project requirements and 
maintain the appropriate certifications for the proposed subcontract analyses. If the laboratory cannot provide 
all services and therefore intends to use the services of a subcontract laboratory, this will be documented and 
discussed with the client prior to project or contract approval. 

 
Following the review process, the laboratory (Client Services) informs the client of the results of the review 
and notes any potential conflict, lack of accreditation, or inability of the lab to complete the work satisfactorily. 
Any discrepancy between the client’s requirements and the capability of the laboratory to meet those 
requirements is resolved in writing before acceptance of the project or contract. It is necessary that the project 
requirements or contract be acceptable to both the client and the laboratory prior to the start of the work. The 
review process is repeated when there are amendments to the original contract by the client. 

 

All contracts, Quality Assurance Project Plans (QAPPs), contract amendments, and documented 
communications become part of the project record. 

 
Review Personnel 

 
Depending upon the scope of a project or contract, one or more key persons may review and accept work on 
behalf of the laboratory. For routine projects, a review by the Project Manager (PM) is considered adequate. 
The PM confirms that the laboratory has the necessary certifications, that it can meet the clients’ data quality, 
reporting and turn-around time requirements. 

 
For new, complex or large projects, the proposed project proposal or contract is given to the Business 
Development Director and/or Client Services Director for an initial review that encompasses all facets of the 
operation. The scope of work is then distributed to the following personnel, as needed based on scope of 
contract, to evaluate all of the project related requirements: 

 
 

• Chief Technology Officer 

• Laboratory Manager 

• Technical Director (s) 

• Quality Assurance Officer 

• Group Leaders 

• Project Manager(s) 
 

Appropriate records are maintained for every contract or work request. Copies of the agreed-upon contract 
will be distributed to key personnel as needed and the signed copies maintained by the Business 
Development Director and/or Laboratory Manager(s). 
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Project Kick-off and Status Meetings 

 
For routine project work, project managers ensure that specific technical and QC requirements are effectively 
evaluated and communicated to laboratory personnel through the use of the LIMS system: special 
requirements/Comments section in the appropriate work order field.  These comments then appear on the lab 
staff worklists for implementation. 

 
Prior to work on a new or complex project, project managers or key personnel will hold meetings via 
Zoom with operations personnel to discuss schedules and any unique aspects of the project. Items discussed 
include the project technical profile, turnaround times, holding times, methods, analyte lists, reporting limits, 
deliverables, sample hazards, and any other special requirements. 

 
Project requirements are given to the laboratory staff during project kick-off meetings or the daily status 
meetings. Information disseminated during these meetings provides direction to the laboratory staff in order 
to maximize production, maintain high quality and ensure client satisfaction. 

 

During the project, changes to the scope of work may occur due to client, sampling or regulatory reasons. If 
these changes impact the laboratory’s role in the project (use of a non-standard method or modification of a 
method to comply with revised requirements) then the changes need to be discussed with and agreed upon 
with the client prior to continuing with the work. These changes must be documented prior to implementation 
and communicated to the laboratory staff via email, zoom meeting or via the Laboratory Manager.  

 
And at all times, records of all pertinent discussions with a client relating to the project or contract are 
documented and maintained as a part of the project record using the “Other Documents” in the work Order LIMS 
field. 

 
18.0 MANAGEMENT REVIEW, MANAGEMENT OF CHANGE AND CONTINUOUS IMPROVEMENT 
 Management Review 

 
A comprehensive Management Review of the entire YORK Quality System will be conducted by the Laboratory 
Managers on an annual basis, no later than the end of the first quarter for the previous year’s review. All major 
stakeholders will be given an opportunity to provide comment or input for the review. These will include: 

 
• Chief Technology Officer 

• Client Services Director 

• Lab Managers 

• Technical Directors 

• Senior Project Managers 

• Other Operational / Project Management personnel as appropriate. 

• Clients 

 
The purpose and goal of the Management Review will identify areas of improvement, areas requiring more 
resources or oversight, opportunities for continuous improvement and follow up on previous recommendations. 

The final completed review is part of the NELAP laboratory documentation requirements and may be 
submitted to YORK authorized auditing agencies or clients upon request. 

 

18.1 Management of Change 

 
Whenever a change is made in a controlled environment (not just production) the laboratory is put at risk. 
However, one needs to constantly make changes to keep pace with business / regulatory requirements. The 
challenge to the laboratory is to minimize the risk and impact of that change. 

 

An organization must have an operating process in place for which an evaluation has been conducted, and 
that allows proper lead times and approvals to ensure that the laboratory is unaffected when changes are 
made. But to successfully implement a change, one also needs to have a comprehensive understanding of 
the infrastructure that supports the services to determine the overall impact.  

 

The Management of Change process will track and implement the following types of changes: 
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a) Permanent Change: – A change that is considered long term and durable. Any change which is not 

categorized as a Temporary Change. 
b) Temporary Change: – A change which has a defined lifetime and which will be removed before a  

defined date (usually no more than six months).  
c) Emergency Change: – An emergency change path that allows the change to be implemented and 

commissioned immediately in order to address an immediate safety, operational, health, environmental, 
or product quality situations. 

 
The functional categories that will be managed include: 

a) Laboratory Facility Acquisition 

b) Laboratory Instrument Acquisition 

c) Analytical Method Development and Validation 

d) Laboratory Operations Process Change 

e) Department Relocation 

f) Activation of Analytical Method 

g) Information Technology (Major Initiatives) 

h) New Accreditation or Certification 
 

18.2 Continuous Improvement 

 
In order for YORK to be proactive and a leader in the industry, the entire YORK Quality system is designed 
to ensure the production of scientifically sound, legally defensible data of known and proven quality. 
The addition of the Management Review and Management of Change processes enhances YORK’s ability to 
foster continuous improvement. 

 
Continuous improvement is an ongoing effort to improve data integrity, services or processes. These efforts 
can seek “incremental” improvement over time or “breakthrough” improvement all at once. All staff at YORK 
participates in continuous improvement, from the Chief Technology Officer down to the beginning technician, 
as well as external stakeholders when applicable. 

 
The following procedures / inputs have direct involvement in the continuous improvement process:f 

 

a) External Audits (Regulatory and Client Based) 

b) Internal Audits 

c) Corrective / Preventive Actions 

d) Statistical Quality Control (SQC) Monitoring 

e) Proficiency Testing Performance 

f) Client Feedback – Complaints and Commendations 

g) Management Review 

h) Management of Change 
 

The Management of Change process will guide and document the major improvements. The Corrective / 
Preventive Action procedure will enable and record the more incremental changes. 
The principal elements are commitment to quality, focused effort, involvement of all employees, willingness to 
change, and communication. 
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APPENDIX B - GLOSSARY 
 

The following definitions are used in the text of Quality Systems. In writing this document, the following 
hierarchy of definition references was used: ISO 8402, ANSI/ASQC E-4, EPA’s Quality Assurance Division 
Glossary of Terms, and finally definitions developed by NELAC. The source of each definition, unless 
otherwise identified, is the Quality Systems Committee. 

 

Acceptance Criteria: Specified limits placed on characteristics of an item, process, or service defined in 

requirement documents. (ASQC) 
 

Accreditation: The process by which an agency or organization evaluates and recognizes a laboratory as 

meeting certain predetermined qualifications or standards, thereby accrediting the laboratory. In the context 
of the National Environmental Laboratory Accreditation Program (NELAP), this process is a voluntary one. 
(NELAC) 

 

Accrediting Authority: The Territorial, State, or Federal agency having responsibility and accountability for 

environmental laboratory accreditation and which grants accreditation. (NELAC) [1.5.2.3] 
 

Accuracy: The degree of agreement between an observed value and an accepted reference value. Accuracy 

includes a combination of random error (precision) and systematic error (bias) components which are due to 
sampling and analytical operations; a data quality indicator. (QAMS) 

 

Analysis Duplicate: The second measurement of the target analyte(s) performed on a single sample or 
sample preparation. 

 

Analyst: The designated individual who performs the "hands-on" analytical methods and associated 
techniques and who is the one responsible for applying required laboratory practices and other pertinent 
quality controls to meet the required level of quality. (NELAC) 

 

Analytical Reagent (AR) Grade: Designation for the high purity of certain chemical reagents and solvents 

given by the American Chemical Society. (Quality Systems) 
 

Assessment: The evaluation process used to measure or establish the performance, effectiveness, and 
conformance of an organization and/or its systems to defined criteria (to the standards and requirements of 
NELAC). (NELAC) 

 

Audit: A systematic evaluation to determine the conformance to quantitative and qualitative spYorkfications of 

some operational function or activity. (EPA-QAD) 
 

Batch: Environmental samples, which are prepared and/or analyzed together with the same process and 
personnel using the same lot(s) of reagents. A preparation batch is composed of one to 20 environmental 
samples of the same NELAC-defined matrix, meeting the above-mentioned criteria and with a maximum time 
between the start of processing of the first and last sample in the batch to be 24 hours.  An analytical batch 
is composed of prepared environmental samples (extracts, digestates or concentrates) which are analyzed 
together as a group. An analytical batch can include prepared samples originating from various 
environmental matrices and can exceed 20 samples. (NELAC Quality Systems Committee) 

 

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor contamination 
during sampling, transport, storage or analysis. The blank is subjected to the usual analytical and 
measurement process to establish a zero baseline or background value and is sometimes used to adjust or 
correct routine analytical results. (ASQC) 

 

Blind Sample: A sub-sample for analysis with a composition known to the submitter. The analyst/ laboratory 
may know the identity of the sample but not its composition. It is used to test the analyst’s or laboratory’s 
proficiency in the execution of the measurement process. (NELAC) 

f 
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Calibration: To determine, by measurement or comparison with a standard, the correct value of each scale 
reading on a meter or other device. The levels of the applied calibration standard should bracket the range of 
planned or expected sample measurements. (NELAC) 

 

Calibration Curve: The graphical relationship between the known values, such as concentrations, of a 
series of calibration standards and their instrument response. (NELAC) 

 

Calibration Method: A defined technical procedure for performing a calibration. (NELAC) 

 

Calibration Standard: A substance or reference material used to calibrate an instrument. (QAMS) 

 
Certified Reference Material (CRM): A reference material one or more of whose property values are 
certified by a technically valid procedure, accompanied by or traceable to a certificate or other documentation 
which is issued by a certifying body. (ISO Guide 30 - 2.2) 

 

Chain of Custody Form: A record that documents the possession of the samples from the time of collection 

to receipt in the laboratory. This record generally includes: the number and types of containers; the mode of 
collection; collector; time of collection; preservation; and requested analyses. (NELAC) 

 

Compromised Samples: Those samples which are improperly sampled, insufficiently documented (chain of 
custody and other sample records and/or labels), improperly preserved, collected in improper containers, or 
exceeding holding times when delivered to a laboratory. Under normal conditions compromised samples are 
not analyzed. If emergency situations require analysis, the results must be appropriately qualified. (NELAC) 

 

Confirmation: Verification of the identity of a component through the use of an approach with a different 
scientific principle from the original method. These may include, but are not limited to: 

 

• Second column confirmation; 

• Alternate wavelength; 

• Derivatization; 

• Mass spectral interpretation; 

• Alternative detectors; or 

• Additional cleanup procedures. (NELAC) 

 

Conformance: An affirmative indication or judgment that a product or service has met the requirements of 
the relevant specifications, contract, or regulation; also the state of meeting the requirements. (ANSI/ ASQC 
E4-1994) 

 

Corrective Action: The action taken to eliminate the causes of an existing nonconformity, defect or other 

undesirable situation in order to prevent recurrence. (ISO 8402) 
 

Data Audit: A qualitative and quantitative evaluation of the documentation and procedures associated with 
environmental measurements to verify that the resulting data are of acceptable quality (i.e., that they meet 
spYorkfied acceptance criteria). (NELAC) 

 

Data Reduction: The process of transforming raw data by arithmetic or statistical calculations, standard 
curves, concentration factors, etc., and collation into a more useable form. (EPA-QAD) 

 

Deficiency: An unauthorized deviation from acceptable procedures or practices, or a defect in an item. 

(ASQC) 
 

Demonstration of Capability: A procedure to establish the ability of the analyst to generate acceptable 

accuracy. (NELAC) 
 
 

f 
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Desorption Efficiency: The mass of target analyte recovered from sampling media, usually a sorbent tube, 
divided by the mass of target analyte spiked on to the sampling media expressed as a percentage. Sample 
target analyte masses are usually adjusted for the desorption efficiency. (NELAC) 

 

Detection Limit: The lowest concentration or amount of the target analyte that can be identified, measured, 
and reported with confidence that the analyte concentration is not a false positive value. See Method 
Detection Limit. (NELAC) 

 

Document Control: The act of ensuring that documents (and revisions thereto) are proposed, reviewed for 
accuracy, approved for release by authorized personnel, distributed properly and controlled to ensure use of 
the correct version at the location where the prescribed activity is performed. (ASQC) 

 

Duplicate Analyses: The analyses or measurements of the variable of interest performed identically on two 
subsamples of the same sample. The results from duplicate analyses are used to evaluate analytical or 
measurement precision but not the precision of sampling, preservation or storage internal to the laboratory. 
(EPA- QAD) 

 

Holding Times (Maximum Allowable Holding Times): The maximum times that samples may be held prior 

to analysis and still be considered valid or not compromised. (40 CFR Part 136) 
 

Inspection: An activity such as measuring, examining, testing, or gauging one or more characteristics of an 
entity and comparing the results with specified requirements in order to establish whether conformance is 
achieved for each characteristic. (ANSI/ ASQC E4-1994) 

 

Internal Standard: A known amount of standard added to a test portion of a sample as a reference for 

evaluating and controlling the precision and bias of the applied analytical method. (NELAC) 
 

Instrument Blank: A clean sample (e.g., distilled water) processed through the instrumental steps of the 
measurement process; used to determine instrument contamination. (EPA-QAD) 

 

Laboratory: A body that calibrates and/or tests. (ISO 25) 

 

Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or QC 
check sample): A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes. It is generally used to establish 
intra-laboratory or analyst-spYorkfic prYorksion and bias or to assess the performance of all or a portion of 
the measurement system. (NELAC) 

 

Laboratory Duplicate: Aliquots of a sample taken from the same container under laboratory conditions and 

processed and analyzed independently. (NELAC) 
 

Limit of Detection (LOD): Limit of Detection (LOD): The smallest concentration of a substance that must be 
present in a sample in order to be detected at the DL with 99% confidence. At the LOD, the false negative 
rate (Type II error) is 1%. (NELAC) 

 

Limit of Quantitation (LOQ): The smallest concentration that produces a quantitative result with known and 
recorded precision and bias. (NELAC) 

 

Manager (however named): The individual designated as being responsible for the overall operation, all 
personnel, and the physical plant of the environmental laboratory. A supervisor may report to the manager. 
In some cases, the supervisor and the manager may be the same individual. (NELAC) 

 

Matrix: The component or substrate that contains the analyte of interest. For purposes of batch and QC 
requirement determinations, the following matrix distinctions shall be used: 

 
f 
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• Aqueous: Any aqueous sample excluded from the definition of Drinking Water matrix or Saline/Estuarine 
source. Includes surface water, groundwater, effluents, and TCLP or other extracts. 

• Drinking Water:   Any aqueous sample that has been designated a potable or potential potable water 
source. 

• Non-aqueous Liquid: Any organic liquid with <15% settleable solids. 

• Solids: Includes soils, sediments, sludges and other matrices with >15% settleable solids. 

• Chemical Waste:  A product or by-product of an industrial process that results in a matrix not previously 
defined. 

• Air: Whole gas or vapor samples including those contained in flexible or rigid wall containers.  
 
Matrix Spike (spiked sample or fortified sample): A sample prepared by adding a known mass of target 
analyte to a specified amount of matrix sample for which an independent estimate of target analyte 
concentration is available. Matrix spikes are used, for example, to determine the effect of the matrix on a 
method's recovery efficiency.  

 

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): A second replicate matrix spike 

prepared in the laboratory and analyzed to obtain a measure of the precsion of the recovery for each analyte.  
 

May: Denotes permitted action, but not required action. (NELAC) 

 
Method Blank: A sample of a matrix similar to the batch of associated samples (when available) that is free 
from the analytes of interest and is processed simultaneously with and under the same conditions as samples 
through all steps of the analytical procedures, and in which no target analytes or interferences are present at 
concentrations that impact the analytical results for sample analyses. (NELAC) 

 

Method Detection Limit: The minimum concentration of a substance (an analyte) that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix containing the analyte. (40 CFR Part 136 Appendix B) 

 

Must: Denotes a requirement that must be met.  

 
National Accreditation Database: The publicly accessible database listing the accreditation status of all 

laboratories participating in NELAP. (NELAC) 
 

National Environmental Laboratory Accreditation Conference (NELAC): A voluntary organization of 

State and Federal environmental officials and interest groups purposed primarily to establish mutually 
acceptable standards for accrediting environmental laboratories. A subset of NELAP. (NELAC) 

 

National Environmental Laboratory Accreditation Program (NELAP): The overall National Environmental 
Laboratory Accreditation Program of which NELAC is a part. (NELAC) 

 

Negative Control: Measures taken to ensure that a test, its components, or the environment do not cause 

undesired effects, or produce incorrect test results. (NELAC) 
 
Objective Evidence: Any documented statement of fact, other information, or record, either quantitative or 

qualitative, pertaining to the quality of an item or activity, based on observations, measures, or tests that can 
be verified. (ASQC) 
 
Performance Audit: The routine comparison of independently obtained qualitative and quantitative 
measurement system data with routinely obtained data in order to evaluate the proficiency of an analyst or 
laboratory. (NELAC) 

 

Performance Based Measurement System (PBMS): A set of processes wherein the data quality needs, 
mandates or limitations of a program or project are spYorkfied and serve as criteria for selecting appropriate 
test methods to meet those needs in a cost-effective manner. (NELAC) 

 

Positive Control: Measures taken to ensure that a test and/or its components are working properly and 
producing correct or expected results from positive test subjects. (NELAC) 
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Precision: The degree to which a set of observations or measurements of the same property, obtained 
under similar conditions, conform to themselves; a data quality indicator. Precision is usually expressed as 
standard deviation, variance or range, in either absolute or relative terms. (NELAC) 

 

Preservation: Refrigeration and/or reagents added at the time of sample collection (or later) to maintain the 

chemical and/or biological integrity of the sample. (NELAC) 
 

Proficiency Testing:  A means of evaluating a laboratory’s performance under controlled conditions relative 
to a given set of criteria through analysis of unknown samples provided by an external source. (NELAC) [2.1] 

 

Proficiency Testing Program: The aggregate of providing rigorously controlled and standardized 
environmental samples to a laboratory for analysis, reporting of results, statistical evaluation of the results and 
the collective demographics and results summary of all participating laboratories. (NELAC) 

 

Proficiency Test Sample (PT): A sample, the composition of which is unknown to the analyst and is 
provided to test whether the analyst/laboratory can produce analytical results within spYorkfied acceptance 
criteria. (QAMS) 

 

Protocol: A detailed written procedure for field and/or laboratory operation (e.g., sampling, and analysis) 

which must be strictly followed. (EPA- QAD) 
 

Pure Reagent Water: Shall be water (defined by national or international standard) in which no target 
analytes or interferences are detected as required by the analytical method. (NELAC) 

 

Quality Assurance: An integrated system of activities involving planning, quality control, quality assessment, 
reporting and quality improvement to ensure that a product or service meets defined standards of quality with 
a stated level of confidence. (QAMS) 

 

Quality Assurance (Project) Plan (QAPP): A formal document describing the detailed quality control 
procedures by which the quality requirements defined for the data and decisions pertaining to a specific 
project are to be achieved. (EPA-QAD) 

 

Quality Control: The overall system of technical activities whose purpose is to measure and control the 

quality of a product or service so that it meets the needs of users. (QAMS) 
 

Quality Control Sample: An uncontaminated sample matrix with known amounts of analytes from a source 

independent from the calibration standards. It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement system. 
(EPA-QAD) 

 

Quality Manual: A document stating the management policies, objectives, principles, organizational structure 
and authority, responsibilities, accountability, and implementation of an agency, organization, or laboratory, 
to ensure the quality of its product and the utility of its product to its users. (NELAC) 

 

Quality System: A structured and documented management system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of an organization 
for ensuring quality in its work processes, products (items), and services. The quality system provides the 
framework for planning, implementing, and assessing work performed by the organization and for carrying out 
required QA and QC. (ANSI/ ASQC E-41994) 

 

Quantitation Limits: Levels, concentrations, or quantities of a target variable (e.g., target analyte) that can 

be reported at a spYorkfic degree of confidence. (NELAC) 
 

Range: The difference between the minimum and the maximum of a set of values. (EPA-QAD) 

 

Raw Data: Any original factual information from a measurement activity or study recorded in a laboratory 
notebook, worksheets, records, memoranda, notes, or exact copies thereof that are necessary for the 
reconstruction and evaluation of the report of the activity or study. Raw data may include computer 
printouts and recorded data from automated instruments. If exact copies of raw data have been prepared.  
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Reagent Blank (method reagent blank): A sample consisting of reagent(s), without the target analyte or 
sample matrix, introduced into the analytical procedure at the appropriate point and carried through all 
subsequent steps to determine the contribution of the reagents and of the involved analytical steps. (QAMS) 

 

Record Retention: The systematic collection, indexing and storing of documented information under secure 

conditions. (EPA-QAD) 
 

Reference Material: A material or substance one or more properties of which are sufficiently well established 
to be used for the calibration of an apparatus, the assessment of a measurement method, or for assigning 
values to materials. (ISO Guide 30- 2.1) 

 

Reference Method: A method of known and documented accuracy and prYorksion issued by an organization 

recognized as competent to do so. (NELAC) 
 

Reference Standard: A standard, generally of the highest metrological quality available at a given location, 
from which measurements made at that location are derived. (VIM-6.08) 

 

Reference Toxicant: The toxicant used in performing toxicity tests to indicate the sensitivity of a test 

organism and to demonstrate the laboratory’s ability to perform the test correctly and obtain consistent results 
(see Chapter 5, Appendix D, Section 2.1.f). (NELAC) 

 

Replicate Analyses: The measurements of the variable of interest performed identically on two or more sub- 

samples of the same sample within a short time interval. (NELAC) 
 

Requirement: Denotes a mandatory specification; often designated by the term “shall”. (NELAC) 
 

Sampling Media: Material used to collect and concentrate the target analytes(s) during air sampling such as 
solid sorbents, filters, or impinger solutions. 

 

Selectivity: (Analytical chemistry) The capability of a test method or instrument to respond to a target 
substance or constituent in the presence of non-target substances. (EPA-QAD) 

 

Sensitivity: The capability of a method or instrument to discriminate between measurement responses 
representing different levels (e.g., concentrations) of a variable of interest. (NELAC) 

 

Shall: Denotes a requirement that is mandatory whenever the criterion for conformance with the specification 
requires that there be no deviation. This does not prohibit the use of alternative approaches or methods for 
implementing the specification so long as the requirement is fulfilled. (ANSI) 

 

Should: Denotes a guideline or recommendation whenever noncompliance with the specification is 
permissible. (ANSI) 

 

Spike: A known mass of target analyte added to a blank sample or sub-sample; used to determine recovery 

efficiency or for other quality control purposes. (NELAC) 
 

Standard: The document describing the elements of laboratory accreditation that has been developed and 
established within the consensus principles of NELAC and meets the approval requirements of NELAC 
procedures and policies. (ASQC) 

 

Standard Operating Procedure (SOP): A written document which details the method of an operation, 
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted as the 
method for performing certain routine or repetitive tasks. (QAMS) 

 

Standardized Reference Material (SRM): A certified reference material produced by the U.S. National 
Institute of Standards and Technology or other equivalent organization and characterized for absolute 
content, independent of analytical method. (EPA-QAD) 

 

Supervisor (however named): The individual(s) designated as being responsible for a particular area or 
category of scientific analysis. This responsibility includes direct day-to-day supervision of technical 
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employees, supply and instrument adequacy and upkeep, quality assurance/quality control duties and 
ascertaining that technical employees have the required balance of education, training and experience to 
perform the required analyses. (NELAC) 

 

Surrogate: A substance with properties that mimic the analyte of interest. It is unlikely to be found in 
environment samples and is added to them for quality control purposes. (QAMS) 

 

Systems Audit (also Technical Systems Audit): A thorough, systematic, qualitative on-site assessment of 
the facilities, equipment, personnel, training, procedures, record keeping, data validation, data management, 
and reporting aspects of a total measurement system. (EPA-QAD) 

 

Technical Director: Individual(s) who has overall responsibility for the technical operation of the 

environmental testing laboratory. (NELAC) 
 

Test: A technical operation that consists of the determination of one or more characteristics or performance 
of a given product, material, equipment, organism, physical phenomenon, process or service according to a 
specified procedure. The result of a test is normally recorded in a document sometimes called a test report or 
a test certificate. (ISO/IEC Guide 2-12.1, amended) 

 

Test Method: An adoption of a scientific technique for a specified measurement problem, as documented in a 

laboratory SOP. (NELAC) 
 

Testing Laboratory: Laboratory that performs tests. (ISO/ IEC Guide 2 - 12.4) 

 
Test Sensitivity/Power: The minimum significant difference (MSD) between the control and test 
concentration that is statistically significant. It is dependent on the number of replicates per concentration, the 
selected significance level, and the type of statistical analysis (see Chapter 5, Appendix D, Section 2.4.a). 
(NELAC) 

 

Traceability: The property of a result of a measurement whereby it can be related to appropriate standards, 

generally international or national standards, through an unbroken chain of comparisons. (VIM - 6.12) 
 

Validation: The process of substantiating specified performance criteria. (EPA- QAD) 

 

Verification: Confirmation by examination and provision of evidence that spYorkfied requirements have been 

met. (NELAC) 

 

NOTE: In connection with the management of measuring equipment, verification provides a means for 
checking that the deviations between values indicated by a measuring instrument and corresponding known 
values of a measured quantity are consistently smaller than the maximum allowable error defined in a 
standard, regulation or specification peculiar to the management of the measuring equipment. 

 
The result of verification leads to a decision either to restore in service, to perform adjustment, to repair, to 
downgrade, or to declare obsolete. In all cases, it is required that a written trace of the verification performed 
shall be kept on the measuring instrument's individual record. 

 

Work Cell: A well-defined group of analysts that together perform the method analysis. The members of the 

group and their specific functions within the work cell must be fully documented. (NELAC) 
 

Sources: 
• American Society for Quality Control (ASQC), Definitions of Environmental Quality Assurance Terms, 1996 

• American National Standards Institute (ANSI), Style Manual for Preparation of Proposed American National 
Standards, Eighth Edition, March 1991 

• International Standards Organization (ISO) Guides 2, 30, 8402 

• International Vocabulary of Basic and General Terms in Metrology (VIM): 1984. Issued by BIPM, IEC, ISO  

• National Institute of Standards and Technology (NIST) 

• 40 CFR Part 31 

 
 
 



QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 63 of 88 
 

 

APPENDIX C - DEMONSTRATION OF CAPABILITY 
 

C.1 PROCEDURE FOR DEMONSTRATION OF CAPABILITY 
 

A demonstration of capability (DOC) must be made prior to using any test method, and at any time there is a 
change in instrument type, personnel or test method. (See NELAC 10.2.1.) 

 
Note: Where tests are performed by specialized “work cells” (a well-defined group of analysts that together 
perform the method analysis), the work cell as a unit meets the above criteria and this demonstration is fully 
documented. 

 
In general, this demonstration does not test the performance of the method in real world samples, but in the 
applicable and available clean matrix (a sample of a matrix in which no target analytes or interferences are 
present at concentrations that impact the results of a specific test method), e.g., water, solids and air. 
However, before any results are reported using this method, actual sample spike results may be used to meet 
this standard, i.e., at least four consecutive matrix spikes within the last twelve months. In addition, for 
analytes that do not lend themselves to spiking, e.g., TSS, the demonstration of capability may be performed 
using quality control samples. 

 
All demonstrations shall be documented through the use of the form in this appendix. 

 

The following steps, which are adapted from the EPA test methods published in 40 CFR Part 136, Appendix 
A, are performed if required by mandatory test method or regulation. Note: For analytes for which spiking is 
not an option and for which quality control samples are not readily available, the 40 CFR approach is one way 
to perform this demonstration. The laboratory documents that other approaches to DOC are adequate, and 
this is documented in the laboratory’s Quality Manual. 

 

a) A quality control sample is obtained from an outside source. If not available, the QC sample may be 
prepared by the laboratory using stock standards that are prepared independently from those used in 
instrument calibration. 

 
b) The analyte(s) is diluted in a volume of clean matrix sufficient to prepare four aliquots at the concentration 

specified, or if unspecified, to a concentration approximately 10 times the method-stated or laboratory- 
calculated method detection limit. 

 
c) At least four aliquots are prepared and analyzed according to the test method either concurrently or over 

a period of days. 

 
 

d) Using all of the results, the mean recovery ( X ) is calculated in the appropriate reporting units (such as 
µg/L) and the standard deviations of the population sample (n-1) (in the same units) for each parameter of 
interest. When it is not possible to determine mean and standard deviations, such as for 
presence/absence and logarithmic values, the laboratory will assess performance against established 
and documented criteria. 

 
e) Compare the information from (d) above to the corresponding acceptance criteria for precision and 

accuracy in the test method (if applicable) or in laboratory-generated acceptance criteria (if there are no 
established mandatory criteria). If all parameters meet the acceptance criteria, the analysis of actual 
samples may begin. If any one of the parameters do not meet the acceptance criteria, the performance is 
unacceptable for that parameter. 

 
f) When one or more of the tested parameters fail at least one of the acceptance criteria, the analyst must 

proceed according to 1) or 2) below. 
 
 
 

f 
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1) Locate and correct the source of the problem and repeat the test for all parameters of interest 
beginning with c) above. 

 

2) Beginning with c) above, repeat the test for all parameters that failed to meet criteria. Repeated 
failure, however, will confirm a general problem with the measurement system. If this occurs, locate 
and correct the source of the problem and repeat the test for all compounds of interest beginning with 
c). 

 

C.2 CERTIFICATION STATEMENT 
 

The following certification statement shall be used to document the completion of each demonstration of 
capability. A copy of the certification statement shall be retained in the personnel records of each affected 
employee (see YORKQSM Section 6.3 and 12.3.4.b.). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f 
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Demonstration of Capability 
Certification Statement 

 
Date: Page    of    
Laboratory Name: 
Laboratory Address: 
Analyst(s) Name(s): 

 

Matrix:     
Examples: laboratory pure water, soil, air, solid) 

 
Method number, SOP#, Rev #, and Analyte, or Class of Analytes or Measured Parameters: 
    (examples:  barium by 200.7, trace metals by 6010, benzene by 8021, etc.) 

We, the undersigned, CERTIFY that: 

1. The analysts identified above, using the cited test method(s), which is in use at this facility for the analyses 
of samples under the National Environmental Laboratory Accreditation Program, have met the Demonstration 
of Capability. 

 
2. The test method(s) was performed by the analyst(s) identified on this certification. 

 
3. A copy of the test method(s) and the laboratory-specific SOPs are available for all personnel on-site. 

 

4. The data associated with the demonstration capability are true, accurate, complete and self-explanatory 
(1). 

 
5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these analyses 
have been retained at the facility, and that the associated information is well organized and available             
for review by authorized assessors. 

 
 

Technical Director’s Name and Title   Signature  Date 

Quality Assurance Officer’s Name   Signature  Date 

This certification form must be completed each time a demonstration of capability study is completed. 
 

(1) True:  Consistent with supporting data. 
Accurate: Based on good laboratory practices consistent with sound scientific principles/practices. 
Complete: Includes the results of all supporting performance testing. 
Self-explanatory:  Data properly labeled and stored so that the results are clear and require no additional explanation. 

 
 
 
 

(Note: Form may be modified so long as the essential items are included 
in the revised form) 

 
 
 
 
 
 
 
 

f 
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APPENDIX D - ESSENTIAL QUALITY CONTROL REQUIREMENTS 
 

The quality control protocols specified by the laboratory’s method manual (10.1.2) shall be followed. The 
laboratory shall ensure that the essential standards outlined in Appendix D are incorporated into their method 
manuals. 

 
All quality control measures shall be assessed and evaluated on an ongoing basis and quality control 
acceptance criteria shall be used to determine the validity of the data. The laboratory shall have procedures 
for the development of acceptance/rejection criteria where no method or regulatory criteria exists. 

 

The requirements from the body of Chapter 5, e.g., Section 5.4, apply to all types of testing. The specific 
manner in which they are implemented is detailed in each of the sections of this Appendix, i.e., chemical 
testing. 

 
 

D.1 CHEMICAL TESTING 
 

D.1.1 Positive and Negative Controls 
 

a) Negative Controls 
 

1) Method Blanks - Shall be performed at a frequency of one per preparation batch of samples per 
matrix type. The results of this analysis shall be one of the QC measures to be used to assess the 
batch. The source of contamination must be investigated and measures taken to correct, minimize or 
eliminate the problem if 

 
i) the  blank  contamination  exceeds  a  concentration  greater  than  1/10   of  the  measured 

concentration of any sample in the associated sample batch or 
 

ii) the blank contamination exceeds the concentration present in the samples and is greater than 
1/10 of the specified regulatory limit. 

 
Any sample associated with the contaminated blank shall be reprocessed for analysis or the results 
reported with appropriate data qualifying codes. 

 
b) Positive Controls 

 

1) Laboratory Control Sample (LCS) - (QC Check Samples) Shall be analyzed at a minimum of 1 per 
preparation batch of 20 or less samples per matrix type, except for analytes for which spiking 
solutions are not available such as total suspended solids, total dissolved solids, total volatile solids, 
total solids, pH, color, odor, temperature, dissolved oxygen or turbidity. The results of these samples 
shall be used to assess the batch. NOTE: The matrix spike (see 2 below) may be used in place of 
this control as long as the acceptance criteria are as stringent as for the LCS. 

 

a. The NELAC requirements (2009 Standard, Section 1.7.4.2 b) allow the usage of LCS 
Marginal Exceedance control limits for those analyses with multiple reporting analytes. 

b. The NELAC standards state that if a large number of analytes are in the LCS, it becomes 
statistically likely that a few will be outside control limits. This may not indicate that the 
system is out of control; therefore, corrective action may not be necessary. Upper and 
lower marginal exceedance (ME) limits can be established to determine when corrective 
action is necessary. ME is defined as being beyond the LCS control limit but within the 
ME limits. ME limits are between 3 and 4 standard deviations around the mean. 

c. The number of allowable marginal exceedance is based on the number of analytes in the 
LCS. If there is any analyte that exceed the LCS control limits, it does not necessary 
mean the LCS fails. The NELAC standard states if the number of analytes fails LCS 
control limits but is within the ME limits, it is acceptable. 
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2) Matrix Spikes (MS) - Shall be performed at a frequency of one out of every 20 samples per matrix 
type prepared over time, except for analytes for which spiking solutions are not available such as, 
total suspended solids,  total dissolved  solids, total volatile solids, total solids,  pH,  color, odor, 
temperature, dissolved oxygen or turbidity. The selected sample(s) shall be rotated among client 
samples so that various matrix problems may be noted and/or addressed. Poor performance in a 
matrix spike may indicate a problem with the sample composition and shall be reported to the client 
whose sample was used for the spike. 

 
3) Surrogates - Surrogate compounds must be added to all samples, standards, and blanks, for all 

organic chromatography methods except when the matrix precludes its use or when a surrogate is 
not available. Poor surrogate recovery may indicate a problem with the sample composition and shall 
be reported to the client whose sample produced the poor recovery. 

 
4) If the mandated or requested test method does not specify the spiking components, the laboratory 

shall spike all reportable components to be reported in the Laboratory Control Sample and Matrix 
Spike. However, in cases where the components interfere with accurate assessment (such as 
simultaneously spiking chlordane, toxaphene, and PCBs in Method 608), the test method has an 
extremely long list of components or components that are incompatible, a representative number 
(minimum of 10%) of the listed components may be used to control the test method. The selected 
components of each spiking mix shall represent all chemistries, elution patterns and masses, permit- 
specified analytes, and other client-requested components. However, the laboratory shall ensure that 
all reported components are used in the spike mixture within a two-year time period. 

 

D.1.2 Analytical Variability/Reproducibility 

 
Matrix Spike Duplicates (MSDs) or Laboratory Duplicates - Shall be analyzed at a minimum of 1 in 20 
samples per matrix type per sample extraction or preparation method.  The laboratory shall document its 
procedure to select the use of appropriate type of duplicate. The selected sample(s) shall be rotated among 
client samples so that various matrix problems may be noted and/or addressed. Poor performance in the 
duplicates may indicate a problem with the sample composition and shall be reported to the client whose 
sample was used for the duplicate. 

 

D.1.3 Method Evaluation 
 

In order to ensure the accuracy of the reported result, the following procedures shall be in place: 
 

a) Demonstration of Analytical Capability - (Section 10.5) shall be performed initially (prior to the analysis of 
any samples) and with a significant change in instrument type, personnel, matrix or test method. 

 

b) Calibration - Calibration protocols specified in Section 9.4 shall be followed. 
 

c) Proficiency Test Samples - The results of such analyses (4.2.j or 5.3.4) shall be used by the laboratory to 
evaluate the ability of the laboratory to produce accurate data. 

 

D.1.4 Analytical Measurement Uncertainty Estimation 

 
Uncertainty is “a parameter associated with the result of a measurement, that characterizes the dispersion of 
the values that could reasonably be attributed to the measurand” (as defined by the International Vocabulary 
of Basic and General Terms in Metrology, ISO Geneva, 1993, ISBN 92-67-10175-1). 

 

Uncertainty is not error. Error is a single value, the difference between the true result and the measured 
result. For environmental samples, the true result is never known. The measurement is the sum of the 
unknown true value and the unknown error. 

 

Unknown error is a combination of systematic error, or bias, and random error. Bias varies predictably, 
constantly, and independently from the number of measurements.  Random error is unpredictable, assumed 
to have a Gaussian distribution, and be reducible by increasing the total number of measurements. 

 
Knowledge of the uncertainty of a measurement provides additional confidence in the validity of a result as its 
value accounts for all the factors which could possibly affect the result. Certain test methods will specify limits 
to the values of sources of uncertainty of measurement (EPA 500 series methods, etc.) and will specify the 
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form of presentation of calculated results. 
 

When the method makes these stipulations, there is no need to provide a mechanism for calculating the 
uncertainty. Where this information is not provided within a method or other regulatory device, the uncertainty 
associated with results generated by the laboratory can be determined by using the Laboratory Control 
Sample (LCS) accuracy range for a given analyte because LCS recoveries incorporate all of the laboratory- 
related variables associated with a given test over time. It is recognized that other approaches exist; 
however, YORK’s standard for estimating analytical data uncertainty uses this approach. 

 
 

D.1.4.1 Using the Laboratory Control Sample (LCS) to Estimating Analytical Uncertainty 

 
a) The estimated measurement uncertainty can be expressed as a range (±) around the reported analytical 

results at a specified confidence level. For methods that use statistically-derived LCS control limits based 
on historical LCS recovery data to assess the performance of the measurement system, these limits are 
considered an estimate of the minimum laboratory contribution to measurement uncertainty at a 99% 
confidence interval, The percent recovery of the LCS is compared either to the method-required LCS 
accuracy limits or to the statistical, historical, in-house LCS accuracy limits. 

 
• Uncertainty values may be reported for specific projects upon request. In absence of alternate client- 

specified approaches or confidence levels, 
 

YORK will use the following procedure: 
 

To calculate the uncertainty value of a reported analytical result, the lower uncertainty range 
value is calculated by subtracting the product of the result and the lower LCS percent 
recovery from the result; and the upper uncertainty value result is calculated by adding the 
product of the result and the upper LCS percent recovery. 

 
These calculated values represent approximately a 99% confidence level. In other words, 
approximated 99% of the measured values for the analyte will fall within this calculated 
range. 

 
• Example: If the reported result is 1.0 mg/l, and the LCS percent recovery range is 75 to 125%. The 

uncertainty range would be 0.75 to 1.25 mg/l, which could also be written as 1.0 +/- 0.25 mg/l. 

 

• The Laboratory Quality and Accreditation Office has made available to the public both a spreadsheet 
that calculates analytical measurement uncertainty and an SOP describing how to use it. This SOP 
applies to test methods that are within the scope of ISO/IEC 17025-1999 Standard: General 
Requirements for the Competence of Testing and Calibration Laboratories and it is based on the 
general rules outlined in Guide to the Expression of Uncertainty in Measurement (GUM). 

 
The spreadsheet provides a QC-based nested approach for estimating measurement uncertainty using 
laboratory generated calibration and QC spike results 

 
 

D.1.4.2 Additional Components to Estimating Analytical Uncertainty 
 

When estimating analytical measurement uncertainty, all significant components of uncertainty must be 
identified and quantified. Components that affect analytical measurement uncertainty include sampling, 
handling, transport, storage, preparation and testing. A typical environmental laboratory will have the greatest 
contribution to uncertainty in the storage, preparation and testing portion of the analytical train, hence the 
estimation can be limited to those three areas, assuming all other factors are within recommended guidelines 
for sample size, container type, preservation (chemical, temperature, temporal) and handling/transport. If the 
latter are NOT within guidelines then these additional estimations of variability must be accounted for, and 
may supersede the laboratory contribution to uncertainty. 

 

Definitive references and procedural manuals for calculating Analytical Measurement Uncertainty are listed 
below. Note that there are different theories on the “best” way to estimate uncertainty, it is up to the end user 
to determine that which best meets their project needs. 
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a) “Environmental Analytical Measurement Uncertainty Estimation – Nested Hierarchical Approach”, William 

Ingersoll, Defense Technical Information Center # ADA396946, 2001 
 

b) “Quantifying Uncertainty in Analytical Measurement”, EuraChem / CITAC Guide CG 4, Second Edition, 
QUAM 2000.1 

 

c) “Quantifying  Measurement  Uncertainty  in  Analytical  Chemistry  –  A  Simplified  Practical  Approach”, 
Thomas W. Vetter, National Institute of Standards and Technology 

 
d) ISO Guide to the Expression of Uncertainty in Measurement (GUM), 1993 

 
e) “Estimation of Analytical Measurement Uncertainty - Laboratory Quality and Accreditation Office 

Uncertainty Calculator Standard Operating Procedure. Downloaded from  
http://www.denix.osd.mil/edqw/upload/UNCERTAINTY-SOP.PDF , 2013 

 

f) QC-based Nested Approach for Estimating Measurement Uncertainty Spreadsheet, Microsoft Excel 
Spreadsheet, Ingersoll, William Stephen, 2002 

 
 

The process in general involves the following steps: 
 

1. Specify the Measurand – Write down a clear statement of what is being measured, including the 
relationship between the measurand and the input quantities, i.e., measured quantities, 
constants, calibration standard values, etc. 

 

2. Identify uncertainty sources – This will include sources that contribute to the uncertainty on the 
parameters in the relationships identified in step 1, but may include other sources and must 
include sources arising from chemical assumptions. 

 

3. Quantify uncertainty components – Measure or estimate the size of the uncertainty component 
associated with each potential source of uncertainty identified. It is often possible to estimate or 
determine a single contribution to uncertainty from the aggregate of multiple sources. 

 

4. Calculate combined uncertainty – The information obtained in step 3 will consist of a number of 
quantified contributions to overall uncertainty, whether associated with individual sources or with 
the combined effects of several sources. 

 

The process outlined above relates to the measurement of uncertainty for the preparative / analytical 
laboratory procedure. However, there are uncertainty contributions from other factors outside the 
preparative / analytical procedure. These can be controlled to a great extent by specifying uniform and 
standardized training or conditions. 
 
Examples:  Human Factors 

 
a) All personnel at YORK undergo documented training in the method and / or instrument used. Minimum 

levels of education or experience are required. 
 

b) Initial and continuing Demonstrations of Capability (DOC) must be performed and documented prior to 
and in continuance of analytical work related to their areas of responsibilities. 

 
c) Blind Proficiency Testing samples are analyzed twice a year to gauge each department, matrix and 

method. 
 

d) Data Integrity and Ethics Training are provided to new employees and on an annual basis to all employees. 
 

Accommodation and Environmental Conditions 
 

a) YORK has standardized operating procedures for transport, storage and tracking of samples, extracts and 
digests throughout the laboratory. All incoming orders are logged into a Laboratory Information System 
that assigns a specific identifier code to each work order, sample container and analytical result. 

http://www.denix.osd.mil/edqw/upload/UNCERTAINTY-SOP.PDF
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b) The sample control areas are secured with restricted access using card key portals. Internal chain of 
custody is available if the project requires. 

c) The laboratory has over 13,000 sq ft of laboratory space with temperature controlled and air positive or 
negative environmental controls. 

 
d) Regular safety inspections are performed to identify potentially hazardous conditions and to ensure 

general cleanliness. 
 

Environmental Test Methods and Method Validation 
 

a) All methods in use have Standard Operating Procedures (SOPs) based upon published methods from the 
EPA, ASTM, Standard Methods or other established body. These are controlled documents assigned to 
each department. An annual review is performed. 

 
b) Each method has internal and external quality control criteria for preparative efficiency, instrument 

performance, calibration, continuing method performance and possible matrix effects as appropriate. 
 

c) Ongoing Proficiency Testing program. 
 

Equipment and Instrumentation 
 

a) Each instrument in use has performance parameters that must be evaluated to specific standards based 
on the established method prior to any analytical use. 

 

b) Routine and preventative maintenance is performed to maintain optimum operational performance. 
 

c) Complex instrument systems are covered under manufacturer service contracts as appropriate. 
Measurement Traceability 

 
a) Every reagent used must meet the indicated purity and fitness for usage as referenced in the method 

SOPs. 
 

b) All calibration standards are certified by the manufacturer to meet or exceed purity levels as recorded in 
the accompanying Certificate of Traceability to NIST or other standards verification. 

 
c) Each reagent, standard or working standard is recorded, assigned a tracking identifier. This is referenced 

in the analytical log book as needed to assure traceability to the original source. 
 

d) All Balances, Dispensers, Pipettors, Refrigerators, Freezers and Thermometers are checked on a daily or 
other routine basis to specified tolerances. 

 

D.1.5 Detection Limits 

 
The laboratory shall utilize a test method that provides a detection limit that is appropriate and relevant for the 
intended use of the data. Detection limits shall be determined by the protocol in the mandated test method or 
applicable regulation, e.g., Report ing Limit and or Method Detection Limit (MDL). If the protocol for 
determining detection limits is not specified, the selection of the procedure must reflect instrument limitations 
and the intended application of the test method.  

 
a) A detection limit study is not required for any component for which spiking solutions or quality control 

samples are not available such as temperature. 
 

b) The detection limit shall be initially determined for the compounds of interest in each test method in a 
matrix in which there are not target analytes nor interferences at a concentration that would impact the 
results or the detection limit must be determined in the matrix of interest (see definition of matrix). 

 

c) Detection limits must be determined each time there is a change in the test method that affects how the 
test is performed, or when a change in instrumentation occurs that affects the sensitivity of the analysis. 
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d) All samples processing steps of the analytical method shall be included in the determination of the 
detection limit. 

 

e) All procedures used must be documented.  Documentation must include the matrix type.  All supporting 
data must be retained. 

 
f) The laboratory must have established procedures to relate detection limits with quantitation limits. 

 

g) The test method’s quantitation limits must be established and must be above the detection limits. 
 

D.1.6 Data Reduction 

 
The procedures for data reduction, such as use of linear regression or Quadratic regression shall be 
documented. 

 

D.1.7 Quality of Standards and Reagents 

 
a) The source of standards shall comply with 9.3. 

 
b) Reagent Quality, Water Quality and Checks: 

 

1) Reagents - In methods where the purity of reagents is not specified, analytical reagent grade (ACS) 
shall be used. Reagents of lesser purity than those specified by the test method shall not be used. 
The labels on the container should be checked to verify that the purity of the reagents meets 
the requirements of the particular test method. Such information shall be documented. 

 
2) Water - The quality of water sources shall be monitored and documented and shall meet method 

specified requirements. 
 

3) The laboratory will verify the concentration of titrants in accordance with written laboratory 
procedures. 

 

D.1.8 Selectivity 
 

a) Absolute retention time and relative retention time aid in the identification of components in 
chromatographic analyses and to evaluate the effectiveness of a column to separate constituents. The 
laboratory shall develop and document acceptance criteria for retention time windows. 

 
b) The laboratory shall document acceptance criteria for mass spectral tuning. 

 

 

 

D.1.9 Constant and Consistent Test Conditions 

 
a) The laboratory shall assure that the test instruments consistently operate within the specifications required 

of the application for which the equipment is used. 
 

b) Glassware Cleaning - Glassware shall be cleaned to meet the sensitivity of the test method. 
 

Any cleaning and storage procedures that are not specified by the test method shall be documented in 
laboratory records and SOPs. 

 

D.1.10 Method Validation – Modified Procedures, Non-Standard Methods, Additional Analytes 
 

Often times, modifications to published methods are promulgated to allow the laboratory flexibility, increased 
productivity and, in some cases, it allows for better hazardous waste management, all while maintaining the 
quality of  the data generated. But, this cannot be done without following standard method validation 
procedures to guarantee that the results achieved from the modified version are equal to or greater than the 
actual published or routinely accepted method. 

 

Validation procedures are done to make sure that the sensitivity and selectivity of the process is appropriate 



QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 72 of 88 
 

for the method or analytes chosen. Interference checks are performed to show that the changes or additions 
will not contribute interferences to previous analytes or on-going processes. Accuracy and precsion 
requirements are established, or previously defined, and used to demonstrate the capability of an analyst to 
perform the method, initially and on-going. 

 

In the event that a non-standard method (significantly modified or newly-developed) is needed to meet client 
requirements, the method specifications and how they impact the project requirements must be relayed to the 
client for approval prior to beginning work on project samples. The client must understand the limits of the 
method, why it was developed and when it will be used on their project samples, and they must agree to its 
use. 

Any significantly modified or newly-developed method (including the addition of analytes to established 
procedures) must be fully defined in a Standard Operating Procedure. The validation must be performed by 
qualified personnel, using appropriate reagents, standards and equipment/instrumentation and that process 
must be documented. The following items must be performed (as applicable to the method) and the 
completed documentation with all raw data provided to the Laboratory Manager and QA Officer for review prior 
to granting approval for use. A new method cannot be put into production without Operations and QA approval. 
For situations where NELAP approval is being sought, the method cannot be used for client samples 
until the certification has been received from the State, unless approval is given by the client. 

 

D.1.10.1 Significant Modification / New Method / Additional Analyte Documentation: 

 
Prior to the acceptance of client samples for analysis, the following documentation, as applicable to the type 
of modification or method status, must be provided to both Operations and QA for review and approval. 

 

1. Approved Standard Operating Procedure for Analytical or Preparation Processes.  Include all related 
raw data for the SOP revision with the draft version. 

 
a) Modification of existing method: - Revised SOP with modifications clearly spelled out: 

 
b) New Method: - New SOP in NELAC format – QA will assign SOP number 

 

c) Additional Analytes: - Revised SOP with modifications clearly spelled out: 
 

2. Method Detection Limit (MDL) Study: Compliant with 40CFR, Part 136. 
 

a) Include summary form and all raw data for the review 
 

3. MDL Verification Standard spiked at 1-4x the MDL, or the level specified by the specific program or 
contract. Example: 1-2x the MDL, reference specific program requirements. 

 
b) Recovery within 30 -150%, or a minimum response distinguishable from the established instrument 

noise level. 
 

4. Reporting Limit Verification (when an MDL verification is not performed) 
 

a) For analytical methods, reprocess the low calibration standard as percent recovery – recovery 
between 50% and 150% is acceptable. 

 

b) For extraction methods, or where required by project or program, spike a blank matrix at the 
1 - 2 x  t h e  reporting limit and process through all steps of the procedure. Note the spike level 
and percent recoveries. Method defined control limits are used for recovery evaluation, or default 
recoveries between 40% and 160% if method defined limits are not available. 

 

5. Tuning Check (as applicable to the method) 
 

6. Degradation Check (as applicable to the method) 
 

7. A Valid Initial Calibration and Verification 
 

a) Minimum of 5 sequential points, unless otherwise stated in the method or in-house SOP. 
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b) Low calibration standard at or below the Reporting/Quantitation Limit where required. 
 

c) Initial Calibration Verification Standard 
 

8. Retention Time Window Study where required by the method 
 

9. Second Column Confirmation for all analytes (as applicable to the method) 
 

10. Inter-element Correction (as applicable to the method) 
 

11. Linear Range Study (as applicable to the method) 
 

12. GCMS Spectral Profile(s) (as applicable to the method) 
 

13. Interference Check – Method Blank 
 

a) Analysis of a blank matrix that has gone through all related steps, preparation and /or analysis, as 
applicable. 

 

14. Acceptable PT Sample required for all new analytes where NELAP accreditation is being sought. 
 

a) At least one PT sample (preferably two) required for all new methods 
 

b) Where a PT sample is not available, or accreditation is not needed, accuracy can be measured 
through the use of a second source standard. 

 
c) Use Tap Water for drinking water only methods, tap or other clean water source for ground, 

surface, etc. methods 
 

d) Local Soil sample or Ottawa sand for SW-846 methods (if applying for soil or soil/water) 
 

15. Initial Demonstration of Capability (IDOC) per analyst 
 

a) 4 LCS for each matrix, spiked with all associated new analytes – most acceptance criteria are in 
the methods, if none, use an initial recovery range of 40-160% and an RPD of 30%. 

 
b) Non-Standard methods – Follow the procedure in the 2003 NELAC Standards, Chapter 5 appendix 

C.3.3 (b). 

 
16. Certification / Approval from Regulatory Agency where available. 
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APPENDIX E – LIST OF CERTIFICATIONS, ACCREDITED METHODS AND ANALYTE CLASSES 
 

To View all details click on our Dataport link below and log in 
To request a user name and password please contact clientservices@yorklab.com 

 

                               http://24.187.239.122/ElmntCC/DataPORT/LabCertifications 
 
 

• New York State Department of Health Lab Cert. No. 10854 (CT Lab) 
 Volatiles Organics – soil, non-potable water, potable water 

 Semi-Volatiles Organics - soil, non-potable water 

 Pesticides, Herbicides, PCBs - soil, non-potable water 

 TPH-DRO, TPH-GRO - soil, non-potable water 

 Metals, including Mercury- soil, non-potable water, potable water 

 Wet Chemistry parameters - soil, non-potable water, potable water 

 

 

• New York State Department of Health Lab Cert. No. 12058 (NYC Lab) 
 Volatiles Organics – soil, non-potable water 

 Volatile Organics- Air 

 PFAS – potable water 

 
 

• New Jersey Dept. of Environmental Protection Lab Cert. No. CT-005 (CT Lab) 
 Volatiles Organics – soil, non-potable water 

 Semi-Volatiles Organics - soil, non-potable water 

 Pesticides, Herbicides, PCBs - soil, non-potable water 

 EPH, TPH-DRO, TPH-GRO - soil, non-potable water 

 Metals, including Mercury- soil, non-potable water 

 Wet Chemistry parameters - soil, non-potable water 

 
 

• New Jersey Dept. of Environmental Protection Lab Cert. No. NY-037 (NYC Lab) 
 Volatiles Organics – soil, non-potable water 

 Volatile Organics  -  Air 

 
 

• Pennsylvania Environmental Protection Lab Cert. No. 68-04440 (CT Lab) 
 Volatiles Organics – soil, non-potable water 

 Semi-Volatiles Organics - soil, non-potable water 

 Pesticides, Herbicides, PCBs - soil, non-potable water 

 TPH-DRO, TPH-GRO - soil, non-potable water 

 Metals, including Mercury- soil, non-potable water 

 Wet Chemistry parameters - soil, non-potable water 

 
 
 
 
 
 
 
 
 
 
 

 

http://24.187.239.122/ElmntCC/DataPORT/LabCertifications
http://24.187.239.122/ElmntCC/DataPORT/LabCertifications


QSM – Version 2.9 
Effective Date: July 1, 2021 

 

Page 75 of 88 
 

 

APPENDIX F – LIST OF PHYSICAL LOCATIONS 
 

 

 

F.1 Main Laboratory 
 

• 120 Research Drive  Stratford, CT 06615 

• 203-325-1371 Fax 203-357-0166 
 clientservices@yorklab.com 

 

 

 

F.2 New York City Laboratory 

 

• 132-02 89th Avenue Suite 217  Richmond Hill, NY 11418 

• 203-325-1371 Fax 203-357-0166 

 clientservices@yorklab.com 
 

 

 

F.3 New Jersey Service Center 

 

• 94 Planten Avenue  Prospect Park, NJ 07506 

• 203-325-1371 Fax 203-357-0166 

 clientservices@yorklab.com 
 

 

 

F.4 New York Executive Offices 

 

• 50 Gedney Street Nyack, NY 10960 

• 203-325-1371 

 clientservices@yorklab.com 
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APPENDIX G – LISTING OF MAJOR ANALYTICAL INSTRUMENTATION 

 

Equipment & Instrumentation  Year Acquired Quantity 
Accelerated Solvent Extraction System-Buchi-Speed Extractor 2012 1 
Automated Concentration Systems – Biotage TurboVap II and LV 2014, 2016, 2021 8 
Balances, Analytical Mettler AT 200) 2003 1 
Balance, Analytical (Sartorius E24-15) 2016 1 
Balance, Analytical (S/P 120, ASP, Inc.) 2019 1 
Balances-Scout and Radwag Pro top loaders 2008-2021 7 
Balance, Top Loading (EC, Symmetry) 2010 1 
Balance, Top Loading (ANDEJ) 2015-2016 3 
Barometer (Airguide Model 211B) 1991 1 
Centrifuges, low speed 2020,2021 3 
Class S Weights, 10 mg to 100 g (Troemner, Inc.) 2008, 2012,2020 3 
Clean_up System_Florisil/Alumina_ 12 Position (Supelco, Inc.) 1997 1 
Cold Vapor Mercury Analysis System (Buck Scientific, Inc.) 2018 1 
Computers –Data Server/LIMS Servers/E-mail server, Terminal Server 2021 6 

Computers –Backup servers on site DATTO  and off site-
Hypervisor/cloud 

2013, 2014, 
2016,2021 6 

Computers/Workstations (Various mfg.) 2008-2021 100 
Conductance Meter, Field/Laboratory Model (YSI ) 1999, 2021 2 
Conductivity Meter (YSI) 2007 1 
Dessicator, Stainless Steel, 1 CF (Boekel) 1999 2 
Dessicator, Stainless Steel, 3 CF (Boekel) 1997, 2016 3 
Diazomethane generator, Wheaton/Aldrich DIAZALD KIT 2002, 2005 2 
Dispensing Pipet, 1.0 mL (Eppendorf, Inc.) 2001-2013 10 
Dispensing Pipet, 5 mL_100 L (Eppendorf, Inc.) 2005-2013 10 
Distillation System, Ammonia (Wheaton) 1997 9 
Extraction Apparatus, Liquid_Liquid (Supelco, Inc.) 1995 5 
Extractors, Zero Headspace TCLP 2013, 2015, 2018 25 
Extraction systems, Automated SPE-Promochrom Technologies 2018, 2020 2 
Eye Wash Station, Portable (Bel_Art, Inc.) 2001 1 
Eyewash System (Speakman Company) 2004 1 
Flash Point Apparatus (Pensky_Martin, Closed Cup) 2012 1 
Furnace (Thermolyne Type 1500) 2005 2 
Furnace, Muffle Furnace, 1.5 CF , Thermolyne 2010 1 
Gas Chromatograph (HP 5890 ECD,FID ALS7673,HP ChemSta.) 1999 1 
Gas Chromatograph (HP 5890 dual ECD dual ALS7673,HP ChemSta.) 2004, 2006,2013 7 
Gas Chromatograph (HP 5890II,G.S.V.FPD,TCD 1995 1 
Gas Chromatographs (HP 6890 dual ECD dual ALS7673,HP 
ChemSta.) 

2015-2020 
5 

Gas Chromatograph (HP 5890 Dual Inj/Dual FID, HP Chem Sta.) 2011-2014 3 
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Equipment & Instrumentation  Year Acquired Quantity 
EST PT2 VOA analysis interface modules 2006 3 
Gas Chromatograph/Mass Spectrometer/Data System (HP 6890 II/5973 
/ HP Chemstation)  

2006-2020 
12 

Gas Chromatograph/Mass Spectrometer/Data System (HP 6890 
II/5973/w/ ALS 7673,7683) 

2009, 2016, 2020 
9 

Gas Chromatograph/Mass Spectrometer/Data System (HP 7890/5975 / 
HP Chemstation) (1 TO15 Air))-Queens Lab 

2011, 2016 
2 

Gas Concentration System/Interface TO-15-ENTECH 7200 with 7016 
autosampler and 3100 canister cleaning systems- 

2011, 2016 
2 

Gas Dilution Systems (Environics Model 2000); Entech 3150- 2005, 2016 2 
Gas Leak Detector (GM 21_250)-Helium detector; Restek 2001, 2016 2 
Gas Regulators, Brass (Airco, Inc.) Various 45 
Gas Regulators, SS (Airco,Inc.) Various 7 
Heater (Lab_Line Multi Boil Heater No. 2090) 1994 1 
Hot Plate (Corning PC_100 1 SF) 2001-2012 6 
Hot Plate (Thermolyne Type 2200) 2010 1 
Hot Plate/Stirrer (Cimarec 3, Thermolyne) 2011 1 
Hot Plate/Stirrer (Corning PC_351) 2010 1 
Hot Plate/Stirrer (Nuova II, Sybron/Nalge) 2010 1 
Hot Plate/Stirrer (Thermolyne Cimarec 2) 2010 1 
Hot Plate/Stirrer (Thermolyne Cimarec 3) 2012 1 
HPLC/MS-MS- Agilent 1260/6470A triple Quad system w/ 
autosampler 

2018 
1 

HPLC/MS-MS- Agilent 1290/6460C triple Quad system 
w/autosampler 

2020 
1 

HPLC –Agilent 1100 with DAD/UV detectors 2014 1 
Incubator, 20C, BOD (VWR 2005) 2005 2 
Inductively Coupled Plasma/Mass Spectrometer (PE Nexion 350) 2020 1 
Inductively Coupled Plasma/Mass Spectrometer (PE Nexion 2000) 2018 1 
Inductively Coupled Plasma (PE7300 DV_Axial/Radial) 2016 1 
Inductively Coupled Plasma (PE Avio 500_Axial/Radial) 2020 1 
Ion Chromatograph Dionex 1100 with AS40 ALS-PeakNet 7 software; 
Dionex ICS 1500/AS 50ALS system Chromeleon data system 

2012, 2016 
2 

Laboratory Hoods (Labconco, others) Various 12 
LIMS System- Promium Element/instrument interfaces 2010 1 
Mercury Analysis Systems-Milestone DMA-80 Tricell Direct systems 2012, 2015 2 
Microwave Digestion Systems- Milestone Ethos UP 2016, 2020 2 
Microwave Extraction Systems-Milestone Ethos EXII 2020 2 
Microwave Extraction system-Milestone Ethos EX 2017 1 
Nitrogen/TKN Digestor-Westco Smart Digest system 2015 1 
Oven, 5 CF (OF-02 TDS forced air oven) 2016 1 
Oven, 3 CF (Baxter S/P Tempcon) 2001 1 
Oven, 5 CF (Blue M)-drying oven 2005 1 
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Equipment & Instrumentation  Year Acquired Quantity 
Oven, Radiant Heat (Lab_Line Imperial II) 2001 1 
Oxygen Meter/BOD Probe (VWR 122372) 2005, 2011 2 
pH/ISE Meter, Portable (Orion Serial) 1999 1 
pH Meter (Corning Model 10) 2004 1 
pH Meter (Orion EA 940) 2006 1 
pH Meter/Specific Ion Meter (Orion SA_720) 2004 1 
Photocopier/Scanner (Image runner 5055) 2011 1 
Printers (HP2055dn) 2005-2012 6 
Printer Brother HL diff. models 2006-2012 5 
Printer (HP LaserJet 4000N) 2005 4 
Printer (Okidata Microline 320) 2004 1 
Printer, Xerox Phaser 6300 2006 1 
Pump, Liquid, Peristaltic, 4 gpm (Cole Parmer) 1999 1 
Pump, Vacuum (GE) 1998 1 
Pump, Vacuum (GE) 2004 1 
Pumps, Personal Sampling (SKC & Gilian) 2001 6 
Purge & Trap (Tekmar LCS 3000) 2001-2012 3 
Purge & Trap autosampler systems-Archon 51/81 position samplers  2004-2012 6 
Purge & Trap autosamplers-Encon Evolution 2013, 2014, 2016 5 
P/T autosamplers-Centurion-EST 2015-2016 3 
Reflux/Distillation Systems-cyanide 2004 8 
Refrigeration Freezer (Kenmore) 2001,2018 4 
Refrigerator (Sanyo) 2002, 2018 4 
Refrigerator (Summit) 2002 1 
Refrigerator, Walk-in custom design-CCI-350 ft2 2016 1 
Refrigerator (Welbilt 1.5 C.F.) 2003, 2010 3 
Refrigerator (Westinghouse) 2005 4 
Refrigerator, 10 CF (Sears) 2008 1 
Refrigerator, 14 CF (Gibson) 2009 5 
Refrigerator(Sanyo,1.5 C.F.) 2003 2 
Sample Concentrator (Supelco, Inc. Mini_VAP_6 ) and tubes 2001 1 
Sample Concentrator (Zymak Turbo VAP II ZW8001) 2003 2 
Sample Concentrator (Zymark Tubro VAP II ZW8001) 2004 1 
Sample Concentrators (Zymark Turbo VAP II) 2005, 2016 3 
SKALAR Flow injection Analyzer-NO3, NO2, NH3, o-PO4, TN, TOC 2010 1 
Sonic Cleaning System (Branson 1200) 2010 1 
Sonic Disruptor (Tekmar) 1997 3 
Sonic Disruptor & Sound Enclosure (Heat Systems, Inc.) 2004 3 
Sonic Disruptor Sound Chambers 1997-2004 3 
Soxhlet Extraction Apparati/hot plates 2010 24 
Specific Ion Electrode, Chloride (Orion) 2001 1 
Specific Ion Electrode, Chlorine (Orion) 2004 1 
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Equipment & Instrumentation  Year Acquired Quantity 
Specific Ion Electrode, Flouride (Orion) 2005 1 
Spectrophotometer (Bausch & Lomb Spectronic 2D0) 1995 1 
Spectrophotometer, Visible (Milton_Roy, SPEC_20D) 2012 1 
Stirrer, Gang, 6 Position (Phipps & Bird) 1994 1 
Storage Cabinet (ACIDS) 2004 2 
Storage Cabinet, Solvent, Safety (Justrite, Inc.) 2004 2 
Summa Canisters, Restek, Entech, 6 liter 2000-2021 230 
Summa Canister Flow controllers, 1 hr, 4 hr, 8 hr, 24 hr adjustable, 
Entech 

2005-2014 
125 

TCLP Extraction Pressure Filtration System (Millipore) 2001, 2004 2 
TCLP Extraction System (Millipore, Inc.) 2001 4 
TCLP Rotator, 12 Position (Assoc. Design & Mfg 12) 2001, 2010, 2013 3 
TCLP_ZHE Volatile Extraction System 2001-2012 20 
Thermometers, NIST Traceable (ASP, Inc.) 2001, 2012 2 
Thermometers, Various Ranges (ASP, Inc.) 1999-2012 10 
Total Organic Carbon Analyzer-SKALAR 2010 1 
Turbidity Meter (Lamotte) 2012 1 
Vortex _ Genie SI) 1995 1 
Water Bath (25_100C, ASP, Inc.) 1996 1 
Water Purification System (Hydro Inc. RO/DI/Carbon) 2004, 2012 2 
Hydrogen Generator, Parker Hannifan H2-500 2013 1 
Generator, 200 KVA for full facility, Cummins Diesel 2020 1 
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               APPENDIX D – LISTING OF CONTROLLED DOCUMENTS 

 

    

    

SOP# Description SOP Name Effective Date 

PFAS 
1 

Preparation of Non-Potable Water and Soils for Target Per- 
and Polyfluorinated Alkyl Substances (PFAS) for analysis by 

LC-MS/MS 
PFASExtr_AQ_S Rev 1.0 5/10/2019 

2 
Analysis of Target Per- and Polyfluorinated Alkyl Substances 
(PFAS) in Non-Potable Water and Soil by EPA Method 537 

Modified using LC/MS-MS 
PFAS_LCMSMS_MOD Rev. 1.1 2/13/2020 

3 
Analysis of Target Per- and Polyfluorinated Alkyl Substances 

(PFAS) in Potable Water by EPA Method 537.1 using 
HPLC/MS-MS 

PFAS_ LCMSMS Rev 1.3 4/22/2021 

GC/MS-TO-15 
1 

VOCs in AIR by EPA TO-14A/TO-15 GCMS AIR 111692-Rev 9.7 1/15/2019 

2 

Cleaning of Summa Canisters SummaClean111507 Rev 1.4 1/15/2019 

3 

Calibration of Flow Controllers FLOWCONT011312 Rev 1.3 1/15/2019 

GC/MS - Volatiles 
1 

Volatile Organics using GC/MS  GCMS VOC 011700-Rev 3.6 1/21/2019 

2 
Volatile Organics in Drinking Water using GC/MS by EPA 

524.2 GCMS VOC524.2 011700-Rev 2.0 12/7/2016 

3 

Soil Sampling Procedure by EPA method 5035A GCMS VOC5035 060712-Rev 1.0 6/7/2012 

4 
Screening of Aqueous and Soil Samples for Volatile 

Compounds by Dynamic Headspace/GC/FID VOASCREEN121615-Rev.1.1 11/17/2016 

5 
Determination of Gasoline Range Organics in Aqueous and 

Solid Samples by method 8015D GC GROFID 022715-Rev. 1.2 3/27/2017 
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GC/MS - Semi-volatiles 
1 

Semi-Volatiles using GC/MS by EPA 8270C and 8270D GCMS SVOC-Rev 3.3 4/20/2017 

1 

Semi-Volatiles using GC/MS by EPA 8270E GCMS SVOC-Rev 3.4 8/24/2020 

1 
Analysis of 1,4-Dioxane by GC/MS/SIM by EPA method 

8270E SIM with Isotope Dilution  SVOC-1,4-DIOX_ALL-01 Rev 1.4 8/28/2020 

1 

Analysis of 1,4-Dioxane by GC/MS/SIM by EPA method 522 SVOC-1,4-DIOXPW-01 Rev 1.1 2/9/2021 

 
   

Gas Chromatography 
1 

PCBs using GC/ECD by               EPA 8082 GC PCB-Rev 1.8 1/20/2021 

2 

TPH-DRO using GC/FID by         EPA 8015D GC TPHDRO 091009 Rev.1.7 6/28/2019 

3 

Pesticides (Chlorinated) using GC/ECD by EPA 8081 GC Pest 011799-Rev 1.9 12/11/2019 

4 

Herbicides using GC/ECD by         EPA 8151A GC Herb-Rev 1.7 1/21/2020 

6 

CT ETPH GC ETPH 111704-Rev 1.7 11/9/2228 

7 

NJ EPH GC NJEPH 031313-Rev 1.0 3/13/2013 

8 

EDB, DBCP GC EDB,DBCP 102413-Rev 1.3 7/13/2019 

Extractions 
1 

Herbicide Extraction of Solids  EXT Herb-Rev 1.7 6/17/2019 

1a 
Extraction of Chlorinated Herbicides from Aqueous Samples 

and TCLP extracts 
by EPA SW-846 Method 8151A  

EXT AQ TCLP Herb- Rev 1.5 6/17/2019 

2 
UltraSonic Extraction of Solids    [EPA 3550] EXT SSVOC-Rev 2.8 8/14/2019 
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3 

ASE Extraction of Solids [EPA 3545] EXT SVOCASE-Rev 2.4 2/10/2017 

 
   

 
   

4 

Aqueous Extraction [EPA 3510C] EXT AqSVOC -Rev 2.9 5/24/2016 

5 

Extraction Laboratory Glassware Washing Procedure EXTGP052600Rev1.1 4/3/2012 

6 

Soxhlet Extraction of Solids for PCBs [3540C] EXT PCBSox-Rev 1.2 9/6/2020 

7 

MA EPH Extraction from Waters and Soils EXTMAEPHAQASE121207Rev2.0 10/22/2009 

8 
Spike and Surrogate Standard Preparation for Extractable 

Organics EXT SVOCStds-Rev 1.3 5/31/2016 

9 

NJEPH Extraction from Waters and Soils EXT NJEPH-Rev 1.1 1/15/2014 

10 

Extraction of Herbicides                  [SM 6640B] EXT HerbSM-Rev 1.1 12/3/2014 

11 

Glycols Extraction with SPE Tubes EXT GlyLL-Rev 1.1 7/13/2015 

12 
Extraction of Semi-Volatile Organic Compounds from Solid 
Samples using Microwave Assisted Extraction by SW-846 

3546 
EXT SSVOCMAE-Rev1.1 5/24/2016 

12 
Extraction of 1,4-Dioxane from Aqueous Samples using SPE 

by EPA Method 3535A EXT AQ_1,4-DIOXANE 9/9/2020 

Metals 
1 

ICP/MS Analysis of Sample Digestates by EPA 200.8 and       
SW-846 6020A and B ICPMS 080106-Rev1.8 6/16/2018 

2 
Preparation of Samples for Metals Analysis by ICP and 

ICP/MS by    SW-846 3010A and 3050B M SPrep 030695-Rev1.8 10/25/2017 

3 ICP Analysis of Sample Digestates by EPA 200.7 and SW-846 
6010C M ICP 031195-Rev1.8 11/20/2017 
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3 

ICP Analysis of Sample Digestates by EPA 6010D M ICP 031195-Rev1.2 7/10/2018 

 
   

 
   

4 
Mercury by Cold Vapor Technique EPA SW-846 7470 annd 

7471 M Hg 120998-Rev 1.8 3/27/2017 

5 

Mercury by Direct Technique            EPA SW-846 7473 M Hg2-Rev 1.4 3/29/2018 

6 
Preparation of Samples for Metals Analysis by ICP and 

ICP/MS by    SW-846 3015 M PrepMAD071715-Rev 1.1 11/20/2017 

Wet Chemistry 
1 

Chemical Oxygen Demand WC COD Rev 2.3  4/29/2014 

2 

TKN, Ammonia and TON WC TKN-Rev. 1.8 5/4/2018 

3 

Reactivity-Cyanide WC CNR-Rev 1.4 4/3/2018 

4 

 Hexavalent Chromium WC Cr+6-Rev 1.7 4/5/2018 

5 

Total Cyanide WC CNT-Rev 1.9 1/10/2018 

6 

Reactivity-Sulfide WC ReacSulf-Rev 1.5 4/3/2018 

7 

Alkalinity WC T-Alk 022600-Rev 1.5 1/2/2015 

8 

Hexane Extactable Material (O&G) WC HemGrav-Rev.1.8 6/8/2015 

9 

Ion Chromatography WC IC-Rev2.2 4/4/2018 

 
   

10 Biochemical Oxygen Demand (BOD) WC BOD-Rev1.7 3/28/2017 
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11 

TSS / VSS in Aqueous Samples WC TSS-Rev1.7 5/10/2018 

12 

pH WC pH-Rev1.9 4/3/2018 

13 

Total Phosphorous and Ortho-Phosphate WC Phos 051000-Rev-1.7 7/3/2017 

14 

TCLP / SPLP Extraction WC TCLPEX-Rev1.7 6/4/2018 

15 

Cyanide Amenable to Chlorination WC CNA-Rev1.4 10/15/2014 

16 

Flash Point WC FP-Rev1.5 1/5/2014 

17 

Methylene Blue Active Substances (MBAS) WC MBAS-Rev1.4 7/18/2017 

18 

TS, VS, TDS in Aqueous Samples WC TSTDS-Rev1.5 2/15/2016 

19 

Color WC COLOR 04262010 Rev1.2 3/27/2017 

20   

WC GlassPrep 090299Rev2.1 12/16/2013 Glassware Washing 

  
21 

Total Phenols (low level) WC PhenolsLL-Rev1.5 1/5/2014 

22 

Total Phenols WC Phenols-Rev 1.6 5/18/2017 

 
   

 
   

23 

Conductivity WCCond-Rev 1.3 1/5/2014 

24 
Turbidity WC Turbidity-Rev 1.6 3/27/2017 
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25 

TS, FS, VS and % Moisture               in Solid Samples WC TS%M 022912-Rev 1.2 4/5/2018 

26 

Extractable Organic Halogens (EOX)           in Soil Samples WC EOX 041112-Rev 1.2 11/9/2012 

27 

Total Organic Carbon (TOC)                in Aqueous Samples WC TOC Rev 1.3 10/7/2014 

28 

Oxidation-Reduction Potential (ORP) WC ORP 031213-Rev 1.0 3/12/2013 

29 

Settleable Solids WC SetSol-Rev 1.2 1/5/2014 

30 

Sulfide WC Sulfide-Rev 1.1 1/5/2014 

31 

Chlorine Demand WC Cl Demand-Rev 1.0 4/9/2014 

32 

 TKN by Skalar WC TKN SK- Rev 1.5 5/10/2018 

33 

Free Liquids WC Free Liquids Rev 1.0 3/7/2016 

General Laboratory 
1 

MDL Studies, Organics GL MDL 113005-Rev.1.4 3/9/2018 

2 

Chemical Expiration Dates GL ExpDt 041812 Rev1.0 4/18/2012 

3 

LOQ/LOD Determination and Verification GL LODLOQ 122812-Rev 1.4 1/27/2017 

4 

Balance Calibration Check Procedure GL Balance 082514-Rev 1.0 8/25/2014 

Sample Control 
1 

Sample Control Procedures (Receipt, Log-in, Storage, 
Archival, Disposal) SC Proc 011501-Rev 2.5 5/27/2015 
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2 

Sample Handling and Chain-of-Custody for Sample Couriers Couriers091207Rev1.1 3/25/2015 

Administration 
1 

Laboratory Safety and Health ADMINSAFETY011600Rev1.1 11/13/2017 

2 

Purchasing ADMIN Purchasing 043010-Rev1.2 4/11/2013 

3 

QC Review/Evaluation of Data QC040202Rev1.2 

  

9/28/2016 

  
4 

Education and Training in Ethics and Legal Responsibilities ADMIN Ethics-Rev1.6 11/20/2017 

 
   

 
   

5 

Training of Personnel ADMIN Training-Rev 1.4 9/4/2014 

6 

Manual Integration of Chromatographic Data Admin Integration 091107 Rev. 2.3 9/27/2018 

7 

Laboratory Notebook Control and Use ADMIN LabNote 091107-Rev 1.1 1/13/2013 

8 

Control of Records ADMIN Records 043010-Rev 1.2 11/20/2017 

9 

Control of Nonconforming Work QSP 4-9-1 Rev1.0 4/30/2010 

10 

Management Review 

  

9/27/2016 ADMINMGMTREVIEW043010Rev1.1 

  
11 

Internal Quality Audit ADMIN IntAudit 043010Rev 1.2 2/22/2017 

12 

Estimation of Uncertainty ADMINESTUNCERT043010 rev 1.1 10/17/2014 

13 

Document Control ADMINDOC043010Rev1.2 6/2/2012 
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14 

Corrective/Preventive Action ADMIN CorrAction 043010 Rev 1.2 6/15/2016 

15 

Complaints COMPLAINTS043010 Rev. 1.1 9/12/2016 

16 
Review of Chromatographic Data for Detection of Manual 

Re-Integration Issues 
SOP ADMINManINTReview04302010 

Rev 1.0 4/30/2010 

17 

Additional Policies/Procedures Additional Policies 05/07/10 Rev1.2 10/17/2014 

 
   

18 

EDDs and Reports for Client Connect ADMIN REPORT100714 Rev1.0 9/16/2010 

19 

Preparation of CTDEP RCP Deliverables ADMINRCPDELIVS Rev1.0 8/2/2010 

19 
Preparation , Documentation and Traceability of Standards 

within the Element LIMS ADMIN_STDS031816 Rev 1.0 4/15/2016 
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APPENDIX B – HEALTH AND SAFETY PLAN 

   



GZA SITE-SPECIFIC HEALTH, SAFETY & ACCIDENT PREVENTION STANDARD-PLAN 

Site Specific Health and Safety Plan  Page 1 
Project: 41.0163305.00 – 29-37 Clay Street, Brooklyn, NY  

1.  CLIENT/SITE/PROJECT INFORMATION 

Client:  Clay Properties, LLC  

Site Address:  29-37 Clay Street, Brooklyn, NY  

Site Description (be sure to list pertinent site features, chemicals used at the facility, and other potential hazard sources):   

The site is currently vacant. Remnants of the slab of the former building remain on-site. The site is gated to avoid any trespassers 
entering the premises. 

Work Environment (active manufacturing, office, vacant site, undeveloped property, etc.): 

Inactive open lot.   

Job/Project #:  41.0163305.00 Field Start Date: August 5, 2024 Field Finish Date:  August 14, 2024 

Site is Covered by the Following Regulations: OSHA HAZWOPER Standard  Mine Safety and Health Administration  

 OSHA Construction Regulations   

 

2.  EMERGENCY INFORMATION 

Hospital Name: NYU Langone  Hospital Phone:  646-929-7800 

Hospital Address: 706 Broadway, Brooklyn, NY  Directions and Street Map Attached:  Yes 

Local Fire #: 911 Local Ambulance #: 911 Local Police #: 911 

WorkCare Incident Intervention Services: For non-emergencies, if an employee becomes hurt or sick call 888-449-7787 

Other Emergency Contact(s):  Reinbill Maniquez Phone #’s: 347-443-1059 

Site-Specific Emergency Preparedness/Response Procedures/Concerns:  See Site Access Safety Addendum (attached) 

 

• All EHS Events must be reported immediately to the Project Manager and to the GZA People-Based Safety mobile app. 

• In the event of a chemical release greater than 5 gallons, site personnel will evacuate the affected area and relocate to an upwind location.  
The GZA Field Safety Officer and client site representative shall be contacted immediately. 

• Site work shall not be conducted during severe weather, including high winds and lightning.  In the event of severe weather, stop work, 
lower any equipment (drill rigs), and evacuate the affected area. 
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4.  SUB-SURFACE WORK, UNDERGROUND UTILITY LOCATION 

Will subsurface explorations be conducted as part of this work (drilling or excavation)?         Yes      No 

Will GZA personnel be required to use a hand-auger as part of this work?        Yes      No 

Site property ownership where underground explorations will be conducted on: 

Clay Properties, LLC 

Public Access Property          Yes            No 

Private Property                      Yes            No 

Have Necessary Underground Utility Notifications for Subsurface Work Been Made?   Yes     Yet to be conducted     

Specify Clearance Date & Time, Dig Safe  Clearance I.D. #, And Other Relevant Information:   GZA will review utility clearance with driller prior 
to field work.  

IMPORTANT! For subsurface work, prior to the initiation of ground penetrating activities, GZA personnel to assess whether the underground 
utility clearance (UUC) process has been completed in an manner that appears acceptable, based on participation/ confirmation by other 
responsible parties (utility companies, subcontractor, client, owner, etc.), for the following: 

Electric: 

Fuel (gas, petroleum, steam): 

Communication: 

Water: 

Sewer: 

Other:_______________________ 

  Yes 

  Yes 

  Yes 

  Yes 

  Yes 

  Yes 

  No 

  No 

  No 

  No 

  No 

  No 

  NA 

  NA 

  NA 

  NA 

  NA 

  NA 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

Comments: GZA to confirm mark outs prior to commencing work. Contractor to determine exact location of test boring. 

 

3.  SCOPE OF WORK 

General project description, and phase(s) or work to 
which this H&S Plan applies. 

Remedial Investigation, Field Sampling 

Specific Tasks Performed by GZA:  Drilling Observation, soil sampling, groundwater sampling, soil vapor sampling, soil 
handling, and field logging  

Concurrent Tasks to be Performed by GZA-hired 
Subcontractors (List Subcontractors by Name): 

TBD Drillers -  Drilling, soil sampling, groundwater sampling, soil vapor sampling, soil 
handling  

Concurrent Tasks to be Performed by Others: 

 

N/A 

Any OSHA PERMIT-REQUIRED CONFINED SPACE entry? 

   YES         NO 

IF YES, ADD CONFINED SPACE ENTRY PERMIT FOR THAT PORTION OF THE WORK 

Any INDOOR fieldwork?    YES         NO  

IF YES, EXPLAIN:    
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5.  HAZARD ASSESSMENT (CHECK ALL THAT APPLY AND ADDRESS EACH HAZARD IN SECTION 6) 

A.  GENERAL FIELDWORK HAZARDS 

 Confined Space Entry (Add Confined Space Entry Permit) 

 Abandoned or vacant building/Enclosed Spaces 

 Significant Slip/Trip/Fall Hazards 

 Unsanitary/Infectious Hazards 

 Poisonous Plants 

 Biting/Stinging Insects 

 Feral Animal Hazards 

 Water/Wetlands Hazards  

 Remote Locations/Navigation/Orientation hazards 

 Heavy Traffic or Work Alongside a Roadway 

 Weather-Related Hazards  

 Motor vehicle operation Hazards 

 Heavy Equipment Hazards  

 Structural Hazards (i.e. unsafe floors/stairways/roof) 

 Demolition/Renovation 

 Presence of Pedestrians or the General Public 

 Overhead Hazards (i.e. falling objects, overhead power lines) 

 Portable Hand Tools or Power Tools  

 Significant Lifting or Ergonomic Hazards 

 Electrical Hazards (i.e. Equipment 120 Volts or Greater, Work 

Inside Electrical Panels, or Maintenance of Electrical Equipment) 

 Other Stored energy Hazards (i.e. Equipment with High Pressure 

or Stored Chemicals) 

 Fire and/or Explosion Hazard 

 Elevated Noise Levels 

 Excavations/Test Pits 

 Explosives or Unexploded Ordinance/MEC 

 Long Distance or Overnight Travel 

 Personal Security or High Crime Area Hazards 

 Working Alone 

 Ionizing Radiation or Non-Ionizing Radiation 

 Chemical/Exposure Hazards (See Part B for Details) 

 Other:  COVID-19, Underground Utilities, Soil Handling 
 

B.  CHEMICAL/EXPOSURE HAZARDS (CONTAMINANTS ARE CONTAINED IN X SOIL,       WATER, X GROUNDWATER) 

 No chemical hazards anticipated 

 Hydrogen Sulfide (H2S) 

 Cyanides, Hydrogen Cyanide (HCN) 

 Carbon Monoxide 

 Herbicides, Pesticide, Fungicide, Animal Poisons 

 Metals, Metal Compounds:   

 Corrosives, Acids, Caustics, Strong Irritants 

 Polychlorinated Biphenyls (PCBs) 

 Polycyclic Aromatic Hydrocarbons (PAHs) 

 Compressed Gases 

 Flammable/Combustible Liquids 

 Radiation Hazards (i.e. radioactive sealed/open source, x-rays, 

ultra violet, infrared, radio-frequency, etc.) 

 Methane  

 Chemicals Subject to OSHA Hazard Communication (attach Safety 

Data Sheet for each chemical GZA brings to the site) 

 Containerized Waste, Chemicals in Piping & Process Equipment 

 Emissions from Gasoline-, Diesel-, Propane-fired Engine, Heater, 

Similar Equipment 

 General Work Site Airborne Dust Hazards 

 Volatile Organic Compounds (VOCs), BTEX 

 Chlorinated Organic Compounds 

 Fuel Oil, Gasoline, Petroleum Products, Waste Oil 

 Asbestos 

 Oxygen Deficiency, Asphyxiation Hazards 

 Other:  Silica 
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6.  SITE-SPECIFIC OVERVIEW OF H&S HAZARDS/MITIGATIONS (NOTE: Based on Hazard Assessment, Section 5) 

Describe the major hazards expected to be present at the jobsite, and describe the safety measures to be implemented for worker 
protection (refer to items checked in Section 5 above).  Use brief abstract statements or more detailed narrative as may be 
appropriate.  

ON-SITE HAZARDS: HAZARD MITIGATIONS: 

Task Hazard Analyses Task 21.1 – General Outdoor Field Work 

Task 4.1 – Drilling Observations 

Task 4.5 – Soil-Gas Sampling 

Task 20.11 – Field Sampling 

Owning Zero Ensure all GZA personnel on-site have downloaded the People Based Safety app to their mobile 
phones and are familiar with using it to report safety events.  Prior to work each day, review 
Owning Zero rules with all onsite personnel during morning safety meeting. 

Abandoned or vacant 
building/Enclosed Spaces 

Ask the client to validate that the building is structurally safe to enter. Constantly scan 
surroundings for integrity of floors and stairs and stay alert to debris on the ground or unsafe 
objects. Do not walk under ceilings or structures showing signs of distress and wear hard hats at 
all times within structures. Be alert for other people and / or animals in the building. Bring 
flashlights in case of poor lighting and a charged cell phone for communication. Inform your PM 
to let her/him know your anticipated hours of work on the site, and call them when you leave the 
site for the day. Leave the site if it is unsafe for any reason. 

Biting and Stinging Insects  Ticks carry risk of Lyme and other Diseases. Tick season is basically any field day above 40 degrees 
F. Tuck pants into long socks and apply DEET (or permethrin pre‐treatment) to clothing in season 
to control exposure to ticks. Check clothing for ticks frequently. Check whole body immediately 
upon returning from field and shower. Be aware of intermittent seasonal reports of mosquito 
borne diseases, such as West Nile disease and Eastern Equine Encephalitis (EEE), and their 
locations relative to your field site. Use DEET or other mosquito repellant. Be aware of potential 
cavity, suspended or ground nesting bee/wasp/hornet nests. Avoid undue disturbance or 
approach with appropriate safety clothing protection and netting. 

See attached Policy - GZA policy 03-3019 Lyme Disease.  

Slip, Trips, and Falls Inspect work area prior to starting work. Mark out or remove any potential hazards.  Be aware and 
inspect area for uneven surface. Wear sturdy shoes with ankle support and good tread. Look for 
potential natural depressions/holes/or other obstructions in the area of work and travel. 
Personnel will be wearing appropriate boots with good tread to prevent slips and falls. Maintain 
one free hand to break falls. Provide adequate space for each employee to work safely with sound 
footing. Watch for equipment on ground and slippery surfaces. Keep work area clean, no running, 
be mindful of changing weather conditions that may change footing conditions. Store any hand 
tools used for sampling in their proper storage location when not in use. Do not perform work if 
adequate lighting is not available. Maintain an exit pathway away from the rig at all times. 

Weather-Related Hazards Weather conditions will be assessed prior to on-site work and forecast examined for anticipated 
period of work. If weather permits fieldwork, then workers will dress appropriately.  Should 
inclement weather be encountered, the project scope may be reduced or rescheduled. Breaks will 
be taken to reduce exposure to the elements. If conditions change and lightning or thunder is 
observed, work will be suspended immediately, and workers will seek shelter. Work may resume 
if thunder and/or lightning cease for 30 minutes.  In the case of cold weather, proper warm gear 
should be worn to minimize cold exposure. Hand warmers (e.g. "Hot Hands") should be used when 
appropriate to keep extremities warm and multiple breaks within a warm area (vehicle with heat) 
should be taken.  Review the signs of heat stress and dehydration before the start of fieldwork. 
Water, sunscreen, hardhat, tinted safety sunglasses, rain gear (if necessary) and periodic breaks 
should all be planned for. Be sure to consume plenty of liquids on hot summer days and stay out 
of direct sunlight for extended periods of time to the extent possible. Use protective ointments 
such as sunscreen and chap stick, and consult the OSHA Heat Safety App daily. 
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Motor Vehicle Operation 
Hazard 

Check blind spots before backing up. Use a spotter when maneuvering vehicle in tight locations. 
Obey speed limits and wear seatbelts. No active hand-held or hands-free cell phone use while 
driving. 

Underground Utilities Confirm that underground utility clearance procedures have been completed in accordance with 
GZA Policy # 04-0301 Responsibility for Utility Clearance of Exploration Locations for clearing utility 
locations prior to breaking ground. Hand clear as necessary prior to commencement of drilling 
activities. 

Heavy Equipment Hazards All personnel working in proximity to heavy equipment will be familiarized with the locations and 
operations of emergency kill switches prior to equipment start-up. A first-aid kit and fire 
extinguisher (10 # Class B/C, minimum) will be available at all times. No loose clothing, jewelry, or 
unsecured long hair is permitted near the rig.  Keep hands and feet away from all moving parts 
while drilling is in-progress. Persons shall not pass under or over a moving drill tools. Watch for 
moving vehicles and equipment. Stay out of equipment radius while drilling and excavation is in-
progress. Maintain visibility and eye contact with operators when walking around trucks and 
excavators. Wear reflective vests to enhance visibility. 

Stay clear of drill rig or excavator (minimum of 6 feet) while operating and do not approach unless 
equipment has been stopped and eye contact/coordination is made with equipment operator for 
personnel to approach rig to make observations or collect samples.  GZA personnel shall not climb 
onto or approach rig or excavator while operating or while drill rods are being attached or 
removed. GZA staff should verify that the onsite equipment has been routinely inspected. GZA 
staff should also maintain a safe working distance from the equipment while it is maneuvering 
around the site.   

GZA staff are not authorized to operate the drill rig or excavator, however, they should be familiar 
with the location and operation of the emergency shutoff in the event the main operator is unable 
to operate this control in the event of an emergency. 

Personnel are not allowed on a mast while drilling is in operation. While a drill rig or excavator is 
moved from one location to another, drill steel, tools, and other equipment shall be secured and 
the mast placed in a safe position. All borings and test pits will be adequately covered and/or 
barricaded if left unattended for any period of time to prevent injury. 

Working around heavy equipment, personnel shall be aware of pinch points, rotating equipment, 
and winch operated equipment. Maintain safe working distance and never walk underneath 
overhead projection of the equipment.  Always maintain eye contact and communication with the 
operator. Follow GZA safe drilling and field work procedures. 

Struck by, caught by, run over by 
equipment 

Do not stand near or where equipment operators cannot see you. Always be in line of sight. Do not 
make sudden moves and always let the operator know of your intentions. Wear high-visibility safety 
vest, hard hat, eye protection, steel toe boots and use common sense and good housekeeping 
practices to avoid injury.  Stay within sight of rig/excavator operator but at least 6-10 feet away from 
rig and excavator swing area.  Maintain clear lines of communication (verbal and/or visual) with the 
operator.  Stand clear of exhaust from operating equipment and stay out of the swing radius of heavy 
equipment.  Be aware of overhead equipment and potential for falling objects (i.e. tree branches). 
Avoid any “pinch points” where one could become trapped between the equipment and other 
objects.  Maintain awareness of general rig movement/operation and communication with drill crew.  
Do not conduct soil classification/sampling directly adjacent to the drill rig. 

Hearing protection shall be worn when working near operating equipment. 

Equipment should be situated so that at full extension of bucket arm, the equipment is at least 10 feet 
away from overhead lines.  

Overhead Hazards (i.e. Falling 
Objects, Overhead Power Lines) 

Mechanical raising and falling weights and equipment are typical around drill rig. Stand clear of 
drill rig when possible. Observe proposed exploration locations for possible overhead utility 
lines/tree branches and avoid these if applicable. Check for overhead lines at each work location 
and between locations and keep equipment at least 25 feet from overhead utilities. Wear steel 
toed boots, hardhat and safety glasses/goggles. If stacked materials appear unstable inform the 
site representative. Be aware while equipment is advancing into soil / sediment. Do not stand 
directly in immediate vicinity of equipment in case equipment malfunction occurs.  Maintain safe 
working distance and maintain eye contact and communication with operator. Never stand under 
elevated loads or equipment.  
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Significant Lifting or Ergonomic 
Hazards 

Proper lifting techniques (lifting with the legs, carrying the load at a reasonable height to allow for 
proper posture during the carry, and avoiding twisting while carrying loads) should be followed at 
all times.  Caution should be used when lifting equipment.  Be aware of hand position during all 
stages of the lift, transport and placement of equipment.  Review equipment to be moved prior to 
lifting to prevent moving parts from crushing fingers or otherwise pinching skin.  Do not stack items 
prior to carrying, but rather transport one item at a time to prevent shifting during carrying.  Follow 
GZA Safe Lifting SOP. 

Elevated Noise Levels Always use ear protection when drill rig is in operation.  

In accordance with 29 CFR 1910.95(b)(1) When employees are subjected to sound exceeding those 
listed in Table G-16, feasible administrative or engineering controls shall be utilized. If such 
controls fail to reduce sound levels within the levels of Table G-16, personal protective equipment 
shall be provided and used to reduce sound levels within the levels of the table. 

TABLE G-16 - PERMISSIBLE NOISE EXPOSURES (1)       

Duration per day (hours) | Sound level dBA slow response  

8...................................... |                    90 
6.......................................|                    92 
4.......................................|                    95 
3.......................................|                    97 
2.......................................|                   100 
1 1/2 ................................|                   102 
1........................................|                  105 
1/2 ....................................|                  110 
1/4  or less.........................|                  115                                                

Hearing protection in the form of disposable ear plugs will be worn during field work with sound 
levels anticpated above those listed in Table G-16. Use sound meter app on phone to assess 
required PPE. Be aware that hearing protection can diminish warning sounds - do not stand with 
back to operating equipment and be alert for changing conditions. 

Soil Handling 

 

 

 

Be aware that soil jars may have been broken during transport and properly cushion sample jars 
to prevent breakage. Do not eat, smoke or apply cosmetics (e.g. Chapstick, sunscreen) in the work 

area. Wear nitrile gloves during sampling to avoid common hazards associated with soil 
handling. Do not have skin contact with/ingest soils. Wash hands and face before eating or 
drinking.   

Portable Hand Tools  Appropriate personal protective equipment (i.e.: safety glasses, face shield, safety goggles, 
gloves, etc.) shall be worn to protect from hazards that may be encountered while using portable 
power tools and hand tools 

Silica Dust  Primary health effects of silica exposure include silicosis. raining will be provided to employees 
potentially exposed over the PEL for silica  prior to them beginning work with silica, and will be 
updated on a regular basis. Depending on the levels of total and/or respirable dust in the 
employee’s breathing zone, air monitoring will be performed for particulates. Ample ventilation 
will be provided to GZA workers.  

 

7.  AIR MONITORING ACTION LEVELS – Make sure air monitoring instruments are in working order, calibrated before use, and ‘bump-checked’ 
periodically throughout the day and/or over multiple days of use 

Is air monitoring to be performed for this project?  Yes           No   

ACTION LEVELS FOR OXYGEN DEFICIENCY AND EXPLOSIVE ATMOSPHERIC HAZARDS (Action levels apply to occupied work space in general work area) 

 Applicable, See Below.    Not Applicable 

Parameter Response Actions for Elevated Airborne Hazards 

 

Oxygen 

 

At 19.5% or below – Exit area, provide adequate ventilation, or proceed to Level B, or discontinue activities 

Verify presence of adequate oxygen (approx. 12% or more) before taking readings with LEL meter.   

Note: If oxygen levels are below 12%, LEL meter readings are not valid. 
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LEL 

Less than 10%  LEL – Continue working, continue to monitor LEL levels 

Greater than or Equal to 10% LEL – Discontinue work operations and immediately withdraw from area.  
Resume work activities ONLY after LEL readings have been reduced to less than 10% through passive 
dissipation, or through active vapor control measures. 

ACTION LEVELS FOR INHALATION OF TOXIC/HAZARDOUS SUBSTANCES (Action levels are for sustained breathing zone concentrations) 

 Applicable, See Below.    Not Applicable 

Air Quality Parameters 

(Check all that apply) 

Remain in Level D 
or Modified D 

Response Actions for Elevated Airborne Hazards 

 VOCs 0 to 5 ppm From 5 ppm to 10 ppm: Proceed to Level C, or Ventilate, or Discontinue Activities 

If greater than 5 ppm: Discontinue Activities and consult EHS Team 

 Carbon 
Monoxide 

0 to 35 ppm 

 

At greater than 35 ppm, exit area, provide adequate ventilation, proceed to Level B, or 
discontinue activities. 

 Hydrogen Sulfide 0 to 10 ppm At greater than 10 ppm, exit area, provide adequate ventilation, proceed to Level B, or 
discontinue activities 

 Dust 0 to 150 ug/m3 If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 ug/m3 above the upwind level, work must be stopped and a re-
evaluation of activities initiated. Work can resume provided that dust suppression measures 
and other controls are successful in reducing the downwind PM-10 particulate 
concentration to within 150 ug/m3 of the upwind level and in preventing visible dust 
migration 

  0 to    

SPECIAL INSTRUCTIONS/COMMENTS REGARDING AIR MONITORING (IF APPLICABLE) 

 

 

8.  HEALTH AND SAFETY EQUIPMENT AND CONTROLS 

AIR MONITORING INSTRUMENTS 

  PID Type:          Lamp Energy:  10.6  eV  

  FID Type:        

  Carbon Monoxide Meter 

  Hydrogen Sulfide Meter 

  O2/LEL Meter 

  Particulate (Dust) Meter 

  Calibration Gas Type - Isobutylene 

  Others:       

 

OTHER H&S EQUIPMENT & GEAR 

  Fire Extinguisher  

  Caution Tape 

  Traffic Cones or Stanchions 

  Warning Signs or Placards 

  Decon Buckets, Brushes, etc. 

  Portable Ground Fault Interrupter (GFI) 

  Lockout/Tagout Equipment 

  Ventilation Equipment 

  Others:  First Aid Kit, Cell Phone, Water, Soap 

PERSONAL PROTECTIVE EQUIPMENT 

  Respirator – Type        

  Respirator - Cartridge Type:       

  Hardhat 

  Outer Gloves Type: Nitrile 

  Inner Gloves Type:  nitrile 

  Steel-toed boots/shoes 

  Coveralls – Type         

  Outer Boots – Type         

  Eye Protection with side shields 

  Face Shield 

  Traffic Vest 

  Personal Flotation Device (PFD) 

  Fire Retardant Clothing 

  EH (Electrical Hazard) Rated Boots, Gloves, etc. 

  Noise/Hearing Protection  

  Others:  Face Covering (COVID—19) 

Discuss/Clarify, as Appropriate: face mask covering when social 
distancing cannot be readiliy practiced 
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9.  H&S TRAINING/QUALIFICATIONS FOR FIELD PERSONNEL 

Project-Specific H&S Orientation (Required for All Projects/Staff) 

 OSHA 40-Hour HAZWOPER/8 Hour Refreshers  

Hazard Communication (for project-specific chemical products) 

 First Aid/CPR (required for HAZWOPER for at least one individual on site) 

 Current Medical Clearance Letter (required for HAZWOPER) 

 OSHA 10-hour Construction Safety Training 

 Fall Protection Training 

 Trenching & Excavation  

 Lockout/Tagout Training 

 Electrical Safety Training  

 Bloodborne Pathogen Training  

 Safe Drilling SOP 

       

       

       

       

Discuss/Clarify, as needed:       

 

10.  PERSONNEL AND EQUIPMENT DECONTAMINATION (SECTION ONLY REQUIRED FOR HAZWOPER SITES) 

Describe personnel decontamination  
procedures for the project site, including  
“dry decon” (simple removal of PPE) 

Dry Decon, wash hands and other exposed skin before taking breaks or leaving site. Change 
PPE before leaving site. 
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11.  PROJECT PERSONNEL - ROLES AND RESPONSIBILITIES 

GZA ON-SITE PERSONNEL:   

Name(s) Project Title/Assigned Role Telephone Numbers 

Jackson Bogach Site Supervisor Work: 646-929-8944 

Cell: 332-215-6349 

Jackson Bogach Field Safety Officer Work: 646-929-8944 

Cell: 332-215-6349 

Jackson Bogach First Aid Personnel Work: 646-929-8944 

Cell: 332-215-6349 

Yunmee Han GZA Project Team Members Work: 646-929-8941 

Cell: 317-999-8432 

Site Supervisors and Project Managers (SS/PM):  Responsibility for compliance with GZA Health and Safety programs, policies, procedures and 
applicable laws and regulations is shared by all GZA management and supervisory personnel. This includes the need for effective oversight and 
supervision of project staff necessary to control the Health and Safety aspects of GZA on-site activities. 

Field Safety Officer (FSO):  The FSO is responsible for implementation of the Site Specific Health and Safety Plan.   

First Aid Personnel:  At least one individual designated by GZA who has current  training and certification in basic first aid and cardiopulmonary 
resuscitation (CPR) must be present during on-site activities involving multiple GZA personnel at HAZWOPER sites.  

GZA Project Team: Follow instructions relayed by the HASP and GZA manager on-site. 

OTHER PROJECT PERSONNEL:   

Name Project Title/Assigned Role Telephone Numbers 

Victoria D. Whelan  Principal-in-Charge Work: (212) 594-8140 

Cell: (631) 793-8821  

Mark Hutson Project Manager Work: (212) 594-8140 

Cell: (332) 208-2260 

Reinbill Maniquez Office Safety Coordinator Work: (212) 594-8140 

Cell: (347) 443-1059 

Richard Ecord GZA EHS Director Work: 781-278-3809 

Cell: 404-234-2834 

Principal-in-Charge:  Responsible of overall project oversight, including responsibility for Health and Safety. 

Project Manager:  Responsible for day-to-day project management, including Health and Safety. 

Health and Safety Coordinator:  General Health and Safety guidance and assistance. 

GZA EHS Director:  H &S technical and regulatory guidance, assistance regarding GZA H&S policies and procedures. 
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12.  PLAN ACKNOWLEDGEMENT AND APPROVALS 

GZA Project Site Worker Plan Acknowledgement 

I have read, understood, and agree to abide by the information set forth in this Safety and Accident Prevention Plan.  I will follow guidance 
in this plan and in the GZA Health and Safety Program Manual.  I understand the training and medical monitoring requirements covered by 
the work outlined in this plan and have met those requirements. 

GZA Employee Name GZA Employee Signature Date 

Jackson Bogach 

 

 

 

 

 

Yunmee Han  

 

 

7/29/2024 

  

 

 

 

Subcontractor Site Worker Plan Acknowledgement 

GZA has prepared this plan solely for the purpose of protecting the health and safety of GZA employees.  Subcontractors, visitors, and others 
at the site must refer to their organization’s health and safety program or site-specific HASP for their protection.  Subcontractor employees 
may use this plan for general informational purposes only.  Subcontractor firms are obligated to comply with safety regulations applicable 
to their work, and understand this plan covers GZA activities only.  

Subcontractor Employee Name Subcontractor Employee Signatures Date 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GZA HASP Approval Signatures 

The following individuals indicate their acknowledgement and/or approval of the contents of this Site Specific H&S Plan based on their 
understanding of project work activities, associated hazards and the appropriateness of health and safety measures to be implemented.   A 
signed copy of this document must be present at the project site at all times work is being performed.  

GZA Author/Reviewer Role Signature Date 

Yunmee Han 

HASP Preparer 

   7/29/2024 

TBD 

EHS Reviewer 

   

 

  

Victoria D. Whelan 

Principal in Charge 

  

 7/29/2024 

 



Apri 

  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT - A 
HEALTH AND SAFETY BRIEFING 

  



Apri 

  

  
 

Health and Safety Briefing/Site Orientation Record/Hazard Communication 
 
This is to verify that I, the undersigned, have been provided with a site (orientation) briefing, 
including hazard communication, regarding the safety and health considerations at the 1701 
Purdy Street, Bronx, New York (Site).  I agree to abide by my employer's Site-specific safety and 
health plan and other safety or health requirements applicable to the Site.  

 
Name (Print) Signature Company Date 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 
Site (orientation) briefing conducted by: _________________________________                    
 
Date:__________  
 
Health and Safety Briefing/Site Orientation Record 

  
  



 

TAILGATE SAFETY MEETING 

CHECK ONE:     ______ Initial H&S Orientation          _______Periodic “Toolbox” Safety Meeting 

Project Site/Location__________________________________________________________________________ 

Date_______________________     Time______________________________       Job No.__________________  

PM____________________________________________   PIC________________________________________ 

 

The undersigned have attended a Health and Safety briefing, consisting of a review of the provisions of the Site Specific 

H&S Plan, and/or appropriate prior H&S events or concerns, and/or review of anticipated H&S concerns and safety 

measures for the project.  

 
SUMMARY OF HEALTH AND SAFETY TOPICS COVERED (required topics are listed below to be covered in  

addition to regular site-specific topics) 

1. Pausing and Stopping Work 

2. Review Site-Specific Safety Guidelines 

3. Uneven and/or Unstable Terrain in Work Area(s) 

4. How GZA People-Based Safety will be implemented on the site 

 

 

 

 

 

 
NAME (printed) SIGNATURE COMPANY 

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 
Conducted by: ___________________________________________________________  Date:________________________  

 



Apri 

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT - B 
ROUTE TO HOSPITAL 



Map data ©2024 , Map data ©2024 Google 1000 ft 

 This route has tolls.29 Clay St

Brooklyn, NY 11222

Take Manhattan Ave to McGuinness Blvd

1. Head east on Clay St toward Manhattan Ave

2. Turn right at the 1st cross street onto Manhattan
Ave

3. Turn left onto Green St

Take Pulaski Brg, I-495 W and 2nd Ave to 1st Ave. in
Manhattan

4. Turn left at the 1st cross street onto McGuinness
Blvd

5. Use the right lane to continue on Pulaski Brg

6. Slight right toward 49th Ave

3 min (0.4 mi)

443 ft

0.2 mi

0.1 mi

10 min (3.0 mi)

348 ft

0.6 mi

95 ft

Drive 3.4 miles, 14 min29 Clay St, Brooklyn, NY 11222 to Emergency
Department at NYU Langone Health, 570 1st Ave., New York, NY 10016



7. Turn right onto 49th Ave

8. Turn right onto 11th Pl

9. Turn right onto 50th Ave

10. Turn left to merge onto I-495 W
 Toll road

11. Keep right to stay on I-495 W
 Toll road

12. Take the 3 Ave/41 St exit toward Uptown/38 St
 Toll road

13. Take the ramp to 39th St
 Toll road

14. Turn right onto E 37th St

15. Turn right onto 2nd Ave

16. Turn left onto E 30th St

17. Use the middle lane to turn left onto 1st Ave.
 Destination will be on the right

Emergency Depa�ment at NYU Langone Health

570 1st Ave., New York, NY 10016

200 ft

266 ft

121 ft

0.2 mi

1.3 mi

0.1 mi

16 ft

430 ft

0.3 mi

0.1 mi

0.1 mi
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Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: October 2, 2011

Revised: June 14, 2012

GZA Job Tasks Potential Hazards Controls

Observation of Deploying of

Traffic Protection Equipment by

Drilling Contractor

Personal injury due to vehicle

traffic, Collisions, injuries

Wear high visibility vest at all times when out of vehicle.

(e.g., cones, signs, etc.) Park in designated parking locations or select off-road

areas that are firm and free of hazards. Directly inspect

parking location on foot if necessary.

Use emergency flashers or other appropriate vehicle

warning system as appropriate to local conditions when

parking personal or GZA vehicle and/or equipment.

If parking outside of a designated parking area,

demarcate vehicle with traffic cones or equivalent.

Use emergency flashers or other appropriate vehicle

warning system when placing equipment.

Observe if police detail or other required traffic control

system (if necessary) is in place.

Stay within the confines of the work area and do not

venture outside of the demarcated work area into traffic.

If you observe that contractor may back into structures,

vehicles, fences, etc., notify contractor immediately with

pre-determined signals. Do not cross the path of the

heavy equipment.

Stand clear of moving Drill Rig.

Observation of Mobilizing Drill Rig

To Job Site and positioning at

borehole by Drilling Contractor

Struck by drill rig Before drilling begins, confirm that drill rig has been

parked properly and securely by the drilling contractor.

Wear high visibility vests. Make sure that the driver can

see you and is aware of your location at all times.

Inform the driller if it is observed that the rig is being

moved with the mast raised and/or tools and other

equipment on the rig are not secured and can fall over

and potentially hurt personnel.

21.1 – General Outdoor Field Work

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date: June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING

HAZARD CONTROLS

Review Related THA’s –

Job Hazard Analysis

Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date: June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING

HAZARD CONTROLS

Overhead utility Look overhead to assess if any utilities are present and

confirm with driller that they are aware of the overhead

utility location and to take appropriate actions to prevent

contact with the overhead utilities and to minimize any

arc flash hazards. Review GZA’s Electrical Safe Work

Practices Program 03-3003.

Observation of drilling operations

and monitoring well installations

Underground utilities Confirm that underground utility clearance procedures

have been completed in accordance with GZA Policy #

04-0301 Responsibility for Utility Clearance of

Exploration Locations for clearing utility locations prior

to breaking ground.Moving machinery, rotating parts,

cables, ropes, etc.

Do not wear loose fitting clothing.

All GZA personnel working in proximity to a drill rig

will be familiarized with the location and operation

of emergency kill switches prior to equipment start-

up. Maintain safe distance from rotating auger, drill

casing, rods and cathead at all times. Observe

operations from a safe distance. Persons shall not pass

under or over a moving stem or auger Check that “kill”

switches are present and working. Confirm with driller

that daily inspection of rig has been performed prior to

commencing work and no conditions were noted with

the rig that would affect its proper operation.

Do not touch or operate or assist with any rig operations

and maintenance work.

Make eye contact with operator before approaching

equipment.

Be alert and take proper precautions regarding slippery

ground surfaces and similar hazards near rotating

auger.

Do not engage the driller or helper when drill is in

operation. Work out prearranged signals to get their

attention before approaching them.

Confirm prior to drilling operations that driller and helper

communicate and coordinate their actions and

movements.

GZA personnel are not allowed to be on the drill rig or

operate a rig.

Job Hazard Analysis

Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date: June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING

HAZARD CONTROLS

Wear steel toed boots, hardhat and side-shielding

safety glasses/goggles.

Falling objects, debris Stand clear of stacked drill rods. If stack appears

unstable inform driller.

Noise Wear appropriate hearing protection.

Roadway/traffic hazards Be alert at all times; never step outside traffic cones.

Wear high visibility vests at all times.

Be familiar with escape routes at each location.

Follow project Traffic Control Plan. Be alert at all times

and never step outside the traffic cones.

Use a Police detail when necessary.

Slips, trips and falls Maintain clean and sanitary work area free of

tripping/slipping hazards.

All borings, excavations, or partially completed

groundwater monitoring wells will be adequately

covered and/or barricaded if left unattended for any

period of time to prevent injury.

Store any hand tools used for sampling in their proper

storage location when not in use.

Provide adequate space for each employee to work

safely with sound footing.

Do not perform work if adequate lighting is not available.

Maintain an exit pathway away from the rig at all times.

Cuts, bruises, shocks, lacerations,

sprains and strains during tool use

When working with a driller, do not assist the drilling

crew with their work.

Use properly maintained tools; do not use damaged

tools.

Wear the proper Personal Protective Equipment based

on the task being performed.

Store and carry tools correctly.

Use the correct tool for the job.

Do not use electrical tools with damaged cords or other

electrical components.

Observe proper electrical safety practices. Do not use

electrical tools in wet areas.

Job Hazard Analysis

Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date: June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING

HAZARD CONTROLS

Coordinate activities with driller. Allow driller to open

sampling equipment (i.e., split spoons, Geoprobe

sleeves, etc.)

Fire hazards Be familiar with emergency procedures and where fire

extinguishers are present on site.

Inform GZA subcontractor if you observe improper

storage of used rags and unsafe storage of

flammable/combustible liquids brought on site.

GZA and its subcontractors, suppliers and vendors shall

not smoke in the work area in GZA project sites.

Smoking can only be in designated smoking areas away

from work areas and potential fire hazard locations.

Confirm with driller that a fire extinguisher present with

rig and will be available at all times and that inspection

tag is not expired.

If driller is welding or cutting on site confirm there are no

flammables or combustible materials near the vicinity of

welding machines or torches (such as debris, fuels,

grass/weeds, etc.). Review Site requirements for

obtaining “Hot Work Permit”.

Stand well clear of welding/cutting/burning areas.

When drilling activities encounter the presence of gas or

electric, the drill crew shall immediately curtail drilling

activity, shut down the drill rig and contact the Project

Manager.

Exposure to Hazardous

Substances/Chemicals

Become familiar with hazards associated with

hazardous commercial products used in drilling (fuels,

silica sand, grout, cement, bentonite, etc.). Review

Safety Data Sheets (SDSs) for such products and

participate in daily safety tailgate meetings.

Do not handle drilling chemicals.

Wear appropriate personal protective equipment.

Review hazards of chemicals that may have been used

or currently are being used on site.

Refer to the site specific HASP for chemical hazards

and the necessary precautions required for sampling.

Job Hazard Analysis

Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date: June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL
INSTALLATION OBSERVATIONS, SOIL SAMPLING

HAZARD CONTROLS

Be alert for hazardous site contaminants (as indicated

by odor, visual characteristics, location, and site

history). Assess whether procedures and contingencies

are in place for characterizing hazards and protecting

workers by use of appropriate air monitoring, personal

protective clothing and respiratory protection, as

needed. If contamination is identified at the Site only

personnel trained and medically qualified to work on

hazardous sites will be permitted to proceed with the

work.

Sampling Soil Exposure to chemicals Refer to the site specific HASP for chemical hazards

and the necessary precautions required for sampling.

Understand potential hazards associated with handling

sample collection preservatives.

Review and have SDS available for chemicals being

brought on site, including that of sample preservatives.

Wear appropriate PPE identified in the HASP

Wash hands before eating and drinking. Eating and

drinking are prohibited in areas of soil

contamination/work area.

Job Hazard Analysis

Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling
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Job H azard A nalys is
Tas k4. 2 –Grou nd waterS ampling

P age 1 of3

GZA GEO EN VIRO N M EN TA L , IN C .

JO B H A ZA RD A N A L YS IS W O RKS H EET

Job: Grou nd waterS am pling

A nalysis B y: A nd rew W hitsitt Reviewed B y: M ic haelM c C oy,
C IH , C H M M

A pproved B y: Kim A nd erson, P h. D .

JayantiC hatterjee, C IH

D ate: S eptem ber30 , 2011 D ate: Novem ber9, 2011 D ate: D ec em ber9, 2011

TA S K 4. 2
GRO UND W A TER S A M P L ING

H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols
D eployingTraffic P rotec tion
Equ ipment

P ers onalinju ry d u e to
vehic le traffic ; C ollis ions ,
inju ries

A lld rivers s hallbe properly lic ens ed . A bid e by d riving s afety
proc ed u res . Ins pec tvehic le to ens u re itis in s afe operating
c ond ition.
P ark in d es ignated parking loc ations , or s elec toff-road area
that is firm, and withou t hazard s . D irec tly ins pec t parking
loc ation on footifnec es s ary.
Us e emergenc y flas hers or other appropriate vehic le warning
s ys tem as appropriate to loc alc ond itions .
Utilize polic e d etail(if pres ent) to d irec ttraffic while entering
traffic s afety zone, ifapplic able.

W orkingou td oors Unes c orted orvac ants ite
/W orkingA lone

D o notas s u me thatS ite has been maintained fors afety.
C oord inate s ite vis itwith other pers onnelnotpres ent, s o that
you rfailu re to retu rn wou ld be notic ed . S ign ou torc allinto the
offic e to leave s ite s pec ific information where you are working,
the antic ipated d u ration/hou rs of work on s ite. D o this foreac h
s ite ifmu ltiple in one d ay. S ee GZA working alone polic y.

H u nters , A bu tters , and
P roperty O wners

A lways wearhigh vis ibility s afety ves tand hat. M ake d eliberate
nois e
P ermis s ion for field work on private and pu blic land s mu s t
almos talways be obtained in ad vanc e. W hen pos s ible, c ontac t
the loc alland owners when on s ite.
L eave the s ite immed iately if threatened or mad e to feel
u nc omfortable.
A lways annou nc e you rs elfand you rbu s ines s atthe s ite.
L eave the s ite immed iately if threatened or mad e to feel
u nc omfortable.
Und ers tand loc alhu ntings eas ons and req u irements .

Ins ec tB ites ; P lanttoxins ;
P ois onou s S nakes .
Inc id entalc ontac t

Tic ks c arry ris k of L yme’ s and otherD is eas es . Tic k s eas on is
bas ic ally any field d ay above 40 d egrees F.

 Tu c k pants into long s oc ks and apply D EET (or
permethrin pre-treatment) to c lothing in s eas on to
c ontrolexpos u re to tic ks .

 C hec kc lothingfortic ks freq u ently
 C hec k whole bod y immed iately u pon retu rning from

field and s hower.
Know the appearanc e of pois on ivy and pois on s u mac in all
s eas ons , and ifs ens itive to thes e toxins , c arry and u s e s pec ial
c leaning s oaps /s olu tions when thou ghtto be expos ed . S toc k
firs taid kitwithpois on ivy/s u mac c leanings oaps /s olu tions .
B e aware of intermittents eas onalreports of mos q u ito borne
d is eas es , s u c h as W es t N ile d is eas e and Eas tern Eq u ine
Enc ephalitis (EEE), and theirloc ations relative to you rfield s ite.
Us e D EET orothermos q u ito repellant.



Job H azard A nalys is
Tas k4. 2 –Grou nd waterS ampling

P age 2 of3

TA S K 4. 2
GRO UND W A TER S A M P L ING

H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols

B e aware of potentialc avity, s u s pend ed or grou nd nes ting
bee/was p/hornetnes ts . A void u nd u e d is tu rbanc e orapproac h
with appropriate s afety c lothing protec tion and netting.
B e aware ofterrain likelihood ofharboring pois onou s s nakes in
you rwork zone. A void reac hing ors tepping into hid d en areas
(s u c h as into wood pile, roc k pile, d ebris pile, s tone wall, etc . )
withou tpre-ins pec tion.

Expos u re to H azard ou s
S u bs tanc es

B ec ome familiar with the hazard s as s oc iated with hazard ou s
c ommerc ial prod u c ts u s ed while grou nd water s ampling
(laboratory pres ervatives , d ec ontamination s olu tions , etc . ).
Review M S D S fors u c h prod u c ts .
W earproperpers onalprotec tive eq u ipment(P P E))as s pec ified
in the H ealth and S afety P lan (H A S P ) to avoid d irec tc ontac t
with S ite c ontaminants , c alibration s olu tions , d ec ontamination
s u pplies , and laboratory pres ervatives .
A s s u re properres piratory protec tion is available as s pec ified by
the H A S P .
A s s u re d ec ontamination proc ed u res are in plac e perthe H A S P .

Emergenc y c ond itions Ens u re thatalls ite workers are familiarwith emergenc y c ontac t
proc ed u res rou te to neares thos pital.
Ens u re a firs taid kitis pres entin field vehic le.

Itis req u ired thatatleas tone ind ivid u alin the field has had firs t
aid training.

A d vers e W eather
C ond itions

A s s es s weather c ond itions prior to on-s ite work and examine
forec as tforantic ipated period ofwork.
D res s appropriately for weather c ond itions (e. g. , prec ipitation,
temperatu re ranges overantic ipated d u ration offield work).
Us e protec tive ointments s u c h as s u ns c reen and c haps tic k, as

appropriate to the field c ond itions .
B e aware of the antic ipated weather c ond itions prior to
mobilization to the s ite. Unac c eptable field workc ond itions are
notprec is e, bu tmay inc lu d e s ite s pec ific c ond itions , general
loc ation, extreme weather c ond itions (e. g. , ic ing, lightening,
exc es s ive c old or wind ), travelc ond itions , and other fac tors .
P rofes s ionalju d gmentis req u ired , and pers onalas s es s mentof
s afety mu s talways be ind ivid u ally as s es s ed .

H and lingFlammable
L iq u id s

Fire H azard s Us e only approved fu elc ontainers for fu el, heavy d u ty metal
c ans withs table bas e and s elfc los ing nozzle is rec ommend ed .
S tore flammable liq u id s in an appropriate area when notin u s e.
P rovid e properfire extingu is herwiththe s amplingeq u ipment.
O bs erve GZA ’ s “no s moking”polic y atallworks ites .

M obilizingEq u ipment C ollis ion; s tru c kby P erform a pre-operation c hec k of the vehic le, ens u ring s ervic e
brakes , parking brake, s teering, lights , tires , horn, wipers
mirrors , and glas s are in good c ond ition. Ens u re that the
vehic le is road worthy.
A llvehic le oc c u pants s hallwears eatbelts .
S ec u re loos e materials in the c ab orbed ofthe vehic le.
Keepthe wind ows and lights c lean.
D o notoperate the vehic le ifitis in an u ns afe c ond ition.
A bid e by d rivings afety proc ed u res and laws .

P os itioningvehic le at
monitoringwell

Uns table, u neven terrain
and grou nd obs tac les

L oc ate the vehic le on s table grou nd .
A void wetareas /mu d when pos s ible.

B ac king C ollis ions If pos s ible, avoid bac king by u s ing a rou te thatallows you to
pu llthrou gh.
Ifyou mu s tbac k, d o a q u ality 360 0 walkarou nd .
Us e a s potterto helpgu id e the bac king s afely.
L ook over the rights hou ld er and glanc e bac k to make s u re
fend ers are c learingobjec ts .



Job H azard A nalys is
Tas k4. 2 –Grou nd waterS ampling

P age 3 of3

TA S K 4. 2
GRO UND W A TER S A M P L ING

H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols

B loc k/c hoc kwheels .
W ellS ampling H azard ou s material

c ontac t
Id entify wells with hazard ou s c onc entrations ofc ontaminants .
S ample wells in ord erfrom leas tto mos timpac ted .
W ear proper gloves (nitrile, etc . ) when hand ling jars ,
pres ervatives c ou ld leakd u ring s hipmentfrom the laboratory.

C u ts and bru is es from
S ample jar

D o not over-tighten glas s jars (es pec ially VO A s ); they c an
break, c au s inga c u t.

S amplingEq u ipment
O peration

S plas hes , elec tric al
s hoc ks , fires , c au ghtby

P erform an equ ipment ins pec tion before u s e; ens u re that
pu mps , flow meters , and water q u ality meters are c alibrated
and are in good workingc ond ition.
Us e GFC Iwithallc ord s .
B e s u re all eq u ipment (es pec ially generators ) is properly
grou nd ed .
C ompletely s hu t d own all eq u ipment prior to c ond u c ting
maintenanc e ac tivities , fu eling, s ervic ingorrepairs .

M anu allifting, eq u ipment
hand ling

Us e proper lifting tec hniq u es when lifting eq u ipment
(generators , pu mps , air c ompres s ors , tu bing, etc . ). S eek
as s is tanc e with heavy load s .
Us e workgloves where appropriate to preventhand inju ries .
W ears teeltoed boots .

N ois e W ear appropriate hearing protec tion d u ring ac tivities that
prod u c e nois e (ru nning generators , pu mps , air c ompres s ors ,
etc . ).

S lips , trips and falls M aintain a c lean and s anitary workarea free oftripping/s lipping
hazard s .
S tore hand tools in their proper s torage loc ation when notin
u s e.
P rovid e ample s pac e for eac h employee to work s afely with
s ou nd footing.
P rovid e ample lighting.
P rovid e ad eq u ate fac ilities /eq u ipment/hand s anitizers for hand
was hingpriorto eating.

Tool-related hazard s D o not u s e elec tric al tools with d amaged c ord s or other
elec tric alc omponents .
O bs erve properelec tric als afety prac tic es .
Ens u re tools are properly maintained ; d o notu s e d amaged
tools .
W eareye protec tion.
S tore and c arry tools c orrec tly.
Us e the c orrec ttoolforthe job.
P rotec tfrom gou ges , hammerblows , c u ttingtools , etc . P os ition
you rhand s to preventinju ry in c as e the tools lips while in u s e.



Job H azard A nalys is
Tas k4. 3 –S u rfac e W aterand S ed imentS ampling

P age 1 of2

GZA GEO EN VIRO N M EN TA L , IN C .

JO B H A ZA RD A N A L YS IS W O RKS H EET

Job: S u rfac e W aterand S ed im entS am pling

A nalysis B y: Kim C ic hon Reviewed B y: M ic haelM c C oy,
C IH , C H M M

A pproved B y: Kim A nd erson, P h. D .

JayantiC hatterjee, C IH

D ate: O c tober14, 2011 D ate: Novem ber9, 2011 D ate: Novem ber9, 2011

TA S K 4. 3
S URFA C E W A TER A ND S ED IM ENT S A M P L ING

H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols
S u rfac e W aterS ampling
and /orS ed imentS ampling
–(lakes , pond s , s treams )

Unes c orted orvac ants ite
/W orkingA lone

D o notas s u me thatS ite has been maintained fors afety.

C oord inate s ite vis itwith other pers onnelnotpres ent, s o that
you rfailu re to retu rn wou ld be notic ed . S ign ou torc allinto the
offic e to leave s ite s pec ific information where you are working,
the antic ipated d u ration/hou rs of work on s ite. D o this foreac h
s ite ifmu ltiple in one d ay. S ee GZA working alone polic y.

H u nters , A bu tters , and
P roperty O wners

A lways wearhigh vis ibility s afety ves tand hat. M ake d eliberate
nois e
P ermis s ion for field work on private and pu blic land s mu s t
almos talways be obtained in ad vanc e. W hen pos s ible, c ontac t
the loc alland owners when on s ite.
L eave the s ite immed iately if threatened or mad e to feel
u nc omfortable.
A lways annou nc e you rs elfand you rbu s ines s atthe s ite.

L eave the s ite immed iately ifthreatened ormad e to feel
u nc omfortable.
Und ers tand loc alhu ntings eas ons and req u irements .

Ins ec tB ites ; P lanttoxins ;
P ois onou s S nakes .
Inc id entalc ontac t

Tic ks c arry ris k of L yme’ s and otherD is eas es . Tic k s eas on is
bas ic ally any field d ay above 40 d egrees F.

 Tu c k pants into long s oc ks and apply D EET (or
permethrin pre-treatment) to c lothing in s eas on to
c ontrolexpos u re to tic ks .

 C hec kc lothingfortic ks freq u ently
C hec k whole bod y immed iately u pon retu rning from field and
s hower.
Know the appearanc e of pois on ivy and pois on s u mac in all
s eas ons , and ifs ens itive to thes e toxins , c arry and u s e s pec ial
c leaning s oaps /s olu tions when thou ghtto be expos ed . S toc k
firs taid kitwithpois on ivy/s u mac c leanings oaps /s olu tions .
B e aware of intermittents eas onalreports of mos q u ito borne
d is eas es , s u c h as W es t N ile d is eas e and Eas tern Eq u ine
Enc ephalitis (EEE), and theirloc ations relative to you rfield s ite.
Us e D EET orothermos q u ito repellant.
B e aware of potentialc avity, s u s pend ed or grou nd nes ting
bee/was p/hornetnes ts . A void u nd u e d is tu rbanc e orapproac h
with appropriate s afety c lothing protec tion and netting.
A void areas with tall gras s es , roc ks /s tone walls , wood
piles /d own trees .

W aterH azard s Us e s amplerwithextens ion/teles c opingpole.
Us e proper equ ipment (boots and wad ers , life jac ket) if
nec es s ary to enterwater.
D o notreac h overwater.
Us e “bu d d y s ys tem . ”
Review emergenc y plan priorto s tartofwork.
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TA S K 4. 3
S URFA C E W A TER A ND S ED IM ENT S A M P L ING

H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols

B oatH azard s Us e U. S . C oas tGu ard -approved life jac ket/ves t.
Take boaters s afety c ou rs e.
H ave emergenc y ringbu oys .
Us e “bu d d y s ys tem”atalltimes .
Keepboatc lean workarea to avoid s lips , trips , and falls .
Us e anc hors to s ec u re boatfrom d rifting before s ampling.
S ec u re items in boatbefore moving boat.
A void loos e fitting c lothing thatmay getc au ghton s ampling
eq u ipment.

A d vers e weather A s s es s weather c ond itions prior to on-s ite work and examine
forec as tforantic ipated period ofwork.
D res s appropriately for weather c ond itions (e. g. , prec ipitation,
temperatu re ranges overantic ipated d u ration offield work).
Us e protec tive ointments s u c h as s u ns c reen and c haps tic k, as

appropriate to the field c ond itions .
B e aware of the antic ipated weather c ond itions prior to
mobilization to the s ite. Unac c eptable field workc ond itions are
notprec is e, bu tmay inc lu d e s ite s pec ific c ond itions , general
loc ation, extreme weather c ond itions (e. g. , ic ing, lightening,
exc es s ive c old or wind ), travelc ond itions , and other fac tors .
P rofes s ionalju d gmentis req u ired , and pers onalas s es s mentof
s afety mu s talways be ind ivid u ally as s es s ed .
S topworkd u ringlightenings torms .

C hemic alH azard s W earappropriate P P E as s pec ified in S ite S pec ific H ealth and
S afety P lan.
Follow s afe work prac tic es id entified in the plan and in
ac c ord anc e with training and review with allemployees d u ring
tailgate meetings .
B e alertfors ite c ontaminants (od ors , vis u alobs ervations ).

Traffic H azard s Us e s afety ves ts and s afety c ones when s ampling atbrid ges or
otherac c es s points nearroad s /parking areas .

S lips , trips and falls –
u neven Terrain

Ens u re s table footingbefore c ollec tings ample.
A void areas along s tream bed s /s horeline that are “s oft”or
where s lu mpmay oc c u r.

W orking A lone S ign ou torc allinto the offic e to leave s ite s pec ific information
where you are working, the antic ipated d u ration/hou rs of work
on s ite. D o this for eac h s ite if mu ltiple in one d ay. Review
GZA ’ s workingalone polic y.
C alloffic e when offs ite.

Emergenc y C ond itions Ens u re thatalls ite workers are familiarwith emergenc y c ontac t
proc ed u res rou te to neares thos pital.
Ens u re a firs taid kitis pres entin field vehic le.
Itis req u ired thatatleas tone ind ivid u alin the field has had firs t
aid training.
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TASK 4.4A

EXCAVATION AND TRENCHING (HEAVY EQUIPMENT)
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Observation of Mobilizing
Equipment by contractor

Collisions, struck by
injuries

Wear high visibility vest at all times when out of personal or
GZA vehicle.
Park personal or GZA vehicle in designated parking locations,
or select off-road area that is firm, and without hazards.
Directly inspect parking location on foot if necessary.
Use emergency flashers or other appropriate vehicle warning
system as appropriate to local conditions when parking
personal or GZA vehicle.
Confirm with contractor that police detail (if necessary) has
been arranged to direct traffic while entering traffic safety zone.
Stand clear of moving heavy equipment and away from any
overhead utility lines until equipment is safely in position and
parked properly and securely by the contractor.
If the equipment contacts an overhead power line, inform any
occupant and/or operator to remain in/on the rig until the line is
de-energized. Summon help immediately.
If possible, avoid backing by using a route that allows you to
pull through.
If you must back, do a quality 360° walkover.
Use a spotter to help guide the backing safely.
If you observe that contractor may back into structures,
vehicles, fences, etc. notify contractor immediately.
When backing own or GZA vehicle conduct a quality 360°
walkover.
If necessary, use a spotter to help guide the backing safely.
Look over the right shoulder and glance back to make sure
fenders are clearing objects.

Overhead electrical lines Confirm with contractor that overhead lines are cleared so that
equipment, truck beds, etc. does not strike overhead utility.
Stand clear of overhead lines while equipment is being
mobilized.

Unloading equipment and
materials

Strains and sprains Use proper lifting techniques when lifting equipment. Seek
assistance with heavy loads.
GZA personnel are not to assist contractor with contractor’s
work.
Use work gloves where appropriate to prevent hand injuries.
Wear steel toed boots.
Use heavy equipment whenever possible to avoid heavy lifting.

Trip and Fall Hazards Inspect site for uneven terrain or tripping hazards; plan travel
route to avoid these areas or improve the site to eliminate the
hazard.
Clear brush from work area and clear vegetation that could
cause trip hazards, eye injury or obstruct sight lines.

Unstable equipment Ensure trailers are counter weighted properly before unloading
equipment.
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TASK 4.4A

EXCAVATION AND TRENCHING (HEAVY EQUIPMENT)
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Excavation operations Struck by Stay clear of equipment at all times. .

Assure that operators are aware of your position on the site at
all times.
Wear high visibility reflective vests at all times while on site.
Heed back up alarms of all equipment.
Do not approach operating heavy equipment until eye contact is
made with operator and equipment operation is stopped.
Consult with contractor to properly maintain Site access roads
to assure vehicles can safely leave and enter the Site.
Confirm with contractor that excavating equipment are properly
staged and stabilized to avoid roll overs and accidents.
Be especially aware of and clear of the swing radius of all
heavy equipment.
Equipment buckets cannot be used to transport personnel
from/into excavation.

Underground utilities;
above ground piping and
appurtenances

Confirm with contractor that proper utility location/clearance has
been conducted prior to breaking ground.
Confirm with contractor that safe distance from utilities, above
ground piping and equipment are being maintained.
Have contractor hand excavate where required to expose
utilities.
Where possible have contractor lockout and purge active
utilities.
If excavation exposes utilities, have the contractor assure that
lines are properly supported.
Require the contractor to use non-sparking tools around active
gas lines and implement safe work practices.
If any damage is caused during excavation to utility lines notify
utility owner.
Make sure extinguishers are present in the work area, charged
and currently inspected.
Notify utility owner if cathodic protection (coatings, groundbeds,
etc.) has been exposed.

Collisions with workers
using shovels and hand
tools

Ensure that workers communicate and coordinate their actions
and movements.

Falling objects, debris Wear hardhat and safety glasses/goggles.
Do not work under raised loads

Falls into Open
Excavation

Secure work zone using barricades, caution tape, etc.
DO NOT stand near edges of excavations.
Keep non-essential personnel away from the work zone.

Hazardous Liquid Spills Maintain spill control kit, including sorbents, pad booms and
shovels.
Line waste loading areas with polyethylene sheeting.
Immediately report any spill to the project manager.

Exposure to Hazardous
Substances

Be alert for hazardous site contaminants (as indicated by odor,
visual characteristics, location, and site history). Ensure that
procedures and contingencies are in place for characterizing
hazards and protecting workers by use of appropriate personal
protective clothing and respiratory protection, as needed; notify
project manager if such conditions are encountered.

Noise Wear appropriate hearing protection.
Cave-In Hazards Ensure that excavation is monitored by a Competent Person.

Confirm with contractors that operators are properly trained for
excavating.
Ensure proper sloping/shoring for soil type.
Ensure no standing water in excavation
Place Spoils away from the edge of excavation as appropriate
for the soil type.
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TASK 4.4A

EXCAVATION AND TRENCHING (HEAVY EQUIPMENT)
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Excavations greater than 20 feet in depth must be designed by
a registered professional engineer.
Inspect excavations at the beginning of each shift and following
rain events
DO NOT enter excavations unless absolutely necessary.
Ensure that excavation is safe to enter before entering.

Hazardous Atmosphere Identify possible contaminants.

Set action levels for exposure.
Monitor air quality.
Ensure air monitoring equipment is properly calibrated.
Refer to the site specific Health and Safety Plan for the use of
proper personal protective equipment (PPE) and respiratory
protection.
Provide adequate means of entering and exiting manned
excavations at intervals of no more than 25 feet

Ladders should extend above the ground surface at the edge of
an excavation

Soil Transport Roadway/traffic hazards Provide signage at blind intersections.
Be alert at all times; never step outside traffic cones.
Wear high visibility vests at all times.
Be familiar with escape routes at each location.
Regularly inspect cone pattern to ensure proper setup.
Modify traffic protection pattern as needed in response to “close
call incidents.”
Loads must be of proper weight for designated road routes.

Hazardous Material
Contamination

Materials should be properly covered, including use of tarping
trucks.
Be sure equipment and truck wheels, running boards, etc. are
free of loose materials before leaving Site.
Ensure proper waste manifestation for loads.

Handling Flammable
Liquids

Fire Hazards Use only approved fuel containers for fuel, heavy duty metal
cans with stable base and self closing nozzle is recommended.
Store flammable liquids in appropriate flammable storage
cabinet.

Tool Operation Cuts, bruises, shocks,
lacerations, sprains and
strains

Do not use electrical tools with damaged cords or other
electrical components.

Observe proper electrical safety practices.
Ensure tools are properly maintained; do not use damaged
tools.
Wear eye and hearing protection.
Store and carry tools correctly.
Use the correct tool for the job.
Support the work piece (using clamps, vise, sawhorse, or other
device). Do not hold the work piece with your hand.
Unplug tools or remove batteries when servicing or changing
bit, blades, abrasive wheels or other components.
Protect your “off hand” from gouges, hammer blows, cutting
tools, etc. Position your “of hand” to prevent injury in case of
slip of the tool.

General site work Slips, trips and falls Maintain clean and sanitary work area free of tripping/slipping
hazards.
Store hand tools in their proper storage location when not in
use.
Ensure ample space for each employee to work safely with
sound footing.
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TASK 4.4A

EXCAVATION AND TRENCHING (HEAVY EQUIPMENT)
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Insect Bites; Plant toxins;
Poisonous Snakes.
Incidental contact

Ticks carry risk of Lyme’s and other Diseases. Tick season is
basically any field day above 40 degrees F.

 Tuck pants into long socks and apply DEET (or
permethrin pre-treatment) to clothing in season to
control exposure to ticks.

 Check clothing for ticks frequently
 Check whole body immediately upon returning from

field and shower.
Know the appearance of poison ivy and poison sumac in all
seasons, and if sensitive to these toxins, carry and use special
cleaning soaps/solutions when thought to be exposed. Stock
first aid kit with poison ivy/sumac cleaning soaps/solutions.
Be aware of intermittent seasonal reports of mosquito borne
diseases, such as West Nile disease and Eastern Equine
Encephalitis (EEE), and their locations relative to your field site.
Use DEET or other mosquito repellant.
Be aware of potential cavity, suspended or ground nesting
bee/wasp/hornet nests. Avoid undue disturbance or approach
with appropriate safety clothing protection and netting.
Be aware of terrain likelihood of harboring poisonous snakes in
your work zone. Avoid reaching or stepping into hidden areas
(such as into wood pile, rock pile, debris pile, stone wall, etc.)
without pre-inspection.

Adverse Weather
Conditions

Assess weather conditions prior to on-site work and examine
forecast for anticipated period of work.
Dress appropriately for weather conditions (e.g., precipitation,
temperature ranges over anticipated duration of field work).
Use protective ointments such as sunscreen and chap stick, as

appropriate to the field conditions.
Be aware of the anticipated weather conditions prior to
mobilization to the site. Unacceptable field work conditions are
not precise, but may include site specific conditions, general
location, extreme weather conditions (e.g., icing, lightening,
excessive cold or wind), travel conditions, and other factors.
Professional judgment is required, and personal assessment of
safety must always be individually assessed.

Emergency Conditions Ensure that all site workers are familiar with emergency contact
procedures route to nearest hospital.
Ensure a first aid kit is present in field vehicle.
It is required that at least one individual in the field has had first
aid training.
Discuss any worker physical conditions that may require
medical attention.
Carry a cell phone during all field work for emergency purposes,
and confirm that a cell phone signal is available at the site.
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TASK 4.4B

MANUAL EXCAVATION AND TRENCHING
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Vehicle Safety C ollis ions , inju ries

M oving Vehic le and Trailer
To Job S ite

A lld rivers s hallbe properly lic ens ed .

P erform pre-operation c hec k of vehic le, ens u ring s ervic e
brakes , parking brake, s teering, lights , tires , horn, wipers ,
mirrors and glas s are in good c ond ition. Ens u re thatthe rig is
road worthy.
O c c u pants s hallwears eatbelts .
S ec u re loos e materials in c ab orbed ofvehic le.
Keepwind ows , lights c lean.
D o notoperate vehic le ifin an u ns afe c ond ition.
A bid e by d rivings afety proc ed u res .
Ins pec ttrailerhitc hand make s u re s ec u rely fas tened .
A ttac hs afety c hains .
C hec ktrailerlightc onnec tions and make s u re lights are in good
operatingord er.
L oc ate trailers and parked vehic les ou tofright-of-ways , c learof
fac ility traffic and in a mannerthe egres s is notbloc ked .
Us e emergenc y flas hers ifnec es s ary to s topin right-of-ways .

B ac king C ollis ions If pos s ible, avoid bac king by u s ing a rou te thatallows you to
pu llthrou gh.
Ifyou mu s tbac k, d o a q u ality 360 °walkover.
Us e a s potterto helpgu id e the bac king s afely.
L ook over the rights hou ld er and glanc e bac k to make s u re
fend ers are c learingobjec ts .

Uns table, u neven terrain L oc ate traileron s table grou nd .
L eveltrailerwithjac ks , ifnec es s ary.
Ens u re jac ks are on s table footing.
B loc k/c hoc kwheels

O verhead elec tric allines C onfirm with c ontrac torthatoverhead lines are c leared s o that
eq u ipment, tru c kbed s , etc . d oes nots trike overhead u tility.
S tand c lear of overhead lines while eq u ipment is being
mobilized .

Unload ingeq u ipmentand
materials

Ins ec tB ites ; P lanttoxins ;
P ois onou s S nakes .
Inc id entalc ontac t

Tic ks c arry ris k of L yme’ s and otherD is eas es . Tic k s eas on is
bas ic ally any field d ay above 40 d egrees F.

 Tu c k pants into long s oc ks and apply D EET (or
permethrin pre-treatment) to c lothing in s eas on to
c ontrolexpos u re to tic ks .

 C hec kc lothingfortic ks freq u ently
 C hec k whole bod y immed iately u pon retu rning from

field and s hower.
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TASK 4.4B

MANUAL EXCAVATION AND TRENCHING
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Unload ingeq u ipmentand
materials

Ins ec tB ites ; P lanttoxins ;
P ois onou s S nakes .
Inc id entalc ontac t

Know the appearanc e of pois on ivy and pois on s u mac in all
s eas ons , and ifs ens itive to thes e toxins , c arry and u s e s pec ial
c leaning s oaps /s olu tions when thou ghtto be expos ed . S toc k
firs taid kitwithpois on ivy/s u mac c leanings oaps /s olu tions .
B e aware of intermittents eas onalreports of mos q u ito borne
d is eas es , s u c h as W es t N ile d is eas e and Eas tern Equ ine
Enc ephalitis (EEE), and theirloc ations relative to you rfield s ite.
Us e D EET orothermos q u ito repellant.
B e aware of potentialc avity, s u s pend ed or grou nd nes ting
bee/was p/hornetnes ts . A void u nd u e d is tu rbanc e orapproac h
with appropriate s afety c lothing protec tion and netting.
B e aware ofterrain likelihood ofharboring pois onou s s nakes in
you rwork zone. A void reac hing ors tepping into hid d en areas
(s u c h as into wood pile, roc k pile, d ebris pile, s tone wall, etc . )
withou tpre-ins pec tion.

Site Setup
M anu allifting, eq u ipment
hand ling

S prains and s trains Us e proper lifting tec hniq u es when lifting eq u ipment. S eek
as s is tanc e with heavy load s .
GZA pers onnelare not to as s is tc ontrac tor with c ontrac tor’ s
work.
Us e workgloves where appropriate to preventhand inju ries .
W ears teeltoed boots .
Us e heavy eq u ipmentwheneverpos s ible to avoid heavy lifting.

Tripand FallH azard s Ins pec t s ite for u neven terrain or tripping hazard s ; plan
trans portation rou te to avoid thes e areas orimprove the s ite to
eliminate the hazard .
C lear bru s h from work area and c lear vegetation thatc ou ld
c au s e triphazard s , eye inju ry orobs tru c ts ightlines .

Excavation Operations Und ergrou nd u tilities ;
above grou nd piping and
appu rtenanc es

C onfirm with c ontrac torthatproperu tility loc ation/c learanc e has
been c ond u c ted priorto breakinggrou nd .

C onfirm with c ontrac torthats afe d is tanc e from u tilities , above
grou nd pipingand eq u ipmentare beingmaintained .
H ave c ontrac tor hand exc avate where req u ired to expos e
u tilities .
W here pos s ible have c ontrac tor loc kou t and pu rge ac tive
u tilities .
If exc avation expos es u tilities , have the c ontrac toras s u re that
lines are properly s u pported .
Req u ire the c ontrac torto u s e non-s parking tools arou nd ac tive
gas lines and implements afe workprac tic es .
Ifany d amage is c au s ed d u ring exc avation to u tility lines notify
u tility owner.

C ollis ions withworkers
u s ings hovels and hand
tools

Ens u re thatworkers c ommu nic ate and c oord inate theirac tions
and movements

Fallingobjec ts , d ebris W earhard hatand s afety glas s es /goggles .
Falls into O pen
Exc avation

S ec u re workzone u s ingbarric ad es , c au tion tape, etc .
D O N O T neared ges ofexc avations
Keepnon-es s entialpers onnelaway from the workzone.

H azard ou s S pills M aintain s pillc ontrolkit, inc lu d ing s orbents , pad booms and
s hovels .
L ine was te load ing areas withpolyethylene s heeting.
M ake timely notific ation ofany s pill.

N ois e W earappropriate hearing protec tion.
A d vers e weather A s s es s weatherc ond itions priorto on-s ite workand examine

forec as tforantic ipated period ofwork.
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TASK 4.4B

MANUAL EXCAVATION AND TRENCHING
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Excavation Operations

A d vers e weather
D res s appropriately for weather c ond itions (e. g. , prec ipitation,
temperatu re ranges overantic ipated d u ration offield work).
Us e protec tive ointments s u c has s u ns c reen and c haps tic k, as

appropriate to the field c ond itions .
B e aware of the antic ipated weather c ond itions prior to
mobilization to the s ite. Unac c eptable field workc ond itions are
notprec is e, bu tmay inc lu d e s ite s pec ific c ond itions , general
loc ation, extreme weather c ond itions (e. g. , ic ing, lightening,
exc es s ive c old or wind ), travelc ond itions , and other fac tors .
P rofes s ionalju d gmentis req u ired , and pers onalas s es s mentof
s afety mu s talways be ind ivid u ally as s es s ed .

S lips , trips and falls M aintain c lean and s anitary work area free of tripping/s lipping
hazard s .
S tore hand tools in their proper s torage loc ation when notin
u s e.
Ens u re ample s pac e for eac h employee to work s afely with
s ou nd footing.

C u ts , bru is es , s hoc ks ,
lac erations , s prains and
s trains

D o not u s e elec tric al tools with d amaged c ord s or other
elec tric alc omponents .
O bs erve properelec tric als afety prac tic es .
Ens u re tools are properly maintained ; d o notu s e d amaged
tools .
W eareye and hearing protec tion.
S tore and c arry tools c orrec tly.
Us e the c orrec ttoolforthe job.
S u pportthe workpiec e (u s ing c lamps , vis e, s awhors e, orother
d evic e). D o nothold the workpiec e withyou rhand .
Unplu g tools or remove batteries when s ervic ing or c hanging
bit, blad es , abras ive wheels orotherc omponents .
P rotec tyou r “off hand ”from gou ges , hammer blows , c u tting
tools , etc . P os ition you r“of hand ”to preventinju ry in c as e of
s lipofthe tool.
D o not u s e elec tric al tools with d amaged c ord s or other
elec tric alc omponents .

Expos u re to H azard ou s
S u bs tanc es

B e alertforhazard ou s s ite c ontaminants (as ind ic ated by od or,
vis u alc harac teris tic s , loc ation, and s ite his tory). Ens u re that
proc ed u res and c ontingenc ies are in plac e for c harac terizing
hazard s and protec ting workers by u s e of appropriate pers onal
protec tive c lothing and res piratory protec tion, as need ed ; notify
projec tmanagerifs u c hc ond itions are enc ou ntered .
Referto S ite S pec ific H ealthand S afety P lan forworkprac tic es ,
airmonitoringand d ec ontamination proc ed u res .

Emergenc y C ond itions Ens u re thatalls ite workers are familiarwith emergenc y c ontac t
proc ed u res rou te to neares thos pital.
Ens u re a firs taid kitis pres entin field vehic le.
Itis req u ired thatatleas tone ind ivid u alin the field has had firs t
aid training.
D is c u s s any worker phys ic al c ond itions that may req u ire
med ic alattention.
C arry a c ellphone d u ringallfield workforemergenc y pu rpos es ,
and c onfirm thata c ellphone s ignalis available atthe s ite.
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TASK 4.5
SOIL-GAS SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls
Collection of Soil-Gas for
Sampling

Exposure to Hazardous
Substances

Become familiar with hazards through review of Task Hazard
Analysis and participate in daily safety tailgate meetings.

Communicate Task Hazard Analysis and Lessons Learned
information to field crew prior to initiating work and throughout
the project as needed.

Be alert for hazardous site contaminants (as indicated by odor,
visual characteristics, location, and site history).
Wear appropriate safety equipment as required by the Site
Specific Health and Safety Plan (HASP) work area (hard hat,
steel toe boots, work clothes, high visibility vest, eye and
hearing protection, etc.). Implement work practices identified in
the HASP.
Ensure that workers are familiar with hazards associated with
products used where samples will be collected.
Ensure that workers are familiar with potential compounds of
concern during the remedial investigation.
Ensure that MSDSs are available-

Emergency Conditions Ensure that all site workers are familiar with emergency contact
procedures route to nearest hospital.

Ensure a first aid kit is present in field vehicle.

It is required that at least one individual in the field has had first
aid training.

Discuss any worker physical conditions that may require
medical attention.

Underground Utilities Verify that proper utility locations/clearance has been performed
and check area for evidence of underground features prior to
breaking ground.

Sampling Near or In
Roadways:

Personal injury due to
vehicle traffic

Wear high visibility vest at all times when out of personal or
GZA vehicle.

Park personal or GZA vehicle in designated parking locations,
or select off-road area that is firm, and without hazards.
Directly inspect parking location on foot if necessary.
Use emergency flashers or other appropriate vehicle warning
system as appropriate to local conditions when parking
personal or GZA vehicle.
Use police detail (if necessary) to direct traffic while entering
traffic safety zone.

Sampling in outdoor
environment

Insect Bites; Plant toxins;
Poisonous Snakes.
Incidental contact

Ticks carry risk of Lyme’s and other Diseases. Tick season is
basically any field day above 40 degrees F.

 Tuck pants into long socks and apply DEET (or



Job Hazard Analysis
Task 4.5 – Soil-Gas Sampling

Page 2 of 2

TASK 4.5
SOIL-GAS SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

permethrin pre-treatment) to clothing in season to
control exposure to ticks.

 Check clothing for ticks frequently
 Check whole body immediately upon returning from

field and shower.
Know the appearance of poison ivy and poison sumac in all
seasons, and if sensitive to these toxins, carry and use special
cleaning soaps/solutions when thought to be exposed. Stock
first aid kit with poison ivy/sumac cleaning soaps/solutions.
Be aware of intermittent seasonal reports of mosquito borne
diseases, such as West Nile disease and Eastern Equine
Encephalitis (EEE), and their locations relative to your field site.
Use DEET or other mosquito repellant.
Be aware of potential cavity, suspended or ground nesting
bee/wasp/hornet nests. Avoid undue disturbance or approach
with appropriate safety clothing protection and netting.
Be aware of terrain likelihood of harboring poisonous snakes in
your work zone. Avoid reaching or stepping into hidden areas
(such as into wood pile, rock pile, debris pile, stone wall, etc.)
without pre-inspection.
Be aware of any site worker allergies, know where their epi-pen
is if applicable.

Manual Installation of
Sample Points

Cuts, bruises, shocks,
lacerations, sprains and
strains

Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices.
Ensure tools are properly maintained; do not use damaged
tools.
Wear eye and hearing protection.

Store and carry tools correctly.

Use the correct tool for the job.

Support the work piece (using clamps, vise, sawhorse, or other
device). Do not hold the work piece with your hand.
Unplug tools or remove batteries when servicing or changing
bit, blades, abrasive wheels or other components.
Protect your “off hand” from gouges, hammer blows, cutting
tools, etc. Position your “of hand” to prevent injury in case of
slip of the tool.
Do not use electrical tools with damaged cords or other
electrical components.

Generator Use Fire / burn hazards from
generator used to power,
rotary drill, hammer drill,
lighting etc.

Ensure that all flammable/combustible liquids are stored in
proper containers.

Ensure that a fire extinguisher is present on site.

Ensure generator is placed on level, stable ground. Be sure to
keep exhaust port/pipe away from potential flammable materials
(i.e. dry brush, oily rags etc).

Use careful around hot exhaust port/pipe
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H A ZA RD C O NTRO L S
GZA Job Tasks P otentialH azard s C ontrols
O bs ervation ofExc avation

O perations
Variou s P hys ic alhazard s Review TH A for Exc avation 4. 4a Exc avation and Trenc hing

(H eavy Eq u ipment).
Ins pec tion ofA S T/US T

(only afterremoval)
Traffic H azard s B e alertformovingvehic les , eq u ipment, ped es trians .

W earhighvis ibility s afety ves t.
M aintain eye c ontac twith eq u ipmentoperator when moving
arou nd exc avation area.

S tru c kby/c ru s hed by Verify thatthe tank is s table grou nd and properly c hoc ked and
brac ed before approac hingto ins pec t.
D O N O T s tand within s wing rad iu s of the eq u ipment or
u nd erneath tankwhen itis being removed from u nd ergrou nd or
from its above grou nd loc ation to obs erve c rac ks /holes on the
tanks .
D O N O T enterexc avations to ins pec tUS Ts .

C u ts and lac erations B e aware of s harp ed ges from s aw c u tmad e for c leaning on
the tanks . Us e gloves and approac hwithc au tion.

S lips , trips and falls S tand away from ed ge ofexc avations .
B e aware ofexc avation s tability.
D O N O T enterexc avation u nles s abs olu tely nec es s ary.
N everenterexc avation thatis notproperly s loped /s hored and
has ad eq u ate egres s means (lad d ers every 25 ft).

Ins ec tB ites ; P lanttoxins ;
P ois onou s S nakes .
Inc id entalc ontac t

Tic ks c arry ris k of L yme’ s and otherD is eas es . Tic k s eas on is
bas ic ally any field d ay above 40 d egrees F.

 Tu c k pants into long s oc ks and apply D EET (or
permethrin pre-treatment) to c lothing in s eas on to
c ontrolexpos u re to tic ks .

 C hec kc lothingfortic ks freq u ently
 C hec k whole bod y immed iately u pon retu rning from

field and s hower.
Know the appearanc e of pois on ivy and pois on s u mac in all
s eas ons , and ifs ens itive to thes e toxins , c arry and u s e s pec ial
c leaning s oaps /s olu tions when thou ghtto be expos ed . S toc k
firs taid kitwithpois on ivy/s u mac c leanings oaps /s olu tions .
B e aware of intermittents eas onalreports of mos q u ito borne
d is eas es , s u c h as W es t N ile d is eas e and Eas tern Eq u ine
Enc ephalitis (EEE), and theirloc ations relative to you rfield s ite.
Us e D EET orothermos q u ito repellant.
B e aware of potentialc avity, s u s pend ed or grou nd nes ting
bee/was p/hornetnes ts . A void u nd u e d is tu rbanc e orapproac h
with appropriate s afety c lothing protec tion and netting.

A d vers e weather A s s es s weatherc ond itions priorto on-s ite workand examine
forec as tforantic ipated period ofwork.
D res s appropriately for weather c ond itions (e. g. , prec ipitation,
temperatu re ranges overantic ipated d u ration offield work).
Us e protec tive ointments s u c has s u ns c reen and c haps tic k, as

appropriate to the field c ond itions .
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B e aware of the antic ipated weather c ond itions prior to
mobilization to the s ite. Unac c eptable field workc ond itions are
notprec is e, bu tmay inc lu d e s ite s pec ific c ond itions , general
loc ation, extreme weather c ond itions (e. g. , ic ing, lightening,
exc es s ive c old or wind ), travelc ond itions , and other fac tors .
P rofes s ionalju d gmentis req u ired , and pers onalas s es s mentof
s afety mu s talways be ind ivid u ally as s es s ed .

S ample C ollec tion from
exc avation

S lips , trips , falls , s tru c kby Ens u re s table footingbefore c ollec tings ample.
C arefu lly c oord inate s ample loc ations with operator and
laborers .
W aitforoperatorto s ignalbefore approac hing bu c ketto c ollec t
s ample.

C hemic alH azard s
Exc avation Eq u ipment

P repare H & S P lan and review with allemployees d u ring d aily
tailgate meeting.
W ear appropriate P P E as s pec ified in the S ite H ealth and
S afety P lan (H A S P ).
B e alertfors ite c ontaminants (od ors , vis u alobs ervations ).
Implement work prac tic es and monitoring id entified in the
H A S P .

Generals ite work Emergenc y C ond itions Ens u re thatalls ite workers are familiarwith emergenc y c ontac t
proc ed u res rou te to neares thos pital.
Ens u re a firs taid kitis pres entin field vehic le.
Itis req u ired thatatleas tone ind ivid u alin the field has had firs t
aid training.
D is c u s s any worker phys ic al c ond itions that may req u ire
med ic alattention.
C arry a c ellphone d u ringallfield workforemergenc y pu rpos es ,
and c onfirm thata c ellphone s ignalis available atthe s ite.
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TASK 4.7
TEMPORARY/PERMANENT SAMPLING EQUIPMENT

OPERATION
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Installation of equipment
within monitoring wells by
GZA (transducers, probes
and multiparameter sonds,
pumps, solid and pneumatic
slugs, and borehole logging
equipment)

Cuts, lacerations, bruises,
pinch points, electrical
shocks.

Become familiar with equipment installation procedures and
related hazards through review of Job Hazard Analysis and
participate in daily safety tailgate meetings.
Review potential pinch, trip, abrasion/cut, and entanglement
hazards. Wear gloves to limit potential pinch, cut, and abrasion
hazards.
Wear appropriate safety equipment as required by the Site
Specific Health and Safety Plan when in general work area
(steel toe boots, work clothes, gloves, high visibility vest, eye
and hearing protection, etc.).
Keep cables, electrical lines, tubing organized and within view
when installing or retrieving from well.
Review weight of equipment being installed or retrieved and
select methods sufficient to insure control of
deployment/retrieval rate with equipment suspended in well.
If tripods and winches are needed to control the deployment or
retrieval of equipment, review related safety procedures and
manufacturers recommendations; consider hazards associated
with electrical or fuel power sources and exhaust as applicable
and consider entanglement and overhead hazards.
Use a dedicated cable or cord secured to the equipment and
the well casing or secure object at the ground surface for
deployment and retrieval. Do not deploy or retrieve equipment
using data cables or sample tubing to carry the weight of the
equipment.

Insect Bites; Plant toxins;
Poisonous Snakes.
Incidental contact

Use caution when opening monitoring wells for the presence of
insects and vermin. Wear gloves to protect against
unanticipated stinging insects or biting vermin.
Ticks carry risk of Lyme’s and other Diseases. Tick season is
basically any field day above 40 degrees F.

 Tuck pants into long socks and apply DEET (or
permethrin pre-treatment) to clothing in season to
control exposure to ticks.

 Check clothing for ticks frequently
 Check whole body immediately upon returning from

field and shower.
Know the appearance of poison ivy and poison sumac in all
seasons, and if sensitive to these toxins, carry and use special
cleaning soaps/solutions when thought to be exposed. Stock
first aid kit with poison ivy/sumac cleaning soaps/solutions.
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TASK 4.7
TEMPORARY/PERMANENT SAMPLING EQUIPMENT

OPERATION
HAZARD CONTROLS

GZA Job Tasks Potential Hazards Controls
Be aware of intermittent seasonal reports of mosquito borne
diseases, such as West Nile disease and Eastern Equine
Encephalitis (EEE), and their locations relative to your field site.
Use DEET or other mosquito repellant.
Be aware of potential cavity, suspended or ground nesting
bee/wasp/hornet nests. Avoid undue disturbance or approach
with appropriate safety clothing protection and netting.
Be aware of terrain likelihood of harboring poisonous snakes in
your work zone. Avoid reaching or stepping into hidden areas
(such as into wood pile, rock pile, debris pile, stone wall, etc.)
without pre-inspection.

Exposure to Hazardous
Substances

Ensure that workers are familiar with hazards associated with
hazardous commercial products used in drilling (fuels,
calibration solutions, etc.). Ensure that MSDSs for such
products are available, and that workers wear appropriate
personal protective equipment.
Be alert for hazardous site contaminants (as indicated by odor,
visual characteristics, location, and site history). Ensure that
procedures and contingencies are in place for characterizing
hazards and protecting workers by use of appropriate personal
protective clothing and respiratory protection, as needed.
Implement work practices and procedures identified in the
HASP.

Adverse Weather
Conditions

Assess weather conditions prior to on-site work and examine
forecast for anticipated period of work.
Dress appropriately for weather conditions (e.g., precipitation,
temperature ranges over anticipated duration of field work).
Use protective ointments such as sunscreen and chap stick, as

appropriate to the field conditions.
Emergency Procedures Ensure that all site workers are familiar with emergency contact

procedures route to nearest hospital.
Ensure a first aid kit is present in field vehicle.
It is required that at least one individual in the field has had first
aid training.
Discuss any worker physical conditions that may require
medical attention.
Carry a cell phone during all field work for emergency purposes,
and confirm that a cell phone signal is available at the site.
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TASK 4.8
SUBSURFACE VAPOR SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

Review Related THA’s –
4.1 Drilling Observations, Monitoring Well Installation Observations and Soil Sampling
4.5 Soil-Gas Sampling
4.7 Temporary/Permanent Sampling Equipment Operation

NOTE - As a sampling THA, this THA assumes the subsurface vapor sampling well(s) or port(s) have already been
installed.

Pre-work tasks Emergency Conditions Ensure that all site workers are familiar with emergency contact
procedures route to nearest hospital.
Ensure a first aid kit is present in field vehicle.

It is required that at least one individual in the field has had first
aid training.
Discuss any worker physical conditions that may require
medical attention.
Carry a cell phone during all field work for emergency purposes,
and confirm that a cell phone signal is available at the site.

Screening Work Zone
Atmosphere

Exposure to Hazardous
Substances

Review site specific Health and Safety Plan and implement
work practices and procedures specified.
Monitor breathing air in work zone for hazardous atmospheres
(e.g., low oxygen, elevated VOCs, H2S, CO, etc.) and do not
proceed unless it is determined that no hazardous conditions
exist.
Be alert for hazardous site contaminants (as indicated by odor,
visual characteristics, location, and site history). Assure that
procedures and contingencies are in place for characterizing
hazards and protecting workers by use of appropriate personal
protective clothing and respiratory protection, as needed.
Assure adequate facilities/equipment for hand washing prior to
eating.

All Site related work
Work

Insect Bites; Plant toxins;
Poisonous Snakes.
Incidental contact

Ticks carry risk of Lyme’s and other Diseases. Tick season is
basically any field day above 40 degrees F.

 Tuck pants into long socks and apply DEET (or
permethrin pre-treatment) to clothing in season to
control exposure to ticks.

 Check clothing for ticks frequently
 Check whole body immediately upon returning from

field and shower.
Know the appearance of poison ivy and poison sumac in all
seasons, and if sensitive to these toxins, carry and use special
cleaning soaps/solutions when thought to be exposed. Stock
first aid kit with poison ivy/sumac cleaning soaps/solutions.
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TASK 4.8
SUBSURFACE VAPOR SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

Be aware of intermittent seasonal reports of mosquito borne
diseases, such as West Nile disease and Eastern Equine
Encephalitis (EEE), and their locations relative to your field site.
Use DEET or other mosquito repellant.
Be aware of potential cavity, suspended or ground nesting
bee/wasp/hornet nests. Avoid undue disturbance or approach
with appropriate safety clothing protection and netting.
Be aware of terrain likelihood of harboring poisonous snakes in
your work zone. Avoid reaching or stepping into hidden areas
(such as into wood pile, rock pile, debris pile, stone wall, etc.)
without pre-inspection.

Adverse weather Assess weather conditions prior to on-site work and examine
forecast for anticipated period of work.
Dress appropriately for weather conditions (e.g., precipitation,
temperature ranges over anticipated duration of field work).
Use protective ointments such as sunscreen and chap stick, as

appropriate to the field conditions.
Be aware of the anticipated weather conditions prior to
mobilization to the site. Unacceptable field work conditions are
not precise, but may include site specific conditions, general
location, extreme weather conditions (e.g., icing, lightening,
excessive cold or wind), travel conditions, and other factors.
Professional judgment is required, and personal assessment of
safety must always be individually assessed.

Working Alone Sign out or call into the office to leave site specific information
where you are working, the anticipated duration/hours of work
on site. Do this for each site if multiple in one day. Review
GZA’s working alone policy.
Call office when off site.

Constructing Sampling
Train

Slips, trips and falls Store hand tools in their proper storage location when not in
use.

Assure ample space for each employee to work safely with
sound footing is provided.
Assure ample lighting is provided.

Electrical shocks, cuts,
bruises, from Tool-
Related use

Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices.
Assure tools are properly maintained; do not use damaged
tools.
Wear eye protection.
Store and carry tools correctly.
Use the correct tool for the job.
Protect “off hand” from gouges, hammer blows, cutting tools,
etc. Position your “off hand” to prevent injury in case of slip of
the tool.

Evaluating Leaks in
Sampling Train

Working with Pressurized
Cylinders (Helium)

Use caution when screwing in pressure regulator and valve (if
this wasn’t already done by the helium vendor). Take care not
to hit the regulator and valve once it is installed and do not drop
the cylinder. Cylinder should remain on the ground surface at
all times or (ideally) fixed to a cylinder dolly.

Purging the Sampling Train Working with Electrical
Equipment

If using 12-volt DC pump to purge sampling train, inspect power
cord and battery terminal connectors to assure they are free of
defects or damage.
If using 120-volt AC pump to purge sampling train, verify that
the ground fault circuit interrupter (GFCI) is functioning properly.

Electrical shocks, cuts,
bruises, from Tool-
Related use

See above.

Sample Collection Electrical shocks, cuts, See above.
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TASK 4.8
SUBSURFACE VAPOR SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

bruises, from Tool-
Related use
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TASK 4.9
LANDFILL SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

Review Related THA’s –
4.1 Drilling Observations, Monitoring Well Installation Observations and Soil Sampling
4.2 Groundwater Sampling
4.3 Surface Water and Sediment Sampling

Surface Water
/Groundwater Sample
Collection

Slips, Trips, Falls,
Drowning

Become familiar with surface water and landfill topography
related hazards through review of Task Hazard Analysis and
site reconnaissance.
Communicate Task Hazard Analysis and Lessons Learned
information to sampling crews prior to initiating work and
throughout the project as needed.
Maintain safe distance from dams, weirs, ice bridges, and steep
slopes during sampling operations.
Be cognizant of slip/trip/fall hazards associated with wooded
areas, mud flats, rip-rap banks and shorelines, refuse, and
pits/holes during water/monitoring well access. Coordinate all
required sampling/logging activities with supervisor/project
manager prior to initiating sampling operations. Those sampling
locations that are not safely accessible may be sampled via
remote sampling methods (i.e. dip poles, and sampling pumps
with drop tubing). Sharp objects in refuse are common in landfill
areas. Appropriate puncture resistant steel-toed safety shoes
shall be worn at all times.
Wear appropriate safety equipment as required by the Site
Specific Health and Safety Plan (HASP) when in the vicinity of
surface water bodies, and monitoring wells (hard hat, steel toe
boots, work clothes, high visibility vest, eye protection, personal
floatation devices, etc.).
Implement work practices and procedures specified in the
HASP.

Exposure to Hazardous
Substances

LEL and H2S monitoring devices shall be employed for
screening purposes prior to collecting samples from landfill
monitoring wells. Refer to HASP for action levels for air
monitoring and implement as specified.
Ensure that workers are familiar with hazards associated with
hazardous commercial/laboratory products used in sampling
operations (acid containing batteries, preservatives
decontamination products, etc.). Ensure that MSDSs for such
products are available, and that workers wear appropriate
personal protective equipment.
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TASK 4.9
LANDFILL SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls

Be alert for hazardous site contaminants (as indicated by odor,
visual characteristics, location, and site history). Leachate
break-outs are common at active landfills. Use caution when in
the vicinity of leachate pools and avoid contact. Be aware of
staining and precipitate on wellhead standpipes of monitoring
wells indicating flowing landfill gas effluent. Ensure that
procedures and contingencies are in place for characterizing
hazards and protecting workers by use of appropriate personal
protective clothing and respiratory protection, as specified in the
HASP. Be aware of dust levels that may contain various
contaminants in landfill areas.

All site work Emergency Procedures Ensure that all site workers are familiar with emergency contact
procedures route to nearest hospital.
Ensure a first aid kit is present in field vehicle.

It is required that at least one individual in the field has had first
aid training.
Discuss any worker physical conditions that may require
medical attention.
Carry a cell phone during all field work for emergency purposes,
and confirm that a cell phone signal is available at the site.

Adverse Weather
Conditions

Assess weather conditions prior to on-site work and examine
forecast for anticipated period of work.
Dress appropriately for weather conditions (e.g., precipitation,
temperature ranges over anticipated duration of field work).
Use protective ointments such as sunscreen and chap stick, as

appropriate to the field conditions.
Be aware of the anticipated weather conditions prior to
mobilization to the site. Unacceptable field work conditions are
not precise, but may include site specific conditions, general
location, extreme weather conditions (e.g., icing, lightening,
excessive cold or wind), travel conditions, and other factors.
Professional judgment is required, and personal assessment of
safety must always be individually assessed.

Landfill Gas Sample
Collection

Landfill Gas Exposure LEL/O2, H2S, and PID monitoring devices are imperative during
landfill gas sampling operations. Refer to HASP for air
monitoring requirements for H2S, and other contaminants.

Noise Hearing protection is imperative at sampling points in the
vicinity of operating power plants, booster blowers etc.

Slips, trips and falls Maintain clean and sanitary work area free of tripping/slipping
hazards.
Store hand tools in their proper storage location when not in
use.
Ensure ample space for each employee to work safely with
sound footing.
Ensure ample lighting.
Ensure adequate facilities/equipment for hand washing prior to
eating.

Electrical shocks, cuts,
bruises, fires, burns from
Tool-Related use

Do not use electrical tools with damaged cords or other
electrical components.
Observe proper electrical safety practices
Ensure tools are properly maintained; do not use damaged
tools
Wear eye protection.
Store and carry tools correctly.
Use the correct tool for the job.
Ensure that all flammable/combustible liquids are stored in
proper containers.
Dispose of oily rags properly.
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TASK 4.9
LANDFILL SAMPLING

HAZARD CONTROLS
GZA Job Tasks Potential Hazards Controls
Generator/Gas Powered
Equipment Operation

Fire hazards Ensure that a fire extinguisher is present with crew.
Observe “no smoking” policies.
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GZA Job Tasks P otentialH azard s C ontrols

Pre work ta sk forsite visit A dve rse W e a the rC onditions A sse ss we a the r conditions prior to on-site work a nd
e xa m ine fore ca stfora nticipa te d pe riod ofwork .

D re ss a ppropria te ly for we a the r conditions (e .g.,
pre cipita tion, te m pe ra ture ra nge s ove r a nticipa te d
dura tionoffie ld work ).

U se prote ctive ointm e nts such a s sunscre e na nd cha p

stick ,a s a ppropria te tothe fie ld conditions.
B e a wa re ofthe a nticipa te d we a the r conditions prior to
m obiliz a tion to the site . U na cce pta ble fie ld work
conditions a re notpre cise ,butm a y include site spe cific
conditions,ge ne ra l loca tion,e xtre m e we a the rconditions
(e .g.,icing,lighte ning,e xce ssive cold or wind),tra ve l
conditions,a nd othe r fa ctors. Profe ssiona l judgm e ntis
re quire d,a nd pe rsona l a sse ssm e nt of sa fe ty m ust
a lwa ys be individua lly a sse sse d.

C onductvisua l inspe ctionofsite D a nge rous Te rra in B e a wa re of the site te rra in,wa tch for hole s a nd rock s
tha tca nbe tripping ha z a rds

L e a rnto ide ntify a nd wa tch for pla nts such a s thorn
bushe s a nd poisionivy tha t ca ne ithe r scra tch you or
give you a ra sh.

U se prope r lifting te chnique s. U se a ppropria te
m e cha nica l a ssista nce a nd tools whe npossible .

W e a rwork glove s a nd ste e l toe d boots.

B e sure totre a te fflue ntsa m ple s a s unk nowns a nd we a r
the prope rPPE.

If the re a re a ny unusua l odors/fum e s com ing from a
sa m ple ,e spe cia lly those tha t ca use re a ctions inthe
e ye s or nose ,le a ve the a re a a nd inform a supe rvisor
im m e dia te ly.

C olle cting sa m ple M uscle stra infrom lifting he a vy
obje cts

Exposure tounk nownsa m ple

2 1 .1 G e ne ra l O utdoorFie ld W ork

G Z A G EO EN VIR O N M EN TA L ,IN C .
J O B H A Z A R D A N A L YSIS W O R KSH EET

Job: Field S am pling

D ate: Ju ly 12 , 2012 D ate: Ju ly 12 , 2012

Task20 . 11
Field S am pling

H A ZA RD C O NTRO L S

R e vie w R e la te d TH A ’s –

Job H a z a rd A na lysis
2 0 .1 1 Fie ld Sa m pling

Pa ge 1 of1
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GZA Job Tasks P otentialH azard s C ontrols

B e com e fa m ilia r with proje ct a re a a nd job site by
re vie wing a va ila ble on-line m a pping (U SG S
Topogra phic,N W I W e tla nd,N R C S Soil,e tc.;a nd
a e ria l photogra phs be fore visiting site .U nde rsta nd
re la te d ha z a rds through re vie w of this a nd othe r
Ta sk H a z a rd A na lyse s a nd pa rticipa te in da ily
sa fe ty ta ilga te m e e tings (whe re a pplica ble ).

C om m unica te Ta sk H a z a rd A na lysis a nd L e ssons
L e a rne d inform a tiontoope ra tor(s)priortoinitia ting
work a nd throughoutthe proje cta s ne e de d.

D riving tosite Ve hicle
a ccide nts/collisions/injurie s

Pe rform pre -ope ra tionche ck ofve hicle ,ve rifying se rvice
bra k e s,pa rk ing bra k e ,ste e ring,lights,tire s,horn,
wipe rs m irrors a nd gla ss a re ingood condition. ve rify
tha tthe rig is roa dworthy.

W e a rse a tbe lts a lwa ys whe ndriving e ve nonsite .

Se cure loose m a te ria ls inca b orbe d ofve hicle .

Ke e pwindshie lds,windows a nd lights cle a ns.

A bide by sa fe driving proce dure s.

B a ck ing collisions Ifpossible a void ba ck ing by using a route tha ta llows
you topull through.

Ifba ck ing upfrom a pa rk e d a re a doa qua lity 3 60
wa lk e r.

W ork ing withintra nsporta tion
corridors ora ctive construction
site s

C ollisions injurie s W e a r high visibility sa fe ty ve stonsite whe noutof
pe rsona l orG Z A ve hicle .

Pa rk ve hicle inde signa te d pa rk ing loca tions,or
se le ct off-roa d a re a tha t is firm ,a nd without
ha z a rds. D ire ctly inspe ctpa rk ing loca tiononfootif
ne ce ssa ry.

U se e m e rge ncy fla she rs or othe r a ppropria te
ve hicle wa rning syste m a s a ppropria te to loca l
conditions whe npa rk ing ve hicle .

U se e m e rge ncy fla she rs or othe r a ppropria te
ve hicle wa rning syste m whe npa rk ing outside of
sta nda rd pa rk ing spa ce s,or to stop in right-of-

B e a le rt a t a ll tim e s; ne ve r ste p outside tra ffic
cone s.

G Z A G EO EN VIR O N M EN TA L ,IN C .
J O B H A Z A R D A N A L YSIS W O R KSH EET

Job: GeneralO u td oorField W ork

D ate: Ju ne 25, 2012 D ate: Ju ly 12 , 2012

Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l
ha z a rds
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Job: GeneralO u td oorField W ork

D ate: Ju ne 25, 2012 D ate: Ju ly 12 , 2012

Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l Sta nd cle a r ofm oving he a vy e quipm e nta nd a wa y
from a ny ove rhe a d utility line s until e quipm e nt is
sa fe ly inpositiona nd pa rk e d prope rly a nd se cure ly
by the contra ctor.
D o notwe a r he a dphone s or e a rbuds,orliste ntom usic
or ta lk on the phone ,which m a y distra ct from work
ha z a rds.

C rossing A utom obile tra ffic
la ne s

W e a rhighvisibility sa fe ty ve sts a ta ll tim e s whe n
outofve hicle a nd work ing withinora dja ce nttothe
roa dwa y.

C rossing A irportM ove m e nt
A re a s (e .g.,R unwa ys,ta xiwa ys,
a pproa che s)

L e a rn,k now,a nd conform toproje ctsite A irport’s,
A irfie ld’s,orA irba se ’s protocol forcrossing
m ove m e nta re a s (whe the ronfootorinve hicle ).

W ork withina irportm ove m e nta re a s orsa fe ty
z one s m ustbe coordina te d withthe A irTra ffic
C ontrol Towe r.

Ve hicle s toha ve blink ing orfla shing lights or
be a cons;pe de stria ns towe a rhighvisibility sa fe ty
ve sts.

U sing protocol, m a inta in com m unica tion with
a irportse curity a nd a irtra ffic controlle rs.

C rossing R a ilwa ys W ork withina ctive ra ilroa d R O W s re quire s ra ilroa d
sa fe ty tra ining. N owork ca nbe done withinthe
ra ilroa d tra ffic e nve lope withoutthe pe rm issionofa
ra ilroa d fla gm a n.

N oe quipm e ntorve hicle s ca ncross withoutthe
pe rm issionofa ra ilroa d fla gm a n.

Expe cta ny tra inona ny tra ck com ing from e ithe r
dire ctiona ta ny tim e .

W ork ing inN a tura l orR e m ote
A re a s

Slips,trips,fa ll B e a wa re ofloose ground m a te ria ls such a s ta lus,
unconsolida te d rock ,soil,se dim e nt,ice a nd othe r
m e dia tha tcould ca use slips,trips orfa lls.

B e ca re ful whe n wa lk ing in he a vily ve ge ta te d
a re a s. M ind ta ngle s ofvine s,thorny bra nche s,a nd
slippe ry logs a nd rock surfa ce s. D e nse ve ge ta tion
a nd e spe cia lly e nta ngle d vine s pre se nt trip
ha z a rds,or ca n m a sk voids,sha rp obje cts,or
othe rha z a rds be ne a th.
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Job: GeneralO u td oorField W ork

D ate: Ju ne 25, 2012 D ate: Ju ly 12 , 2012

Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l B e vigila ntforsigns ofcra ck ing,shifting,fra cturing,
a nd e vide nce ofpa stm ove m e nt.

U se wood m a ts or othe r sta biliz ing m a te ria ls for
e quipm e ntifsoftground conditions a re pre se nt.

U se wa lk ing stick ,a uge r,or sk ipole s to ste a dy
yourse lfwhe ntra ve rsing loose m a te ria l orslope s.
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Job: GeneralO u td oorField W ork

D ate: Ju ne 25, 2012 D ate: Ju ly 12 , 2012

Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l W e a rprope rfootwe a rforconditions.

Store tools inthe ir prope r stora ge loca tionwhe n
notinuse .

Provide a de qua te lighting whe nne ce ssa ry.

Fa lls intoe xca va tions/voids Sta nd a wa y from e dge s ofe xca va tions a nd voids.
D onota tte m pta cce ss withoutprope r e quipm e nt/
tra ining. R e m e m be r tha t som e e xca va tions or
voids m a y constitute a confine d spa ce a nd m a y
pre se ntstructura l sta bility issue s.

C a ve -ins a nd e ngulfm e nt D O N O T e nte r ca ve s,sink hole s,e xca va tions,a nd
othe r voids or conca vitie s tha t a re not slope d or
shore d prope rly a nd ha ve notbe e ne va lua te d by a
com pe te ntpe rsontobe sa fe .

Sta nd a wa y from e dge s ofe xca va tions,cliffs,dug
we lls,a nd othe rvoids.
W a tch for cra ck s/fissure s inthe ground surfa ce in
the im m e dia te vicinity of a pit or void,which
indica te im m ine ntside wa ll fa ilure /ca ve -in.
A sse ss ifconfine d spa ce e ntry proce dure s ne e d to
be im ple m e nte d.

B e fore e nte ring void (ifre quire d to do so a nd with
prope r tra ining)be a wa re of a ny ha z a rds a t the
surfa ce (boulde rs,e quipm e nt)which m a y fa ll into
the void.

W ork ing a m ong ha z a rdous
biota

Pla nttoxins Incide nta l conta ct Know the a ppe a ra nce of poisonivy a nd poison
sum a c ina ll se a sons,a nd if se nsitive to the se
toxins, ca rry a nd use spe cia l cle a ning
soa ps/solutions whe n thought to be e xpose d.
Stock first a id k it with poisonivy/sum a c cle a ning
soa ps/solutions.

Tick s Tick s ca rry risk of L ym e ’s a nd othe r D ise a se s.
Tick se a sonis ba sica lly a ny fie ld da y a bove 4 0
de gre e s F.

Tuck pa nts intolong sock s.

The a pplica tion of D EET (or pe rm e thrin pre -
tre a tm e nt) to clothing in se a son to control
e xposure totick s is re com m e nde d.

C he ck clothing fortick s fre que ntly.
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Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l C he ck whole body im m e dia te ly upon re turning
from fie ld a nd showe r.

M osquitoe s B e a wa re of inte rm itte nt se a sona l re ports of
m osquito borne dise a se s,such a s W e st N ile
dise a se a nd Ea ste rnEquine Ence pha litis (EEE),
a nd the irloca tions re la tive toyourfie ld site . U se of
D EET or othe r m osquito re pe lla nt is
re com m e nde d.

Stinging be e s a nd wa sps B e a wa re ofpote ntia l ca vity,suspe nde d orground
ne sting be e /wa sp/horne t ne sts. A void undue
disturba nce or a pproa ch with a ppropria te sa fe ty
clothing,prote ctiona nd ne tting.

Ta k e a ppropria te pre ca utions if a lle rgic to be e s.
C a rry a tle a sttwoe pi-pe ns infirsta id k ita s we ll a s
a nti-hista m ine s (ora l a nd inha le rs).

A void a re a s of he a vy be e a ctivity if a lle rgic. A void
pe rfum e d soa ps, sha m poos, de odora nts,
cologne s,e tc.tha tm a y a ttra ctbe e s.

Poisonous Sna k e s B e a wa re of te rra in lik e lihood of ha rboring
poisonous sna k e s in your work z one . A void
re a ching or ste pping into hidde na re a s (such a s
into wood pile ,rock pile ,de bris pile ,stone wa ll,
e tc.)withoutpre -inspe ction.

C oordina te with loca l hospita ls to ve rify the y ha ve
prope ra nti-ve nom instock .

L e a rnfirst a id proce dure s inca se of poisonous
sna k e bite .
D e vise a n a ction pla n a nd include in the site -
spe cific H A SP.

D o N O T ha ndle wildlife unle ss prope rly tra ine d to
doso.

B e wa re of a ny wild a nim a l tha t shows no signof
wa rine ss ofhum a ns.

D o N O T a tte m pt to fe e d wild a nim a ls or to he lp
a ppa re ntly injure d wild a nim a ls.

B e a wa re ofdom e stic a nim a ls tha tm a y a lsopose
a thre a t such a s dogs off le a sh,bulls out to
pa sture ,e tc.

W ild A nim a ls

Job H a z a rd A na lysis
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Job: GeneralO u td oorField W ork

D ate: Ju ne 25, 2012 D ate: Ju ly 12 , 2012

Task21 . 1

GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia lW ork ing inA dve rse W e a the r
C onditions

H e a t/cold stre ss a nd othe r
we a the rre la te d ha z a rds

A sse ss we a the rconditions priortoon-site work
a nd e xa m ine fore ca stfora nticipa te d pe riod of
work .

D re ss a ppropria te ly forwe a the rconditions (e .g.,
pre cipita tion,te m pe ra ture ra nge s ove ra nticipa te d
dura tionoffie ld work ). Include clothing a nd the
pre se nce /a bse nce ofsha de whe nca lcula ting a
he a tinde x.

Sche dule work da y toa void work ing during hotte st
orcolde stpa rts ofthe da y,tothe e xte nt
pra ctica ble .
Ke e pe xpose d sk incove re d ine xtre m e ly cold
we a the r.
R e cogniz e signs offrostbite ;use wa rm ing pa ck s
a nd la ye rclothing tom a inta inwa rm th.

U se a wick ing la ye rofclothing a ga instyourbody to
k e e pm oisture a wa y from sk in.

W ool clothing will continue tok e e pyou wa rm a fte r
itbe com e s we t;cottonwill not.

U se prote ctive ointm e nts sucha s sunscre e na nd
cha pstick ,a s a ppropria te tothe fie ld conditions.

Sta y hydra te d inhotwe a the r;drink fluids re gula rly
throughoutthe da y,e ve nifnotthirsty.

R e cogniz e signs ofhe a tstre ss;ta k e fre que nt
bre a k s insha de whe nwork ing indire ctsunlightfor
prolonge d pe riods.
B e fa m ilia rwithH e a tinde xcha rt- a dd 2 0 de gre e s
tocha rtiffully clothe d a nd ifwork ing indire ct
sunlight.
N O TE:U na cce pta ble fie ld work conditions a re not
pre cise ,butm a y include site spe cific conditions,
ge ne ra l loca tion,e xtre m e we a the rconditions (e .g.,
icing,lightning,e xce ssive cold orwind),tra ve l
conditions,a nd othe rfa ctors. Profe ssiona l
judgm e ntis re quire d,a nd pe rsona l a sse ssm e ntof
sa fe ty m usta lwa ys be individua lly a sse sse d.

W ork ing onIce A sse ss re la tive loa d be a ring ca pa city ofice on
la k e s,ponds a nd othe rwa te rwa ys.Ifunsure donot
ve nture ontothe ice .
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GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l W e a rprope rfootwe a rm odifie d fortra ctiononice .

Ele ctrica l storm s Iflightning is obse rve d during drilling a ctivitie s,
work sha ll be suspe nde d im m e dia te ly a nd
e m ploye e s sha ll find suita ble she lte r(building or
ve hicle a tm inim um ).W ork will com m e nce no
soone rtha n3 0 m inute s a fte rthe la stindica tions of
lightning ha ve be e nobse rve d

Se e k she lte rinside a wa lle d building oryour
ve hicle .

O pe npicnic pa vilions a nd unde rtre e s a re not
a de qua te she lte rs.

A sse ss vulne ra bility tolightning strik e s a s soona s
thunde ris he a rd onthe horiz on. O pe na re a s a nd
highe re le va tions a re m ore susce ptible tostrik e s.

Ta ll obje cts sucha s m e ta l towe rs a nd fla g pole s
m a y a ttra ctlightning.

C onsultinte rne twe a the rra da rtra ck ing de vice s to
le a rnofim pe nding storm pa tte rns proxim a l toyour
work a re a .

A void work ing a thighe le va tions,e le va te d
pla tform s,a nd othe re xpose d a re a s during high
wind conditions.

A sse ss work a re a fore quipm e nttha tm a y be blown
down,ove r,orca rrie d a loftby highwinds.
Provide ha nd wa shing k its (e .g.,ba by wipe s,ha nd
sa nitiz e rs,pa pe r towe ls,bottle d wa te r,e tc.)to be
use d priortoe a ting a nd drink ing.

H a ve ga rba ge ba gs ha ndy tocolle cttra sh.

W ork ing inre m ote a re a s Em e rge ncy C onditions B e fa m ilia r with onsite e m e rge ncy proce dure s a nd
route tone a re sthospita l.
H a ve a firsta id k ita va ila ble ;k now its conte nts a nd
how touse the m .

C a rry a ce ll phone during a ll fie ld work for
e m e rge ncy purpose s,a nd confirm the ne a re st
loca tionofce ll phone signa l onsite priortosta rtof
work site .

D isorie nta tion Pla nyourroute a nd a nticipa te d progre ss priorto
fie ld work .

W ork ing ina re a s without
sa nita ry fa cilitie s

H ygie ne re la te d ha z a rds

H ighW inds
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GeneralO u td oorField W ork
H A ZA RD C O NTRO L S

Pre -work pre pa ra tion O ve rlook ing ofpote ntia l H a ve m ultiple na viga tiona ids (e .g.,U SG S M a p,
com pa ss,G PS,e tc.)a nd k now how touse the m
be fore e nte ring fie ld. R e m e m be rtoha ve cha rge d
ba tte rie s a nd ba tte ry ba ck -ups fore le ctronic
de vice s.

Sha re yourprogre ss pla nwithoffice sta ffpriorto
e nte ring the fie ld.

C he ck inwithoffice pe rsonne l pe riodica lly to
upda te progre ss.

R e vie w a nd com ply withG Z A ’s W ork ing A lone
Policy 0 3 -1 0 0 9ina dva nce ofwork ing a lone ona
proje ctsite .

H unting B e fa m ilia rwiththe va rious ga m e hunting se a sons.
Follow rule s a nd guide line s forre m a ining visible to
hunte rs.
Try topla nwork a round a ctive hunting se a sons or
da ily pe a k hunting hours a s wa rra nte d.

Job H a z a rd A na lysis
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ATTACHMENT - D 
ACCIDENT AND INJURY REPORT FORM 

  



 

  

SUPERVISOR'S ACCIDENT INVESTIGATION REPORT 
 
Injured Employee         Job Title       
 
Home Office        Division/Department        
 
Date/Time of Accident             
 
Location of Accident             
 
Witnesses to the Accident             
 
Injury Incurred?     Nature of Injury           
 
             
 
Engaged in What Task When Injured?            
 
             
 
Will Lost Time Occur?     How Long?      Date Lost Time Began       
 
Were Other Persons Involved/Injured?            
 
             
 
How Did the Accident Occur?            
 
             
 
             
 
             
 
             
 
What Could Be Done to Prevent Recurrence of the Accident?         
 
             
 
             
 
What Actions Have You Taken Thus Far to Prevent Recurrence?         
 
             
 
             
 
Supervisor's Signature        Title        Date     
 
Reviewer's Signature        Title        Date     
 
Note:  If the space provided on this form is insufficient, provide additional information on a separate page and attach.  
The completed accident investigation report must be submitted to the Health and Safety Manager within two days of 
the occurrence of the accident. 
 
 
 
 
 



 

  

 

ATTACHMENT - E 
SAFETY DATA SHEETS 
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APPENDIX C – COMMUNITY AIR MONITORING PLAN (CAMP)  



      

  

 

 

An Equal Opportunity Employer M/F/V/H 

Appendix E 
New York State Department of Health 

Generic Community Air Monitoring Plan 
Overview 

  
A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile 
organic compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of 
each designated work area when certain activities are in progress at contaminated 
sites. The CAMP is not intended for use in establishing action levels for worker 
respiratory protection. Rather, its intent is to provide a measure of protection for the 
downwind community (i.e., off-site receptors including residences and businesses and 
on-site workers not directly involved with the subject work activities) from potential 
airborne contaminant releases as a direct result of investigative and remedial work 
activities. The action levels specified herein require increased monitoring, corrective 
actions to abate emissions, and/or work shutdown. Additionally, the CAMP helps to 
confirm that work activities did not spread contamination off-site through the air.  
 
The generic CAMP presented below will be sufficient to cover many, if not most, sites. 
Specific requirements should be reviewed for each situation in consultation with 
NYSDOH to ensure proper applicability. In some cases, a separate site-specific CAMP 
or supplement may be required. Depending upon the nature of contamination, 
chemical- specific monitoring with appropriately-sensitive methods may be required. 
Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special 
requirements will be necessary for work within 20 feet of potentially exposed 
individuals or structures and for indoor work with co-located residences or facilities. 
These requirements should be determined in consultation with NYSDOH.  
 
Reliance on the CAMP should not preclude simple, common-sense measures to keep 
VOCs, dust, and odors at a minimum around the work areas.  
 
Community Air Monitoring Plan  
 
Depending upon the nature of known or potential contaminants at each site, real-time 
air monitoring for VOCs and/or particulate levels at the perimeter of the exclusion 
zone or work area will be necessary. Most sites will involve VOC and particulate 
monitoring; sites known to be contaminated with heavy metals alone may only require 
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particulate monitoring. If radiological contamination is a concern, additional monitoring requirements 
may be necessary per consultation with appropriate DEC/NYSDOH staff.  

 
Continuous monitoring will be required for all ground intrusive activities and during the demolition of 
contaminated or potentially contaminated structures. Ground intrusive activities include, but are not 
limited to, soil/waste excavation and handling, test pitting or trenching, and the installation of soil 
borings or monitoring wells.  
 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the collection of soil 
and sediment samples or the collection of groundwater samples from existing monitoring wells. A 
periodic monitoring during sample collection might reasonably consist of taking a reading upon arrival 
at a sample location, monitoring while opening a well cap or overturning soil, monitoring during well 
bailing/purging, and taking a reading prior to leaving a sample location. In some instances, depending 
upon the proximity of potentially exposed individuals, continuous monitoring may be required during 
sampling activities. Examples of such situations include groundwater sampling at wells on the curb of a 
busy urban street, in the midst of a public park, or adjacent to a school or residence.  
 
VOC Monitoring, Response Levels, and Actions  
 
Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the immediate 
work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be performed 
using equipment appropriate to measure the types of contaminants known or suspected to be present. 
The equipment should be calibrated at least daily for the contaminant(s) of concern or for an appropriate 
surrogate. The equipment should be capable of calculating 15-minute running average concentrations, 
which will be compared to the levels specified below.  

 
1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work area 

or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring.  

 
2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone persist at 

levels in excess of 5 ppm over background but less than 25 ppm, work activities must be halted, the 
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source of vapors identified, corrective actions taken to abate emissions, and monitoring continued. 
After these steps, work activities can resume provided that the total organic vapor level 200 feet 
downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm 
over background for the 15-minute average.  

 
3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 

shutdown.  
 
4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) personnel to 

review. Instantaneous readings, if any, used for decision purposes should also be recorded.  
 
Particulate Monitoring, Response Levels, and Actions  
 
Particulate concentrations should be monitored continuously at the upwind and downwind perimeters 
of the exclusion zone at temporary particulate monitoring stations. The particulate monitoring should 
be performed using real-time monitoring equipment capable of measuring particulate matter less than 
10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes (or less) for 
comparison to the airborne particulate action level. The equipment must be equipped with an audible 
alarm to indicate exceedance of the action level. In addition, fugitive dust migration should be visually 
assessed during all work activities. 

1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater than 
background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the work 
area, then dust suppression techniques must be employed. Work may continue with dust suppression 
techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 above the 
upwind level and provided that no visible dust is migrating from the work area.  
 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels are 
greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls 
are successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of 
the upwind level and in preventing visible dust migration.  

 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County Health 
personnel to review. 
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Special Requirements for Work Within 20 Feet of Potentially Exposed Individuals or Structures 
 
When work areas are within 20 feet of potentially exposed populations or occupied structures, the 
continuous monitoring locations for VOCs and particulates must reflect the nearest potentially exposed 
individuals and the location of ventilation system intakes for nearby structures. The use of engineering 
controls such as vapor/dust barriers, temporary negative-pressure enclosures, or special ventilation 
devices should be considered to prevent exposures related to the work activities and to control dust and 
odors. Consideration should be given to implementing the planned activities when potentially exposed 
populations are at a minimum, such as during weekends or evening hours in non-residential settings. 

1. If total VOC concentrations opposite the walls of occupied structures or next to intake vents 
exceed 1 ppm, monitoring should occur within the occupied structure(s). Background readings in 
the occupied spaces must be taken prior to commencement of the planned work. Any unusual 
background readings should be discussed with NYSDOH prior to commencement of the work. 
 

2. If total particulate concentrations opposite the walls of occupied structures or next to intake 
vents exceed 150 mcg/m3, work activities should be suspended until controls are implemented 
and are successful in reducing the total particulate concentration to 150 mcg/m3 or less at the 
monitoring point. 
 

3. Depending upon the nature of contamination and remedial activities, other parameters (e.g., 
explosivity, oxygen, hydrogen sulfide, carbon monoxide) may also need to be monitored. 
Response levels and actions should be pre-determined, as necessary, for each site.  
 

Special Requirements for Indoor Work with Co-Located Residences or Facilities  

Unless a self-contained, negative-pressure enclosure with proper emission controls will encompass the 
work area, all individuals not directly involved with the planned work must be absent from the room in 
which the work will occur. Monitoring requirements shall be as stated above under “Special 
Requirements for Work Within 20 Feet of Potentially Exposed Individuals or Structures” except that in 
this instance “nearby/occupied structures” would be adjacent occupied rooms. Additionally, the location 
of all exhaust vents in the room and their discharge points, as well as potential vapor pathways (openings 
conduits, etc.) relative to adjoining rooms, should be understood and the monitoring locations 
established accordingly. In these situations, it is strongly recommended that exhaust fans or other 
engineering controls be used to create negative air pressure within the work area during remedial 
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activities. Additionally, it is strongly recommended that the planned work be implemented during hours 
(e.g. weekends or evenings) when building occupancy is at a minimum. 



APPENDIX D – HISTORICAL DATA TABLES (MARCH 2023)  



Sample ID

Sample Interval 

(and/or Depth to 

Water)

Sample Collection 

Date
Associated Soil Boring Location Property Location Analytical Suite

SB‐1 (0‐2 ft bgs) 0‐ 2 +/‐ ft bgs 2/10/2023 SB‐1 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐1 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐1 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐2 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐2 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐2 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐2 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐3 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐3 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐3 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐3 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐4 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐4 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved), PFAS, 1,4 

Dioxane

SB‐4 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐4 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved), PFAS, 1,4 

Dioxane

SB‐5 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐5 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐5 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐5 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐6 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐6 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐6 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐6 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved), PFAS, 1,4 

Dioxane

SB‐7 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/10/2023 SB‐7 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐7 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/10/2023 SB‐7 29 Clay Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐8 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/13/2023 SB‐8 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐8 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/13/2023 SB‐8 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐X (Duplicate of SB‐8 (4‐6 ft)) 4‐6 +/‐ ft bgs 2/13/2023 SB‐8 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐9 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/13/2023 SB‐9 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐9 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/13/2023 SB‐9 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐10 (0‐2 ft bgs) 0‐2 +/‐ ft bgs 2/13/2023 SB‐10 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SB‐10 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/13/2023 SB‐10 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

MS/MSD ‐ SB‐10 (4‐6 ft bgs) 4‐6 +/‐ ft bgs 2/13/2023 SB‐10 60‐62 Commercial Street, Brooklyn, NY VOCs, SVOCs, Pesticides, PCBs, TAL Metals (dissolved/undissolved)

SV‐1 5 +/‐ in bgs 2/14/2023 North of SB‐2 29 Clay Street, Brooklyn, NY TO‐15

SV‐2 5 +/‐ in bgs 2/14/2023 Adjacent to SB‐3 29 Clay Street, Brooklyn, NY TO‐15

SV‐3 5 +/‐ ft bgs 2/14/2023 In SB‐4 29 Clay Street, Brooklyn, NY TO‐15

SV‐4 5 +/‐ ft bgs 2/14/2023 North of SB‐4 29 Clay Street, Brooklyn, NY TO‐15

SV‐5 5 +/‐ ft bgs 2/14/2023 In SB‐6 29 Clay Street, Brooklyn, NY TO‐15

SV‐6 5 +/‐ ft bgs 2/14/2023 Adjacent to SB‐7 29 Clay Street, Brooklyn, NY TO‐15

SV‐7 5 +/‐ ft bgs 2/14/2023 Adjacent to SB‐8 60‐62 Commercial Street, Brooklyn, NY TO‐15

SV‐8 5 +/‐ ft bgs 2/14/2023 Adjacent to SB‐9 60‐62 Commercial Street, Brooklyn, NY TO‐15

SV‐9 5 +/‐ ft bgs 2/14/2023 Adjacent to SB‐10 60‐62 Commercial Street, Brooklyn, NY TO‐15

OA‐1 4‐5 +/‐ ft ags 2/14/2023 SB‐2 29 Clay Street, Brooklyn, NY TO‐15

OA‐2 4‐5 +/‐ ft ags 2/14/2023 SB‐8 60‐62 Commercial Street, Brooklyn, NY TO‐15

GW‐1 15 +/‐ ft bgs 2/14/2023 SB‐1 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

MS/MSD ‐ GW‐1 15 +/‐ ft bgs 2/14/2023 SB‐1 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

GW‐2  15 +/‐ ft bgs 2/14/2023 SB‐7 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

GW‐ X (Duplicate of GW‐3) 15 +/‐ ft bgs 2/14/2023 SB‐3 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

GW‐3 15 +/‐ ft bgs 2/14/2023 SB‐3 29 Clay Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

GW‐4 15 +/‐ ft bgs 2/13/2023 SB‐9 60‐62 Commercial Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

GW‐5 15 +/‐ ft bgs 2/13/2023 SB‐10 60‐62 Commercial Street, Brooklyn, NY
VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total and Dissolved), PFAS, 1,4 

Dioxane 

Summary of Samples Collected and Analytical Suites

Table 1

Soil Samples

Soil Vapor Samples

Groundwater Samples

ft bgs- Feet Below Grade Surface    
ft ags- Feet Above Grade Surface    



Sample ID
York ID
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
VOA, 8260 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1 100 1 1 1 100 1 1 1
1,1,1,2‐Tetrachloroethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1,1‐Trichloroethane 0.68 100 0.68 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1,2,2‐Tetrachloroethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon  ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1,2‐Trichloroethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1‐Dichloroethane 0.27 26 0.27 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1‐Dichloroethylene 0.33 100 0.33 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,1‐Dichloropropylene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2,3‐Trichlorobenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2,3‐Trichloropropane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2,4,5‐Tetramethylbenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2,4‐Trichlorobenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2,4‐Trimethylbenzene 3.6 52 3.6 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2‐Dibromo‐3‐chloropropane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2‐Dibromoethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2‐Dichlorobenzene 1.1 100 1.1 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2‐Dichloroethane 0.02 3.1 0.02 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,2‐Dichloropropane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,3,5‐Trimethylbenzene 8.4 52 8.4 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,3‐Dichlorobenzene 2.4 49 2.4 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,3‐Dichloropropane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,4‐Dichlorobenzene 1.8 13 1.8 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
1,4‐Dioxane 0.1 13 0.1 0.0700 U 0.0470 U 0.0610 U 0.0440 U 0.0450 U 0.0470 U 0.0510 U 0.0470 U 0.0600 U 0.0440 U 0.0710 U 0.0520 U 0.0610 U 0.0430 U
2,2‐Dichloropropane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
2‐Butanone 0.12 100 0.12 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
2‐Chloroethylvinyl ether ~ ~ ~ 0.0140 U 0.00940 U 0.0120 U 0.00880 U 0.00900 U 0.00950 U 0.0100 U 0.00950 U 0.0120 U 0.00890 U 0.0140 U 0.0100 U 0.0120 U 0.00860 U
2‐Chlorotoluene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
2‐Hexanone ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
4‐Chlorotoluene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
4‐Methyl‐2‐pentanone ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Acetone 0.05 100 0.05 0.00700 U 0.00470 U 0.00610 U 0.00440 U 0.00450 U 0.00470 U 0.00510 U 0.00640 J 0.00600 U 0.00440 U 0.00710 U 0.0200 0.0110 J 0.00430 U
Acrolein ~ ~ ~ 0.00700 U 0.00470 U 0.00610 U 0.00440 U 0.00450 U 0.00470 U 0.00510 U 0.00470 U 0.00600 U 0.00440 U 0.00710 U 0.00520 U 0.00610 U 0.00430 U
Acrylonitrile ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Benzene 0.06 4.8 0.06 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Bromobenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Bromochloromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Bromodichloromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Bromoform ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Bromomethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Carbon disulfide ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Carbon tetrachloride 0.76 2.4 0.76 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Chlorobenzene 1.1 100 1.1 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Chloroethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Chloroform 0.37 49 0.37 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00270 J 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Chloromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
cis‐1,2‐Dichloroethylene 0.25 100 0.25 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
cis‐1,3‐Dichloropropylene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Cyclohexane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Dibromochloromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Dibromomethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Dichlorodifluoromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Diisopropyl ether (DIPE) ~ ~ ~ 0.00560 U 0.00370 U 0.00490 U 0.00350 U 0.00360 U 0.00380 U 0.00410 U 0.00380 U 0.00480 U 0.00350 U 0.00570 U 0.00410 U 0.00490 U 0.00340 U
Ethanol ~ ~ ~ 0.0560 U 0.0370 U 0.0490 U 0.0350 U 0.0360 U 0.0380 U 0.0410 U 0.0380 U 0.0480 U 0.0350 U 0.0570 U 0.0410 U 0.0490 U 0.0340 U
Ethyl Benzene 1 41 1 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Ethyl tert‐butyl ether (ETBE) ~ ~ ~ 0.00560 U 0.00370 U 0.00490 U 0.00350 U 0.00360 U 0.00380 U 0.00410 U 0.00380 U 0.00480 U 0.00350 U 0.00570 U 0.00410 U 0.00490 U 0.00340 U
Hexachlorobutadiene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Iodomethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Isopropylbenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Methyl acetate ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Methyl Methacrylate ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Methyl tert‐butyl ether (MTBE) 0.93 100 0.93 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Methylcyclohexane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Methylene chloride 0.05 100 0.05 0.00700 U 0.00470 U 0.00610 U 0.00440 U 0.00450 U 0.00470 U 0.00510 U 0.00470 U 0.00600 U 0.00440 U 0.00710 U 0.00520 U 0.00610 U 0.00430 U
Naphthalene 12 100 12 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
n‐Butylbenzene 12 100 12 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
n‐Propylbenzene 3.9 100 3.9 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
o‐Xylene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
p‐ & m‐ Xylenes ~ ~ ~ 0.00700 U 0.00470 U 0.00610 U 0.00440 U 0.00450 U 0.00470 U 0.00510 U 0.00470 U 0.00600 U 0.00440 U 0.00710 U 0.00520 U 0.00610 U 0.00430 U
p‐Diethylbenzene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
p‐Ethyltoluene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
p‐Isopropyltoluene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
sec‐Butylbenzene 11 100 11 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Styrene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
tert‐Amyl alcohol (TAA) ~ ~ ~ 0.0560 U 0.0370 U 0.0490 U 0.0350 U 0.0360 U 0.0380 U 0.0410 U 0.0380 U 0.0480 U 0.0350 U 0.0570 U 0.0410 U 0.0490 U 0.0340 U
tert‐Amyl methyl ether (TAME) ~ ~ ~ 0.00560 U 0.00370 U 0.00490 U 0.00350 U 0.00360 U 0.00380 U 0.00410 U 0.00380 U 0.00480 U 0.00350 U 0.00570 U 0.00410 U 0.00490 U 0.00340 U
tert‐Butyl alcohol (TBA) ~ ~ ~ 0.00880 0.00720 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
tert‐Butylbenzene 5.9 100 5.9 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Tetrachloroethylene 1.3 19 1.3 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.0380 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Tetrahydrofuran ~ ~ ~ 0.00700 U 0.00470 U 0.00610 U 0.00440 U 0.00450 U 0.00470 U 0.00510 U 0.00470 U 0.00600 U 0.00440 U 0.00710 U 0.00520 U 0.00610 U 0.00430 U
Toluene 0.7 100 0.7 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
trans‐1,2‐Dichloroethylene 0.19 100 0.19 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
trans‐1,3‐Dichloropropylene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
trans‐1,4‐dichloro‐2‐butene ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Trichloroethylene 0.47 21 0.47 0.420 0.0210 0.0240 0.0110 0.00570 0.00240 U 10 D 0.250 0.00750 0.00220 U 21 D 0.0940 0.00610 0.00220 U
Trichlorofluoromethane ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Vinyl acetate ~ ~ ~ 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Vinyl Chloride 0.02 0.9 0.02 0.00350 U 0.00230 U 0.00310 U 0.00220 U 0.00230 U 0.00240 U 0.00260 U 0.00240 U 0.00300 U 0.00220 U 0.00350 U 0.00260 U 0.00310 U 0.00220 U
Xylenes, Total 0.26 100 1.6 0.0110 U 0.00700 U 0.00920 U 0.00660 U 0.00680 U 0.00710 U 0.00770 U 0.00710 U 0.00910 U 0.00660 U 0.0110 U 0.00770 U 0.00920 U 0.00650 U
NOTES:
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte
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Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Semi‐Volatiles, 1,4‐Dioxane 8270 SIM‐S mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1
1,4‐Dioxane 0.1 13 0.1 NT NT NT NT NT NT 0.0194 U NT NT NT NT 0.0194 U NT NT
SVOA, 8270 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 2 2 2 2 2 2 2 2 10 2 2 2 20 2
1,1‐Biphenyl ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.121 D 0.0485 U 0.0470 U 0.0726 U 0.0681 JD 0.0512 U
1,2,4,5‐Tetrachlorobenzene ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
1,2,4‐Trichlorobenzene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
1,2‐Dichlorobenzene 1.1 100 1.1 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
1,2‐Diphenylhydrazine (as Azobenzene) ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
1,3‐Dichlorobenzene 2.4 49 2.4 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
1,4‐Dichlorobenzene 1.8 13 1.8 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2,3,4,6‐Tetrachlorophenol ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
2,4,5‐Trichlorophenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2,4,6‐Trichlorophenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2,4‐Dichlorophenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2,4‐Dimethylphenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.103 JD 0.0512 U
2,4‐Dinitrophenol ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
2,4‐Dinitrotoluene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2,6‐Dinitrotoluene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2‐Chloronaphthalene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2‐Chlorophenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2‐Methylnaphthalene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.526 D 0.0485 U 0.0470 U 0.0726 U 0.245 D 0.0512 U
2‐Methylphenol 0.33 100 0.33 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
2‐Nitroaniline ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
2‐Nitrophenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
3‐ & 4‐Methylphenols 0.33 100 0.33 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.186 D 0.0512 U
3,3‐Dichlorobenzidine ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
3‐Nitroaniline ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
4,6‐Dinitro‐2‐methylphenol ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
4‐Bromophenyl phenyl ether ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
4‐Chloro‐3‐methylphenol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
4‐Chloroaniline ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
4‐Chlorophenyl phenyl ether ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
4‐Nitroaniline ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
4‐Nitrophenol ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
Acenaphthene 20 100 98 0.0470 U 0.0477 U 0.0518 JD 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 1.020 D 0.0485 U 0.0532 JD 0.0726 U 0.774 D 0.0512 U
Acenaphthylene 100 100 107 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.209 D 0.0485 U 0.0472 JD 0.0726 U 2.600 D 0.0512 U
Acetophenone ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Aniline ~ ~ ~ 0.188 U 0.191 U 0.203 U 0.194 U 0.183 U 0.183 U 0.200 U 0.186 U 0.194 U 0.194 U 0.188 U 0.290 U 0.208 U 0.205 U
Anthracene 100 100 1000 0.0470 U 0.0477 U 0.113 D 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 1.800 D 0.0485 U 0.158 D 0.0726 U 4.040 D 0.0512 U
Atrazine ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Benzaldehyde ~ ~ ~ 0.0470 U 0.0477 U 0.0558 JD 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Benzidine ~ ~ ~ 0.188 U 0.191 U 0.203 U 0.194 U 0.183 U 0.183 U 0.200 U 0.186 U 0.194 U 0.194 U 0.188 U 0.290 U 0.208 U 0.205 U
Benzo(a)anthracene 1 1 1 0.0794 JD 0.0477 U 0.411 D 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 4 D 0.0485 U 0.611 D 0.191 D 15 D 0.0512 U
Benzo(a)pyrene 1 1 22 0.0554 JD 0.0477 U 0.263 D 0.0485 U 0.0458 U 0.0458 U 0.0719 JD 0.0466 U 3.020 D 0.0485 U 0.565 D 0.158 D 13.100 D 0.0512 U
Benzo(b)fluoranthene 1 1 1.7 0.0622 JD 0.0477 U 0.306 D 0.0485 U 0.0458 U 0.0458 U 0.0607 JD 0.0466 U 2.670 D 0.0485 U 0.597 D 0.136 JD 12 D 0.0512 U
Benzo(g,h,i)perylene 100 100 1000 0.0470 U 0.0477 U 0.226 D 0.0485 U 0.0458 U 0.0458 U 0.0727 JD 0.0466 U 1.690 D 0.0485 U 0.377 D 0.0834 JD 8.070 D 0.0512 U
Benzo(k)fluoranthene 0.8 3.9 1.7 0.0487 JD 0.0477 U 0.220 D 0.0485 U 0.0458 U 0.0458 U 0.0607 JD 0.0466 U 2.800 D 0.0485 U 0.385 D 0.130 JD 10.900 D 0.0512 U
Benzoic acid ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Benzyl alcohol ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Benzyl butyl phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Bis(2‐chloroethoxy)methane ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Bis(2‐chloroethyl)ether ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Bis(2‐chloroisopropyl)ether ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Bis(2‐ethylhexyl)phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Caprolactam ~ ~ ~ 0.0937 U 0.0952 U 0.101 U 0.0967 U 0.0914 U 0.0914 U 0.0999 U 0.0930 U 0.0967 U 0.0967 U 0.0937 U 0.145 U 0.104 U 0.102 U
Carbazole ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 1.100 D 0.0485 U 0.0786 JD 0.0726 U 1.340 D 0.0512 U
Chrysene 1 3.9 1 0.0914 JD 0.0477 U 0.432 D 0.0485 U 0.0458 U 0.0458 U 0.0607 JD 0.0466 U 3.900 D 0.0485 U 0.602 D 0.181 D 13.900 D 0.0512 U
Dibenzo(a,h)anthracene 0.33 0.33 1000 0.0470 U 0.0477 U 0.0753 JD 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.672 D 0.0485 U 0.106 D 0.0726 U 1.590 D 0.0512 U
Dibenzofuran 7 59 210 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 1.040 D 0.0485 U 0.0470 U 0.0726 U 0.575 D 0.0512 U
Diethyl phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Dimethyl phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Di‐n‐butyl phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Di‐n‐octyl phthalate ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Fluoranthene 100 100 1000 0.115 D 0.0477 U 0.804 D 0.0485 U 0.0458 U 0.0458 U 0.0519 JD 0.0466 U 10.100 D 0.0485 U 1.030 D 0.307 D 30.700 D 0.0512 U
Fluorene 30 100 386 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.736 D 0.0485 U 0.0547 JD 0.0726 U 0.874 D 0.0512 U
Hexachlorobenzene 0.33 1.2 3.2 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Hexachlorobutadiene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Hexachlorocyclopentadiene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Hexachloroethane ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Indeno(1,2,3‐cd)pyrene 0.5 0.5 8.2 0.0470 U 0.0477 U 0.225 D 0.0485 U 0.0458 U 0.0458 U 0.0575 JD 0.0466 U 1.660 D 0.0485 U 0.352 D 0.0834 JD 8.730 D 0.0512 U
Isophorone ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Naphthalene 12 100 12 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 1.150 D 0.0485 U 0.0470 U 0.0726 U 0.406 D 0.0512 U
Nitrobenzene ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
N‐Nitrosodimethylamine ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
N‐nitroso‐di‐n‐propylamine ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
N‐Nitrosodiphenylamine ~ ~ ~ 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Pentachlorophenol 0.8 6.7 0.8 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Phenanthrene 100 100 1000 0.148 D 0.0477 U 0.689 D 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 11.600 D 0.0485 U 0.841 D 0.353 D 15.800 D 0.0512 U
Phenol 0.33 100 0.33 0.0470 U 0.0477 U 0.0507 U 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 0.0485 U 0.0485 U 0.0470 U 0.0726 U 0.0521 U 0.0512 U
Pyrene 100 100 1000 0.162 D 0.0477 U 0.860 D 0.0485 U 0.0458 U 0.0458 U 0.0501 U 0.0466 U 7.740 D 0.0485 U 1.240 D 0.346 D 27 D 0.0512 U
NOTES:
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte

UUSCO
Soil Soil Soil

23B0662‐03 23B0662‐04 23B0662‐13
SB‐3 (4‐6) SB‐4 (0‐2) SB‐4 (4‐6)

23B0662‐12 23B0662‐09 23B0662‐10 23B0662‐0523B0662‐01 23B0662‐02
Soil Soil Soil

23B0662‐14 23B0662‐11

Table 3

Semi‐Volatile Organic Compounds In Soil Samples

Clay Street, Brooklyn NY

RRUSCO

SB‐1 (0‐2) SB‐1 (4‐6) SB‐2 (0‐2) SB‐2 (4‐6) SB‐3 (0‐2)
Protection of 

GW

SB‐6 (4‐6) SB‐7 (0‐2)

Soil
23B0662‐08

Soil Soil

SB‐7 (4‐6)

Soil

SB‐5 (0‐2) SB‐5 (4‐6) SB‐6 (0‐2)

Soil SoilSoil
23B0662‐06 23B0662‐07

Soil



Sample ID
York ID
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Metals, Target Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aluminum ~ ~ ~ 6,090 9,460 7,200 13,300 7,990 8,600 13,100 6,220 4,270 16,800 6,020 8,160 9,670 6,240
Antimony ~ ~ ~ 4.470 2.390 U 2.570 U 2.420 U 2.290 U 2.310 U 13.400 2.360 U 7.930 2.460 U 2.370 U 2.470 U 2.650 3.310
Arsenic 13 16 16 7.060 4.270 7.500 3.460 8.050 3.970 15.300 3.980 15.100 3.660 4.680 5.880 11.500 1.540 U
Barium 350 400 820 70.800 47.600 72.400 85.100 25.900 64.800 325 25.300 271 125 22.200 137 513 41.200
Beryllium 7.2 72 47 0.790 0.919 0.896 1.640 0.719 1.110 3.380 0.635 0.614 1.810 0.543 0.583 1.160 1.300
Cadmium 2.5 4.3 7.5 0.306 0.308 0.596 0.291 U 0.275 U 0.423 0.797 0.283 U 1.100 0.519 0.285 U 0.297 U 6.140 0.497
Calcium ~ ~ ~ 1,440 B 1,100 B 3,450 B 2,000 B 1,270 B 1,800 B 32,600 B 1,590 B 11,500 B 3,480 B 1,940 B 822 B 16,700 B 717 B
Chromium ~ ~ ~ 12.500 23.600 18.700 33.900 12.600 25.500 12 14.200 18.500 35 10.700 27.400 39 47.400
Cobalt ~ ~ ~ 18.600 11.100 9.600 16.300 7.740 13.200 19.600 4.950 8.190 19.800 4.050 5.320 12.300 11.300
Copper 50 270 1720 62 21.300 115 27.500 13.400 19.800 128 17.100 311 36.700 15.700 50.300 303 39.300
Iron ~ ~ ~ 33,300 25,100 21,200 30,000 19,400 29,200 45,100 17,800 35,700 32,400 12,700 18,300 28,000 44,800
Lead 63 400 450 359 15.900 327 17.800 26.900 16.100 1,720 18.200 1,980 22.700 125 392 6,870 27.800
Magnesium ~ ~ ~ 2,030 3,270 2,640 5,510 2,210 3,870 1,160 2,180 1,940 7,160 2,170 2,750 3,100 1,720
Manganese 1600 2000 2000 552 692 402 377 136 363 418 137 309 824 68.600 109 3,260 446
Nickel 30 310 130 36.800 25.100 16 27 10.800 19.700 29.200 10.400 20.100 32 9.960 13.700 30.700 24.800
Potassium ~ ~ ~ 1,050 1,310 1,480 3,150 990 B 2,190 B 1,440 B 984 B 780 B 3,830 B 1,370 1,020 B 2,110 B 1,160 B
Selenium 3.9 180 4 2.350 U 2.390 U 2.570 U 2.420 U 2.290 U 2.310 U 2.500 U 2.360 U 2.430 U 2.460 U 2.370 U 2.470 U 2.600 U 2.560 U
Silver 2 180 8.3 0.473 U 0.481 U 0.518 U 0.489 U 0.462 U 0.465 U 0.505 U 0.476 U 0.490 U 0.495 U 0.478 U 0.499 U 0.525 U 0.516 U
Sodium ~ ~ ~ 165 108 376 294 111 96 595 85.200 205 173 160 101 557 68.300
Thallium ~ ~ ~ 2.350 U 2.390 U 2.570 U 2.420 U 2.290 U 2.310 U 2.500 U 2.360 U 2.430 U 2.460 U 2.370 U 2.470 U 2.600 U 2.560 U
Vanadium ~ ~ ~ 22.400 32.100 33.300 45.100 19.900 38.800 22.700 20.200 16 51.600 15.600 23.800 38.400 79.900
Zinc 109 10000 2480 81.500 39.500 497 85.200 39 68.300 67.900 36.400 404 117 47.500 87.900 1,400 125
Mercury by 7470/7471 mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1 1 1 5 1 1 1 1 1
Mercury 0.18 0.81 0.73 0.0372 U 0.0378 U 0.0407 U 0.0384 U 0.0363 U 0.0365 U 0.0960 0.0374 U 0.193 U 0.0389 U 0.0376 U 0.0392 U 0.0412 U 0.0406 U
NOTES:
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte

Soil
23B0662‐06 23B0662‐07 23B0662‐08

Soil Soil Soil Soil Soil Soil Soil

SB‐7 (4‐6)

Soil Soil Soil Soil Soil
23B0662‐14 23B0662‐11 23B0662‐12 23B0662‐09 23B0662‐10 23B0662‐0523B0662‐01 23B0662‐02 23B0662‐03

Soil

SB‐6 (4‐6) SB‐7 (0‐2)SB‐5 (0‐2) SB‐5 (4‐6) SB‐6 (0‐2)

Table 4

Inorganic Constituents In Soil Samples

Clay Street, Brooklyn NY

UUSCO RRUSCO

SB‐1 (0‐2) SB‐1 (4‐6) SB‐2 (0‐2) SB‐2 (4‐6) SB‐3 (0‐2)
Protection of 

GW

23B0662‐04 23B0662‐13
SB‐3 (4‐6) SB‐4 (0‐2) SB‐4 (4‐6)



Sample ID
York ID
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
PEST, 8081 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 5 5 5 5 5 5 5 5 5 5 5 5 5 5
4,4'‐DDD 0.0033 13 14 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
4,4'‐DDE 0.0033 8.9 17 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U NT 0.00201 U
4,4'‐DDE [2C] ~ ~ ~ NT NT NT NT NT NT NT NT NT NT NT NT 0.00204 U NT
4,4'‐DDT 0.0033 7.9 136 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U NT 0.00194 U 0.00278 D 0.00201 U
4,4'‐DDT [2C] ~ ~ ~ NT NT NT NT NT NT NT NT NT NT 0.00186 U NT NT NT
Aldrin 0.005 0.097 0.19 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
alpha‐BHC 0.02 0.48 0.02 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
alpha‐Chlordane 0.094 4.2 2.9 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U NT 0.00194 U 0.00204 U 0.00201 U
alpha‐Chlordane [2C] ~ ~ ~ NT NT NT NT NT NT NT NT NT NT 0.00186 U NT NT NT
beta‐BHC 0.036 0.36 0.09 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Chlordane, total ~ ~ ~ 0.0368 U 0.0374 U 0.0403 U 0.0380 U 0.0359 U 0.0362 U 0.0393 U 0.0370 U 0.0381 U 0.0385 U NT 0.0388 U 0.0408 U 0.0402 U
Chlordane, total [2C] ~ ~ ~ NT NT NT NT NT NT NT NT NT NT 0.0372 UP NT NT NT
delta‐BHC 0.04 100 0.25 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00263 D 0.00194 UP 0.00204 U 0.00201 U
Dieldrin 0.005 0.2 0.1 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endosulfan I 2.4 24 102 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endosulfan II 2.4 24 102 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endosulfan sulfate 2.4 24 1000 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endrin 0.014 11 0.06 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endrin aldehyde ~ ~ ~ 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Endrin ketone ~ ~ ~ 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
gamma‐BHC (Lindane) 0.1 1.3 0.1 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
gamma‐Chlordane ~ ~ ~ 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U NT 0.00194 U 0.00204 U 0.00201 U
gamma‐Chlordane [2C] ~ ~ ~ NT NT NT NT NT NT NT NT NT NT 0.00186 U NT NT NT
Heptachlor 0.042 2.1 0.38 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Heptachlor epoxide ~ ~ ~ 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Methoxychlor ~ ~ ~ 0.00184 U 0.00187 U 0.00202 U 0.00190 U 0.00180 U 0.00181 U 0.00196 U 0.00185 U 0.00191 U 0.00193 U 0.00186 U 0.00194 U 0.00204 U 0.00201 U
Toxaphene ~ ~ ~ 0.184 U 0.187 U 0.202 U 0.190 U 0.180 U 0.181 U 0.196 U 0.185 U 0.191 U 0.193 U 0.186 U 0.194 U 0.204 U 0.201 U
Total Solids % % % % % % % % % % % % % %
Dilution Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1
% Solids ~ ~ ~ 88.700 87.300 81 85.900 91 90.300 83.200 88.200 85.700 84.800 87.900 84.200 80 81.400
PCB, 8082 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor 1016 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1221 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1232 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1242 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1248 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1254 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1260 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1262 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Aroclor 1268 ~ ~ ~ 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
Total PCBs 0.1 1 3.2 0.0186 U 0.0189 U 0.0204 U 0.0192 U 0.0181 U 0.0183 U 0.0198 U 0.0187 U 0.0193 U 0.0194 U 0.0188 U 0.0196 U 0.0206 U 0.0203 U
PFAS, NYSDEC Target List mg/kg mg/kg
Dilution Factor 5 1
1H,1H,2H,2H‐Perfluorodecanesulfonic ac ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
1H,1H,2H,2H‐Perfluorooctanesulfonic ac ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
N‐EtFOSAA ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
N‐MeFOSAA ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoro‐1‐decanesulfonic acid (PFDS) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoro‐1‐heptanesulfonic acid (PFHpS ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoro‐1‐octanesulfonamide (FOSA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorobutanesulfonic acid (PFBS) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorodecanoic acid (PFDA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorododecanoic acid (PFDoA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoroheptanoic acid (PFHpA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorohexanesulfonic acid (PFHxS) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorohexanoic acid (PFHxA) ~ ~ ~ NT NT NT NT NT NT 0.00220 D NT NT NT NT 0.00029 U NT NT
Perfluoro‐n‐butanoic acid (PFBA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorononanoic acid (PFNA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorooctanesulfonic acid (PFOS) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorooctanoic acid (PFOA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoropentanoic acid (PFPeA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorotetradecanoic acid (PFTA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluorotridecanoic acid (PFTrDA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
Perfluoroundecanoic acid (PFUnA) ~ ~ ~ NT NT NT NT NT NT 0.00142 U NT NT NT NT 0.00029 U NT NT
NOTES:
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample

Soil
23B0662‐06 23B0662‐07 23B0662‐08

Soil Soil Soil Soil Soil Soil Soil

SB‐7 (4‐6)

Soil Soil Soil Soil Soil
23B0662‐14 23B0662‐11 23B0662‐12 23B0662‐09 23B0662‐10 23B0662‐0523B0662‐01 23B0662‐02 23B0662‐03

Soil

SB‐6 (4‐6) SB‐7 (0‐2)SB‐5 (0‐2) SB‐5 (4‐6) SB‐6 (0‐2)

Table 5

Pesticides, PCBs and PFAS In Soil Samples

Clay Street, Brooklyn NY

UUSCO RRUSCO

SB‐1 (0‐2) SB‐1 (4‐6) SB‐2 (0‐2) SB‐2 (4‐6) SB‐3 (0‐2)
Protection of 

GW

23B0662‐04 23B0662‐13
SB‐3 (4‐6) SB‐4 (0‐2) SB‐4 (4‐6)



Sample ID

York ID
Sampling Date
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q
VOA, 8260 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1
1,1,1,2‐Tetrachloroethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1,1‐Trichloroethane 0.68 100 0.68 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1,2,2‐Tetrachloroethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1,2‐Trichloroethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1‐Dichloroethane 0.27 26 0.27 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1‐Dichloroethylene 0.33 100 0.33 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,1‐Dichloropropylene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2,3‐Trichlorobenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2,3‐Trichloropropane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2,4,5‐Tetramethylbenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2,4‐Trichlorobenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2,4‐Trimethylbenzene 3.6 52 3.6 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2‐Dibromo‐3‐chloropropane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2‐Dibromoethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2‐Dichlorobenzene 1.1 100 1.1 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2‐Dichloroethane 0.02 3.1 0.02 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,2‐Dichloropropane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,3,5‐Trimethylbenzene 8.4 52 8.4 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,3‐Dichlorobenzene 2.4 49 2.4 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,3‐Dichloropropane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,4‐Dichlorobenzene 1.8 13 1.8 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
1,4‐Dioxane 0.1 13 0.1 0.0930 U 0.160 U 0.0600 U 0.0530 U 0.0690 U 0.0630 U
2,2‐Dichloropropane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
2‐Butanone 0.12 100 0.12 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
2‐Chloroethylvinyl ether ~ ~ ~ 0.0190 U 0.0320 U 0.0120 U 0.0110 U 0.0140 U 0.0130 U
2‐Chlorotoluene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
2‐Hexanone ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
4‐Chlorotoluene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
4‐Methyl‐2‐pentanone ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Acetone 0.05 100 0.05 0.00930 J 0.0280 J 0.00600 U 0.00640 J 0.0220 0.00630 U
Acrolein ~ ~ ~ 0.00930 U 0.0160 U 0.00600 U 0.00530 U 0.00690 U 0.00630 U
Acrylonitrile ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Benzene 0.06 4.8 0.06 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Bromobenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Bromochloromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Bromodichloromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Bromoform ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Bromomethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Carbon disulfide ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Carbon tetrachloride 0.76 2.4 0.76 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Chlorobenzene 1.1 100 1.1 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Chloroethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Chloroform 0.37 49 0.37 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Chloromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
cis‐1,2‐Dichloroethylene 0.25 100 0.25 0.0320 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
cis‐1,3‐Dichloropropylene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Cyclohexane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Dibromochloromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Dibromomethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Dichlorodifluoromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Diisopropyl ether (DIPE) ~ ~ ~ 0.00750 U 0.0130 U 0.00480 U 0.00420 U 0.00550 U 0.00500 U
Ethanol ~ ~ ~ 0.0750 U 0.130 U 0.0480 U 0.0420 U 0.0550 U 0.0500 U
Ethyl Benzene 1 41 1 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Ethyl tert‐butyl ether (ETBE) ~ ~ ~ 0.00750 U 0.0130 U 0.00480 U 0.00420 U 0.00550 U 0.00500 U
Hexachlorobutadiene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Iodomethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Isopropylbenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Methyl acetate ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Methyl Methacrylate ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Methyl tert‐butyl ether (MTBE) 0.93 100 0.93 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Methylcyclohexane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Methylene chloride 0.05 100 0.05 0.0130 J 0.0310 J 0.00600 U 0.00790 J 0.0120 J 0.0120 J
Naphthalene 12 100 12 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
n‐Butylbenzene 12 100 12 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
n‐Propylbenzene 3.9 100 3.9 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
o‐Xylene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
p‐ & m‐ Xylenes ~ ~ ~ 0.00930 U 0.0160 U 0.00600 U 0.00530 U 0.00690 U 0.00630 U
p‐Diethylbenzene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
p‐Ethyltoluene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
p‐Isopropyltoluene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
sec‐Butylbenzene 11 100 11 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Styrene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
tert‐Amyl alcohol (TAA) ~ ~ ~ 0.0750 U 0.130 U 0.0480 U 0.0420 U 0.0550 U 0.0500 U
tert‐Amyl methyl ether (TAME) ~ ~ ~ 0.00750 U 0.0130 U 0.00480 U 0.00420 U 0.00550 U 0.00500 U
tert‐Butyl alcohol (TBA) ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
tert‐Butylbenzene 5.9 100 5.9 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Tetrachloroethylene 1.3 19 1.3 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Tetrahydrofuran ~ ~ ~ 0.00930 U 0.0160 U 0.00600 U 0.00530 U 0.00690 U 0.00630 U
Toluene 0.7 100 0.7 0.0100 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
trans‐1,2‐Dichloroethylene 0.19 100 0.19 0.00700 J 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
trans‐1,3‐Dichloropropylene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
trans‐1,4‐dichloro‐2‐butene ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Trichloroethylene 0.47 21 0.47 0.0730 0.00800 U 0.350 0.00260 U 0.00340 U 0.00310 U
Trichlorofluoromethane ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Vinyl acetate ~ ~ ~ 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Vinyl Chloride 0.02 0.9 0.02 0.00470 U 0.00800 U 0.00300 U 0.00260 U 0.00340 U 0.00310 U
Xylenes, Total 0.26 100 1.6 0.0140 U 0.0240 U 0.00900 U 0.00790 U 0.0100 U 0.00940 U
NOTES:
Any Regulatory Exceedences are color coded by Regulation
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte

Table 6
Volatile Organic Compounds Detected in Soil

Commercial Street, Brooklyn NY

NYSDEC Part 375 

Unrestricted Use Soil 

Cleanup Objectives

NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives ‐

Restricted Residential

SB‐8 (0‐2') SB‐8 (4‐6') SB‐9 (0‐2') SB‐9 (4‐6') SB‐10 (0‐2')NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives‐

Protection of GW

SB‐10 (4‐6')

23B0727‐05 23B0727‐06 23B0727‐01 23B0727‐02 23B0727‐03 23B0727‐04

Soil Soil
2/13/2023 10:10:00 AM 2/13/2023 10:38:00 AM 2/13/2023 9:05:00 AM 2/13/2023 9:15:00 AM 2/13/2023 9:35:00 AM 2/13/2023 9:40:00 AM

Soil Soil Soil Soil



Sample ID
York ID
Sampling Date

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q

Semi‐Volatiles, 1,4‐Dioxane 8270 SIM‐Soil mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1
1,4‐Dioxane 0.1 13 0.1 NT NT NT NT NT 0.0190 U

SVOA, 8270 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 25 2 2 2 2 2
1,1‐Biphenyl ~ ~ ~ 0.344 D 0.0502 U 0.0891 JD 0.0488 U 0.0484 U 0.0527 U
1,2,4,5‐Tetrachlorobenzene ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
1,2,4‐Trichlorobenzene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
1,2‐Dichlorobenzene 1.1 100 1.1 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
1,2‐Diphenylhydrazine (as Azobenzene) ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
1,3‐Dichlorobenzene 2.4 49 2.4 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
1,4‐Dichlorobenzene 1.8 13 1.8 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,3,4,6‐Tetrachlorophenol ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
2,4,5‐Trichlorophenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,4,6‐Trichlorophenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,4‐Dichlorophenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,4‐Dimethylphenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,4‐Dinitrophenol ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
2,4‐Dinitrotoluene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2,6‐Dinitrotoluene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2‐Chloronaphthalene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2‐Chlorophenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2‐Methylnaphthalene ~ ~ ~ 1.490 D 0.0502 U 0.570 D 0.0488 U 0.0484 U 0.0527 U
2‐Methylphenol 0.33 100 0.33 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
2‐Nitroaniline ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
2‐Nitrophenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
3‐ & 4‐Methylphenols 0.33 100 0.33 0.0992 JD 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
3,3‐Dichlorobenzidine ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
3‐Nitroaniline ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
4,6‐Dinitro‐2‐methylphenol ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
4‐Bromophenyl phenyl ether ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
4‐Chloro‐3‐methylphenol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
4‐Chloroaniline ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
4‐Chlorophenyl phenyl ether ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
4‐Nitroaniline ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
4‐Nitrophenol ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
Acenaphthene 20 100 98 2.020 D 0.0502 U 0.0480 JD 0.0488 U 0.0484 U 0.0527 U
Acenaphthylene 100 100 107 0.573 D 0.0502 U 0.0716 JD 0.0488 U 0.0484 U 0.0527 U
Acetophenone ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Aniline ~ ~ ~ 0.256 U 0.201 U 0.191 U 0.195 U 0.193 U 0.211 U
Anthracene 100 100 1000 5.900 D 0.0502 U 0.150 D 0.0488 U 0.0484 U 0.0527 U
Atrazine ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Benzaldehyde ~ ~ ~ 0.469 D 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Benzidine ~ ~ ~ 0.256 U 0.201 U 0.191 U 0.195 U 0.193 U 0.211 U

Benzo(a)anthracene 1 1 1 9.690 D 0.0502 U 0.454 D 0.0488 U 0.0726 JD 0.0527 U

Benzo(a)pyrene 1 1 22 8.110 D 0.0502 U 0.436 D 0.0488 U 0.0484 U 0.0527 U

Benzo(b)fluoranthene 1 1 1.7 6.130 D 0.0502 U 0.441 D 0.0488 U 0.0484 U 0.0527 U

Benzo(g,h,i)perylene 100 100 1000 4.150 D 0.0502 U 0.251 D 0.0488 U 0.0484 U 0.0527 U

Benzo(k)fluoranthene 0.8 3.9 1.7 7.640 D 0.0502 U 0.381 D 0.0488 U 0.0484 U 0.0527 U

Benzoic acid ~ ~ ~ 0.135 D 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Benzyl alcohol ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Benzyl butyl phthalate ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Bis(2‐chloroethoxy)methane ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Bis(2‐chloroethyl)ether ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Bis(2‐chloroisopropyl)ether ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Bis(2‐ethylhexyl)phthalate ~ ~ ~ 0.259 D 0.0502 U 0.0477 U 0.0488 U 0.119 D 0.0527 U
Caprolactam ~ ~ ~ 0.128 U 0.100 U 0.0953 U 0.0974 U 0.0966 U 0.105 U
Carbazole ~ ~ ~ 2.290 D 0.0502 U 0.0716 JD 0.0488 U 0.0484 U 0.0527 U

Chrysene 1 3.9 1 9.060 D 0.0502 U 0.483 D 0.0488 U 0.0788 JD 0.0527 U

Dibenzo(a,h)anthracene 0.33 0.33 1000 3.270 D 0.0502 U 0.0944 JD 0.0488 U 0.0484 U 0.0527 U

Dibenzofuran 7 59 210 3.070 D 0.0502 U 0.0525 JD 0.0488 U 0.0484 U 0.0527 U
Diethyl phthalate ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Dimethyl phthalate ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Di‐n‐butyl phthalate ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Di‐n‐octyl phthalate ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Fluoranthene 100 100 1000 20.500 D 0.0502 U 0.898 D 0.0488 U 0.119 D 0.0527 U
Fluorene 30 100 386 2.190 D 0.0502 U 0.0480 JD 0.0488 U 0.0484 U 0.0527 U
Hexachlorobenzene 0.33 1.2 3.2 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Hexachlorobutadiene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Hexachlorocyclopentadiene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Hexachloroethane ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U

Indeno(1,2,3‐cd)pyrene 0.5 0.5 8.2 3.480 D 0.0502 U 0.293 D 0.0488 U 0.0484 U 0.0527 U

Isophorone ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Naphthalene 12 100 12 2.830 D 0.0502 U 0.495 D 0.0488 U 0.0484 U 0.0527 U
Nitrobenzene ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
N‐Nitrosodimethylamine ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
N‐nitroso‐di‐n‐propylamine ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
N‐Nitrosodiphenylamine ~ ~ ~ 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Pentachlorophenol 0.8 6.7 0.8 0.0641 U 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U
Phenanthrene 100 100 1000 21.200 D 0.0502 U 0.756 D 0.0488 U 0.0842 JD 0.0527 U

Phenol 0.33 100 0.33 0.459 D 0.0502 U 0.0477 U 0.0488 U 0.0484 U 0.0527 U

Pyrene 100 100 1000 17.600 D 0.0502 U 0.860 D 0.0488 U 0.150 D 0.0527 U

NOTES:
Any Regulatory Exceedences are color coded by Regulation
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte

Table 7
Semi‐Volatile Organic Compounds Detected in Soil

Commercial Street, Brooklyn NY

NYSDEC Part 375 

Unrestricted Use Soil 

Cleanup Objectives

NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives ‐

Restricted Residential

SB‐8 (0‐2') SB‐8 (4‐6') SB‐9 (0‐2') SB‐9 (4‐6') SB‐10 (0‐2')
NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives‐

Protection of GW

SB‐10 (4‐6')
23B0727‐05 23B0727‐06 23B0727‐01 23B0727‐02 23B0727‐03 23B0727‐04

Soil

2/13/2023 10:10:00 AM 2/13/2023 10:38:00 AM 2/13/2023 9:05:00 AM 2/13/2023 9:15:00 AM 2/13/2023 9:35:00 AM 2/13/2023 9:40:00 AM

Soil Soil Soil Soil Soil



Sample ID
York ID
Sampling Date
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q
Metals, Target Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1
Aluminum ~ ~ ~ 2,620 788 1,290 8,330 478 610
Antimony ~ ~ ~ 8.800 2.690 4.900 2.440 U 4.300 4.230

Arsenic 13 16 16 7.160 3.280 23.200 5.240 3.460 3.840

Barium 350 400 820 136 29.600 59.900 44.200 147 42.300
Beryllium 7.2 72 47 0.304 0.0900 0.191 0.466 0.0940 0.114
Cadmium 2.5 4.3 7.5 2.070 0.301 U 0.299 0.293 U 0.410 0.317 U
Calcium ~ ~ ~ 4,630 B 172 B 830 B 536 B 544 B 420 B
Chromium ~ ~ ~ 33.200 1.670 6.580 14.500 1.370 2.350
Cobalt ~ ~ ~ 4.540 0.568 4.760 6.250 0.810 0.804

Copper 50 270 1720 365 2.010 U 46.500 35.200 18.100 3.330

Iron ~ ~ ~ 30,400 25,500 42,000 18,900 30,300 36,100

Lead 63 400 450 1,180 28.100 982 13.200 436 22.400

Magnesium ~ ~ ~ 1,200 168 378 2,420 103 119
Manganese 1600 2000 2000 243 8.670 56.500 247 20.800 6

Nickel 30 310 130 74.700 2.440 9.560 15.400 5.510 1.900

Potassium ~ ~ ~ 871 1,670 1,260 1,340 1,100 2,030
Selenium 3.9 180 4 3.200 U 2.510 U 2.410 U 2.440 U 2.470 U 2.640 U
Silver 2 180 8.3 0.646 U 0.506 U 0.486 U 0.492 U 0.498 U 0.533 U
Sodium ~ ~ ~ 82.800 1,710 657 51.200 1,940 3,120
Thallium ~ ~ ~ 3.200 U 2.510 U 2.410 U 2.440 U 2.470 U 2.640 U
Vanadium ~ ~ ~ 41.100 5.340 12.100 21.700 2.110 2.400

Zinc 109 10000 2480 476 5.730 289 300 67.600 5.080

Mercury by 7473 mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 1 1 1 1 1 1

Mercury 0.18 0.81 0.73 1.060 0.0362 U 0.847 0.0352 U 4.280 0.0381 U

NOTES:
Any Regulatory Exceedences are color coded by Regulation

Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte

Table 8
Inorganic Constituents Detected in Soil

Commercial Street, Brooklyn NY

NYSDEC Part 375 

Unrestricted Use Soil 

Cleanup Objectives

NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives ‐

Restricted Residential

SB‐8 (0‐2') SB‐8 (4‐6') SB‐9 (0‐2') SB‐9 (4‐6') SB‐10 (0‐2')
NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives‐

Protection of GW

SB‐10 (4‐6')
23B0727‐05 23B0727‐06 23B0727‐01 23B0727‐02 23B0727‐03 23B0727‐04

Soil
2/13/2023 10:10:00 AM 2/13/2023 10:38:00 AM 2/13/2023 9:05:00 AM 2/13/2023 9:15:00 AM 2/13/2023 9:35:00 AM 2/13/2023 9:40:00 AM

Soil Soil Soil Soil Soil



Sample ID
York ID
Sampling Date
Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q
PEST, 8081 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 50 5 5 5 5 5
4,4'‐DDD 0.0033 13 14 0.00253 U 0.00198 U NT 0.00193 U NT 0.00207 U
4,4'‐DDD [2C] ~ ~ 17 NT NT 0.00188 UP NT 0.00195 UP NT

4,4'‐DDE 0.0033 8.9 ~ 0.956 D 0.00995 D 0.00234 D 0.00193 U 0.00264 D 0.00207 U

4,4'‐DDT 0.0033 7.9 136 0.307 DP 0.0230 D 0.00781 D 0.00193 U 0.00565 D 0.00207 U

Aldrin 0.005 0.097 ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
alpha‐BHC 0.02 0.48 0.19 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
alpha‐Chlordane 0.094 4.2 0.02 0.00253 U 0.00198 U NT 0.00193 U 0.00195 U 0.00207 U
alpha‐Chlordane [2C] ~ ~ 2.9 NT NT 0.00188 UP NT NT NT
beta‐BHC 0.036 0.36 ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Chlordane, total ~ ~ 0.09 0.0506 U 0.0396 U NT 0.0386 U NT 0.0413 U
Chlordane, total [2C] ~ ~ ~ NT NT 0.0376 UP NT 0.0390 UP NT
delta‐BHC 0.04 100 ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U

Dieldrin 0.005 0.2 0.25 0.369 DP NT NT 0.00193 U 0.00195 UP 0.00207 U

Dieldrin [2C] ~ ~ 0.1 NT 0.00248 D 0.00188 UP NT NT NT
Endosulfan I 2.4 24 102 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Endosulfan II 2.4 24 102 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Endosulfan sulfate 2.4 24 1000 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Endrin 0.014 11 0.06 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Endrin aldehyde ~ ~ ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Endrin ketone ~ ~ ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
gamma‐BHC (Lindane) 0.1 1.3 0.1 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
gamma‐Chlordane ~ ~ ~ 0.00253 U 0.00198 U NT 0.00193 U NT 0.00207 U
gamma‐Chlordane [2C] ~ ~ ~ NT NT 0.00188 UP NT 0.00195 UP NT
Heptachlor 0.042 2.1 0.38 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Heptachlor epoxide ~ ~ ~ 0.178 DP 0.00198 UP 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Methoxychlor ~ ~ ~ 0.00253 U 0.00198 U 0.00188 U 0.00193 U 0.00195 U 0.00207 U
Toxaphene ~ ~ ~ 0.253 U 0.198 U 0.188 U 0.193 U 0.195 U 0.207 U
PCB, 8082 MASTER mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Dilution Factor 10 1 1 1 1 1
Aroclor 1016 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1221 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1232 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1242 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1248 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1254 ~ ~ ~ 7.930 D 0.438 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1260 ~ ~ ~ 0.255 U 0.0200 U 0.0321 0.0195 U 0.0197 U 0.0209 U
Aroclor 1262 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U
Aroclor 1268 ~ ~ ~ 0.255 U 0.0200 U 0.0190 U 0.0195 U 0.0197 U 0.0209 U

Total PCBs 0.1 1 3.2 7.930 D 0.438 0.0321 0.0195 U 0.0197 U 0.0209 U

PFAS, NYSDEC Target List ug/kg
Dilution Factor 1
1H,1H,2H,2H‐Perfluorodecanesulfonic acid (8:2 FT ~ ~ ~ NT NT NT NT NT 0.298 U
1H,1H,2H,2H‐Perfluorooctanesulfonic acid (6:2 FTS ~ ~ ~ NT NT NT NT NT 0.298 U
N‐EtFOSAA ~ ~ ~ NT NT NT NT NT 0.298 U
N‐MeFOSAA ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoro‐1‐decanesulfonic acid (PFDS) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoro‐1‐heptanesulfonic acid (PFHpS) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoro‐1‐octanesulfonamide (FOSA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorobutanesulfonic acid (PFBS) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorodecanoic acid (PFDA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorododecanoic acid (PFDoA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoroheptanoic acid (PFHpA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorohexanesulfonic acid (PFHxS) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorohexanoic acid (PFHxA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoro‐n‐butanoic acid (PFBA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorononanoic acid (PFNA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorooctanesulfonic acid (PFOS) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorooctanoic acid (PFOA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoropentanoic acid (PFPeA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorotetradecanoic acid (PFTA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluorotridecanoic acid (PFTrDA) ~ ~ ~ NT NT NT NT NT 0.298 U
Perfluoroundecanoic acid (PFUnA) ~ ~ ~ NT NT NT NT NT 0.298 U
NOTES:
Any Regulatory Exceedences are color coded by Regulation

Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte

Table 9
Pesticides, PCBs and PFAS Detected in Soil

Commercial Street, Brooklyn NY

NYSDEC Part 375 

Unrestricted Use Soil 

Cleanup Objectives

NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives ‐

Restricted Residential

SB‐8 (0‐2') SB‐8 (4‐6') SB‐9 (0‐2') SB‐9 (4‐6') SB‐10 (0‐2')
NYSDEC Part 375 

Restricted Use Soil 

Cleanup Objectives‐

Protection of GW

SB‐10 (4‐6')
23B0727‐05 23B0727‐06 23B0727‐01 23B0727‐02 23B0727‐03 23B0727‐04

Soil
2/13/2023 10:10:00 AM 2/13/2023 10:38:00 AM 2/13/2023 9:05:00 AM 2/13/2023 9:15:00 AM 2/13/2023 9:35:00 AM 2/13/2023 9:40:00 AM

Soil Soil Soil Soil Soil



Sample ID
York ID
Sampling Location

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

VOA, 8260 LOW MASTER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 200 1 1 1 1 1 1 1
1,1,1,2‐Tetrachloroethane 5 0.216 U 0.216 U 0.216 U 0.216 U 0.216 U 0.216 U 0.216 U 0.216 U
1,1,1‐Trichloroethane 5 0.266 U 0.266 U 0.266 U 0.266 U 0.266 U 0.266 U 0.266 U 0.266 U
1,1,2,2‐Tetrachloroethane 5 0.256 U 0.256 U 0.256 U 0.256 U 0.256 U 0.256 U 0.256 U 0.256 U
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) 5 0.850 0.286 U 0.286 U 0.286 U 0.286 U 0.286 U 0.286 U 0.286 U

1,1,2‐Trichloroethane 1 1.380 0.249 U 0.249 U 0.249 U 0.249 U 0.249 U 0.249 U 0.249 U

1,1‐Dichloroethane 5 0.650 0.272 U 0.272 U 0.272 U 0.272 U 0.272 U 0.272 U 0.272 U

1,1‐Dichloroethylene 5 11.200 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U

1,2,3‐Trichlorobenzene 5 0.222 U 0.222 U 0.222 U 0.222 U 0.222 U 0.222 U 0.222 U 0.222 U
1,2,3‐Trichloropropane 0.04 0.273 U 0.273 U 0.273 U 0.273 U 0.273 U 0.273 U 0.273 U 0.273 U
1,2,4‐Trichlorobenzene 5 0.138 U 0.138 U 0.138 U 0.138 U 0.138 U 0.138 U 0.138 U 0.138 U
1,2,4‐Trimethylbenzene 5 0.370 J 0.310 U 0.310 U 0.310 U 0.310 U 0.310 U 0.310 U 0.310 U
1,2‐Dibromo‐3‐chloropropane 0.04 0.432 U 0.432 U 0.432 U 0.432 U 0.432 U 0.432 U 0.432 U 0.432 U
1,2‐Dibromoethane 0.0006 0.215 U 0.215 U 0.215 U 0.215 U 0.215 U 0.215 U 0.215 U 0.215 U
1,2‐Dichlorobenzene 3 0.270 U 0.270 U 0.270 U 0.270 U 0.270 U 0.270 U 0.270 U 0.270 U
1,2‐Dichloroethane 0.6 0.510 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U
1,2‐Dichloropropane 1 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U 0.327 U
1,3,5‐Trimethylbenzene 5 0.347 U 0.347 U 0.347 U 0.347 U 0.347 U 0.347 U 0.347 U 0.347 U
1,3‐Dichlorobenzene 3 0.283 U 0.283 U 0.283 U 0.283 U 0.283 U 0.283 U 0.283 U 0.283 U
1,3‐Dichloropropane 5 0.260 U 0.260 U 0.260 U 0.260 U 0.260 U 0.260 U 0.260 U 0.260 U
1,4‐Dichlorobenzene 3 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U
1,4‐Dioxane ~ 35.300 U 35.300 U 35.300 U 35.300 U 35.300 U 35.300 U 35.300 U 35.300 U
2‐Butanone 50 0.421 U 0.421 U 0.421 U 0.421 U 0.421 U 1.330 0.421 U 0.421 U
2‐Hexanone 50 0.320 U 0.320 U 0.320 U 0.320 U 0.320 U 0.320 U 0.320 U 0.320 U
4‐Methyl‐2‐pentanone ~ 0.365 U 0.365 U 0.365 U 0.365 U 0.365 U 0.365 U 0.365 U 0.365 U
Acetone 50 1.340 U 3.940 1.340 U 1.340 U 1.340 U 1.340 U 1.340 U 1.340 U
Acrolein ~ 0.447 U 0.447 U 0.447 U 0.447 U 0.447 U 0.447 U 0.447 U 0.447 U
Acrylonitrile ~ 0.422 U 0.422 U 0.422 U 0.422 U 0.422 U 0.422 U 0.422 U 0.422 U
Benzene 1 0.279 U 0.279 U 0.279 U 0.279 U 0.279 U 0.279 U 0.279 U 0.279 U
Bromochloromethane 5 0.354 U 0.354 U 0.354 U 0.354 U 0.354 U 0.354 U 0.354 U 0.354 U
Bromodichloromethane 50 0.950 0.245 U 0.245 U 0.245 U 0.245 U 0.245 U 0.245 U 0.245 U
Bromoform 50 0.163 U 0.163 U 0.163 U 0.163 U 0.163 U 0.163 U 0.163 U 0.163 U
Bromomethane 5 0.119 U 0.119 U 0.119 U 0.119 U 0.119 U 0.119 U 0.119 U 0.119 U
Carbon disulfide ~ 0.362 U 0.362 U 0.362 U 0.362 U 0.362 U 0.362 U 0.362 U 0.362 U
Carbon tetrachloride 5 0.204 U 0.204 U 0.204 U 0.204 U 0.204 U 0.204 U 0.204 U 0.204 U
Chlorobenzene 5 0.284 U 0.284 U 0.284 U 0.284 U 0.284 U 0.284 U 0.284 U 0.284 U
Chloroethane 5 0.448 U 0.448 U 0.448 U 0.448 U 0.448 U 0.448 U 0.448 U 0.448 U

Chloroform 7 12 0.243 U 0.390 J 0.370 J 0.930 0.243 U 0.243 U 0.243 U

Chloromethane 5 0.372 U 0.372 U 0.372 U 0.372 U 0.372 U 0.372 U 0.372 U 0.372 U

cis‐1,2‐Dichloroethylene 5 1,340 D 0.330 J 1.580 0.740 1.990 10.400 0.294 U 0.294 U

cis‐1,3‐Dichloropropylene 0.4 0.262 U 0.262 U 0.262 U 0.262 U 0.262 U 0.262 U 0.262 U 0.262 U
Cyclohexane ~ 0.491 U 0.491 U 0.491 U 0.491 U 0.491 U 0.491 U 0.491 U 0.491 U
Dibromochloromethane 50 0.146 U 0.146 U 0.146 U 0.146 U 0.146 U 0.146 U 0.146 U 0.146 U
Dibromomethane ~ 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U
Dichlorodifluoromethane 5 0.451 U 0.451 U 0.451 U 0.451 U 0.451 U 0.451 U 0.451 U 0.451 U
Ethyl Benzene 5 0.290 U 0.290 U 0.290 U 0.290 U 0.290 U 0.290 U 0.290 U 0.290 U
Hexachlorobutadiene 0.5 0.241 U 0.241 U 0.241 U 0.241 U 0.241 U 0.241 U 0.241 U 0.241 U
Isopropylbenzene 5 0.405 U 0.405 U 0.405 U 0.405 U 0.405 U 0.405 U 0.405 U 0.405 U
Methyl acetate ~ 0.442 U 0.442 U 0.442 U 0.442 U 0.442 U 0.442 U 0.442 U 0.442 U
Methyl tert‐butyl ether (MTBE) 10 0.244 U 0.244 U 3.030 2.350 0.244 U 0.360 J 0.244 U 0.244 U
Methylcyclohexane ~ 0.477 U 0.477 U 0.477 U 0.477 U 0.477 U 0.477 U 0.477 U 0.477 U
Methylene chloride 5 0.397 U 0.397 U 0.397 U 0.397 U 0.397 U 0.397 U 0.680 JB 0.680 JB
Naphthalene 10 0.560 J 0.590 J 0.212 U 0.212 U 0.212 U 0.212 U 0.212 U 0.212 U
n‐Butylbenzene 5 0.399 U 0.399 U 0.399 U 0.399 U 0.399 U 0.399 U 0.399 U 0.399 U
n‐Propylbenzene 5 0.384 U 0.384 U 0.384 U 0.384 U 0.384 U 0.384 U 0.384 U 0.384 U
o‐Xylene 5 0.261 U 0.261 U 0.261 U 0.261 U 0.261 U 0.261 U 0.261 U 0.261 U
p‐ & m‐ Xylenes ~ 0.578 U 0.578 U 0.578 U 0.578 U 0.578 U 0.578 U 0.578 U 0.578 U
p‐Diethylbenzene ~ 0.341 U 0.341 U 0.341 U 0.341 U 0.341 U 0.450 J 0.341 U 0.341 U
p‐Ethyltoluene ~ 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
p‐Isopropyltoluene 5 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U 0.377 U
sec‐Butylbenzene 5 0.444 U 0.444 U 0.444 U 0.444 U 0.444 U 0.444 U 0.444 U 0.444 U
Styrene 5 0.255 U 0.255 U 0.255 U 0.255 U 0.255 U 0.255 U 0.255 U 0.255 U
tert‐Butyl alcohol (TBA) ~ 0.608 U 0.608 U 0.608 U 0.608 U 0.608 U 0.608 U 0.608 U 0.608 U
tert‐Butylbenzene 5 0.367 U 0.367 U 0.367 U 0.367 U 0.367 U 0.367 U 0.367 U 0.367 U

Tetrachloroethylene 5 6.280 0.239 U 0.239 U 0.239 U 0.239 U 0.239 U 0.239 U 0.239 U

Toluene 5 0.346 U 0.346 U 0.346 U 0.346 U 0.346 U 0.346 U 0.346 U 0.346 U

trans‐1,2‐Dichloroethylene 5 42.600 0.279 U 0.279 U 0.279 U 0.279 U 0.580 0.279 U 0.279 U

trans‐1,3‐Dichloropropylene 0.4 0.229 U 0.229 U 0.229 U 0.229 U 0.229 U 0.229 U 0.229 U 0.229 U

Trichloroethylene 5 6,370 D 1.300 15.200 11.200 11.900 19.500 0.370 J 0.280 J

Trichlorofluoromethane 5 0.337 U 0.337 U 0.337 U 0.337 U 0.337 U 0.337 U 0.337 U 0.337 U

Vinyl Chloride 2 30.400 0.469 U 0.469 U 0.469 U 0.469 U 0.469 U 0.469 U 0.469 U

Xylenes, Total 5 0.836 U 0.836 U 0.836 U 0.836 U 0.836 U 0.836 U 0.836 U 0.836 U

NOTES:
Any Regulatory Exceedences are color coded by Regulation

Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte
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Sample ID
York ID
Sampling Location

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Semi‐Volatiles, 1,4‐Dioxane 8270 SIM‐Aqueous ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1

1,4‐Dioxane ~ 1.230 0.300 U 0.300 U 0.300 U NT 0.300 U 0.300 U 0.300 U

SVOA, 8270 LOW MASTER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
1,1‐Biphenyl ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,2,4,5‐Tetrachlorobenzene ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,2,4‐Trichlorobenzene 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,2‐Dichlorobenzene 3 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,2‐Diphenylhydrazine (as Azobenzene) ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,3‐Dichlorobenzene 3 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
1,4‐Dichlorobenzene 3 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,3,4,6‐Tetrachlorophenol ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4,5‐Trichlorophenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4,6‐Trichlorophenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4‐Dichlorophenol 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4‐Dimethylphenol 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4‐Dinitrophenol 10 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,4‐Dinitrotoluene 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2,6‐Dinitrotoluene 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Chloronaphthalene 10 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Chlorophenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Methylnaphthalene ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Methylphenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Nitroaniline 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
2‐Nitrophenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
3‐ & 4‐Methylphenols 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
3,3‐Dichlorobenzidine 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
3‐Nitroaniline 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4,6‐Dinitro‐2‐methylphenol ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Bromophenyl phenyl ether ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Chloro‐3‐methylphenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Chloroaniline 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Chlorophenyl phenyl ether ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Nitroaniline 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
4‐Nitrophenol 1 5.410 U 5.880 U 5.260 U 5.410 U 5.410 U 5.260 U 6.670 U 9.090 U
Acetophenone ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Alpha Terpineol ~ 5.410 U 5.880 U 5.260 U 5.410 U 5.410 U 5.260 U 6.670 U 9.090 U
Aniline 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Benzaldehyde ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Benzidine ~ 5.410 U 5.880 U 5.260 U 5.410 U 5.410 U 5.260 U 6.670 U 9.090 U
Benzoic acid ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Benzyl alcohol ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Benzyl butyl phthalate 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Bis(2‐chloroethoxy)methane 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Bis(2‐chloroethyl)ether 1 1.080 U 1.180 U 1.050 U 1.080 U 1.080 U 1.050 U 1.330 U 1.820 U
Bis(2‐chloroisopropyl)ether 5 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Caprolactam ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Carbazole ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Dibenzofuran ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Diethyl phthalate 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Dimethyl phthalate 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Di‐n‐butyl phthalate 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Di‐n‐octyl phthalate 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
Hexachlorocyclopentadiene 5 5.410 U 5.880 U 5.260 U 5.410 U 5.410 U 5.260 U 6.670 U 9.090 U
Isophorone 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
N‐nitroso‐di‐n‐propylamine ~ 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U
N‐Nitrosodiphenylamine 50 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U

Phenol 1 2.700 U 2.940 U 2.630 U 2.700 U 2.700 U 2.630 U 3.330 U 4.550 U

SVOA, 8270 SIM MASTER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 20 1 1 2 1 1 1
Acenaphthene 20 0.0541 U 1.880 0.0526 U 0.0541 U 0.195 0.0526 U 0.0667 U 0.0909 U
Acenaphthylene ~ 0.0541 U 1.720 0.0526 U 0.0541 U 0.0973 0.0526 U 0.0667 U 0.0909 U
Anthracene 50 0.0541 U 15.100 D 0.0526 U 0.0541 U 0.0865 0.0526 U 0.0667 U 0.0909 U
Atrazine ~ 0.541 U 0.588 U 0.526 U 0.541 U 0.541 U 0.526 U 0.667 U 0.909 U
Benzo(a)anthracene 0.002 0.0541 U 47.100 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Benzo(a)pyrene 0.002 0.0541 U 46.400 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Benzo(b)fluoranthene 0.002 0.0541 U 36.200 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Benzo(g,h,i)perylene ~ 0.0541 U 34.400 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Benzo(k)fluoranthene 0.002 0.0541 U 39.800 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Bis(2‐ethylhexyl)phthalate 5 0.984 0.953 0.526 U 0.541 U 4.710 BD 0.747 B 0.667 U 1.110
Chrysene 0.002 0.0541 U 45.900 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Dibenzo(a,h)anthracene ~ 0.0541 U 4.780 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Fluoranthene 50 0.0541 U 109 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Fluorene 50 0.0541 U 2.220 0.0526 U 0.0541 U 0.173 0.0526 U 0.413 0.709
Hexachlorobenzene 0.04 0.0216 U 0.0235 U 0.0211 U 0.0216 U 0.0216 U 0.0211 U 0.0267 U 0.0364 U
Hexachlorobutadiene 0.5 0.541 U 0.588 U 0.526 U 0.541 U 0.541 U 0.526 U 0.667 U 0.909 U
Hexachloroethane 5 0.541 U 0.588 U 0.526 U 0.541 U 0.541 U 0.526 U 0.667 U 0.909 U
Indeno(1,2,3‐cd)pyrene 0.002 0.0541 U 31.300 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0667 U 0.0909 U
Naphthalene 10 0.0541 U 1.410 0.0526 U 0.0541 U 0.346 0.0842 0.0667 U 0.0909 U
Nitrobenzene 0.4 0.270 U 0.294 U 0.263 U 0.270 U 0.270 U 0.263 U 0.333 U 0.455 U
N‐Nitrosodimethylamine ~ 0.541 U 0.588 U 0.526 U 0.541 U 0.541 U 0.526 U 0.667 U 0.909 U
Pentachlorophenol 1 0.270 U 0.294 U 0.263 U 0.270 U 0.270 U 0.263 U 0.333 U 0.455 U

Phenanthrene 50 0.0541 U 62.800 D 0.0526 U 0.0541 U 0.692 0.0526 U 0.0667 U 0.0909 U

Pyrene 50 0.0541 U 78.400 D 0.0526 U 0.0541 U 0.0541 U 0.0526 U 0.0800 0.145

NOTES:
Any Regulatory Exceedences are color coded by Regulation
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysi
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte
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Sample ID
York ID
Sampling Location

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Metals, Target Analyte, ICP ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 2 1 1 1 1 1 1
Aluminum ~ 94.200 64,600 196 456 7,860 2,220 55.600 U 55.600 U
Barium 1000 61.700 423 98.800 98.800 272 62.500 U 27.800 U 27.800 U
Calcium ~ 107,000 B 274,000 B 202,000 B 203,000 B 62,800 B 45,900 B 189 B 165 B

Chromium 50 5.560 U 165 5.560 U 5.560 U 29.400 12.500 U 5.560 U 5.560 U

Cobalt ~ 4.440 U 90.800 4.440 U 4.440 U 7.270 10 U 4.440 U 4.440 U

Copper 200 22.200 U 319 22.200 U 22.200 U 49.100 50 U 22.200 U 22.200 U

Iron ~ 278 U 155,000 D 437 1,140 29,700 6,140 278 U 278 U

Lead 25 5.560 U 159 5.560 U 5.560 U 75.400 12.500 U 5.560 U 5.560 U

Magnesium 35000 31,100 60,500 40,300 38,300 5,730 4,700 55.600 U 55.600 U

Manganese 300 586 3,700 1,080 1,000 660 225 5.560 U 5.560 U

Nickel 100 11.100 U 168 11.100 U 11.100 U 31.500 25 U 11.100 U 11.100 U

Potassium ~ 7,730 41,900 4,860 5,040 16,300 15,000 163 132
Silver 50 5.560 U 5.560 U 5.560 U 5.560 U 5.560 U 12.500 U 5.560 U 5.560 U

Sodium 20000 124,000 93,400 189,000 186,000 13,900 29,700 556 U 556 U

Vanadium ~ 11.100 U 217 11.100 U 11.100 U 23.900 25 U 11.100 U 11.100 U

Zinc 2000 27.800 U 535 27.800 U 27.800 U 197 219 27.800 U 27.800 U

Metals, Target Analyte, ICP Dissolved ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
Aluminum ~ 124 7,850 174 196 1,740 B 477 B 55.600 U 55.600 U
Barium 1000 68.300 71.300 107 106 237 27.800 U 27.800 U 27.800 U
Calcium ~ 107,000 B 275,000 B 208,000 B 202,000 B 68,200 49,700 157 B 105 B
Chromium 50 5.560 U 17.500 5.560 U 5.560 U 16.700 5.560 U 5.560 U 5.560 U
Cobalt ~ 4.440 U 42.200 4.440 U 4.440 U 10 U 4.440 U 4.440 U 4.440 U

Copper 200 22.200 U 230 22.200 U 22.200 U 50 U 22.200 U 22.200 U 22.200 U

Iron ~ 278 U 17,800 356 278 U 23,800 1,160 278 U 278 U

Lead 25 6.800 86.600 5.560 U 5.560 U 69 5.560 U 5.560 U 5.560 U

Magnesium 35000 33,500 39,000 41,900 41,700 5,240 4,840 55.600 U 55.600 U

Manganese 300 638 3,180 1,150 1,120 700 230 5.560 U 5.560 U

Nickel 100 11.100 U 52.200 11.100 U 11.100 U 26 13.600 11.100 U 11.100 U
Potassium ~ 8,670 30,100 5,480 5,150 16,000 16,600 55.600 U 55.600 U
Silver 50 5.560 U 5.560 U 5.560 U 5.560 U 12.500 U 5.560 U 5.560 U 5.560 U

Sodium 20000 126,000 94,200 196,000 189,000 14,700 31,900 556 U 556 U

Vanadium ~ 11.100 U 47.500 11.100 U 11.100 U 25 U 11.100 U 11.100 U 11.100 U

Zinc 2000 51.900 193 27.800 U 27.800 U 200 230 27.800 U 27.800 U

Metals, Target Analyte, ICPMS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
Antimony 3 1.110 U 1.110 U 1.110 U 1.110 U 2 U 2.500 U 1.110 U 1.110 U
Arsenic 25 1.110 U 7.540 1.110 U 1.110 U 9.230 2.500 U 1.110 U 1.110 U
Beryllium 3 0.333 U 1.240 0.333 U 0.333 U 0.642 0.750 U 0.333 U 0.333 U
Cadmium 5 0.556 U 0.821 0.556 U 0.556 U 1 U 1.250 U 0.556 U 0.556 U

Selenium 10 4.840 47.600 17.300 15.300 2 U 2.610 1.110 U 1.110 U

Thallium ~ 1.110 U 1.110 U 1.110 U 1.110 U 2 U 2.500 U 1.110 U 1.110 U

Metals, Target Analyte, ICPMS Dissolved ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
Antimony 3 1.110 U 1.110 U 1.110 U 1.110 U 2 U 1.110 U 1.110 U 1.110 U
Arsenic 25 1.110 U 2.110 1.110 U 1.110 U 2.300 1.110 U 1.110 U 1.110 U
Beryllium 3 0.333 U 0.769 0.333 U 0.333 U 0.600 U 0.333 U 0.333 U 0.333 U
Cadmium 5 0.556 U 0.591 0.556 U 0.556 U 1 U 0.839 0.556 U 0.556 U

Selenium 10 6.470 29 16.100 17.600 2 U 1.110 U 1.110 U 1.110 U

Thallium ~ 1.110 U 1.110 U 1.110 U 1.110 U 2 U 1.110 U 1.110 U 1.110 U

Mercury by 7470/7471 ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 10 1 2

Mercury 0.7 0.200 U 0.400 0.200 U 0.200 U 0.200 U 2 U 0.200 U 0.400 U

Mercury, Dissolved ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1

Mercury 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U

NOTES:
Any Regulatory Exceedences are color coded by Regulation

Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysi
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte

GW‐5 GW‐4
23B0727‐08 23B0727‐09

Commercial St. Commercial St.
23B0854‐05

Water

Clay St. Clay St. Clay St.

Water Water Water WaterWater Water
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Table 12

Inorganic Constituents in Groundwater

Clay Street, Brooklyn NY

NYSDEC TOGS 

Standards and 

Guidance Values ‐ GA

GW‐1 GW‐3 GW‐X S‐FB‐1 GW‐FB‐1GW‐2
23B0854‐03
Clay St.

Water

23B0854‐01 23B0854‐02 23B0854‐04



Sample ID
York ID
Sampling Location 

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

PEST, 8081 MASTER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
4,4'‐DDD 0.3 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
4,4'‐DDE 0.2 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U NT
4,4'‐DDT 0.2 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
Aldrin ~ 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U NT
alpha‐BHC 0.01 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
alpha‐Chlordane ~ 0.00421 U 0.00485 U 0.00444 U NT 0.00421 U 0.00421 U NT NT
beta‐BHC 0.04 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U NT 0.00457 U
Chlordane, total 0.05 0.211 U 0.242 U 0.222 U 0.216 U 0.211 U 0.211 U 0.286 U 0.229 U
delta‐BHC 0.04 0.00421 U 0.00779 NT NT 0.00421 U NT 0.00571 U 0.00457 U
delta‐BHC [2C] ~ NT NT 0.00568 0.00432 U NT 0.00421 U NT NT
Dieldrin 0.004 0.00211 U NT 0.00222 U 0.00216 U 0.00211 U 0.00211 U 0.00286 U 0.00229 U
Endosulfan I ~ 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
Endosulfan II ~ NT 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U NT NT
Endosulfan sulfate ~ 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
Endrin ~ 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
Endrin aldehyde 5 0.0105 U 0.0121 U 0.0111 U 0.0108 U 0.0105 U 0.0105 U 0.0143 U 0.0114 U
Endrin ketone 5 0.0105 U 0.0121 U 0.0111 U 0.0108 U 0.0105 U 0.0105 U 0.0143 U 0.0114 U
gamma‐BHC (Lindane) 0.05 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
gamma‐Chlordane ~ 0.0105 U 0.0121 U 0.0111 U NT 0.0105 U 0.0105 U NT NT
Heptachlor 0.04 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U NT
Heptachlor epoxide 0.03 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U
Methoxychlor 35 0.00421 U 0.00485 U 0.00444 U 0.00432 U 0.00421 U 0.00421 U 0.00571 U 0.00457 U

Toxaphene 0.06 0.105 U 0.121 U 0.111 U 0.108 U 0.105 U 0.105 U 0.143 U 0.114 U

PCB, 8082 MASTER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Dilution Factor 1 1 1 1 1 1 1 1
Aroclor 1016 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1221 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1232 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1242 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1248 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1254 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1260 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1262 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U
Aroclor 1268 ~ 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U

Total PCBs 0.09 0.0526 U 0.0606 U 0.0556 U 0.0541 U 0.0526 U 0.0526 U 0.0714 U 0.0571 U

PFAS, NYSDEC Target List ug/L ug/L ug/L ug/L
Dilution Factor 5 5 5 5
1H,1H,2H,2H‐Perfluorodecanesulfonic acid (8:2 FTS) ~ 0.00500 U 0.00500 U 0.00481 U NT NT 0.00463 U NT NT
1H,1H,2H,2H‐Perfluorooctanesulfonic acid (6:2 FTS) ~ 0.0125 U 0.0248 D 0.0120 U NT NT 0.00231 U NT NT
N‐EtFOSAA ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
N‐MeFOSAA ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluoro‐1‐decanesulfonic acid (PFDS) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluoro‐1‐heptanesulfonic acid (PFHpS) ~ 0.00105 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluoro‐1‐octanesulfonamide (FOSA) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluorobutanesulfonic acid (PFBS) ~ 0.00414 0.00415 0.0197 NT NT 0.00664 NT NT
Perfluorodecanoic acid (PFDA) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluorododecanoic acid (PFDoA) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluoroheptanoic acid (PFHpA) ~ 0.0113 0.00333 0.0303 NT NT 0.0225 NT NT
Perfluorohexanesulfonic acid (PFHxS) ~ 0.00381 0.00168 0.0195 NT NT 0.00171 NT NT
Perfluorohexanoic acid (PFHxA) ~ 0.0103 0.00588 0.0317 NT NT 0.00993 NT NT
Perfluoro‐n‐butanoic acid (PFBA) ~ 0.00690 0.00439 0.0243 NT NT 0.0107 NT NT
Perfluorononanoic acid (PFNA) ~ 0.00170 0.00100 U 0.00096 U NT NT 0.0172 NT NT
Perfluorooctanesulfonic acid (PFOS) ~ 0.0187 0.00182 0.00703 NT NT 0.0318 NT NT
Perfluorooctanoic acid (PFOA) ~ 0.0884 0.00920 0.111 NT NT 0.0747 NT NT
Perfluoropentanoic acid (PFPeA) ~ 0.00916 0.00505 0.0316 NT NT 0.00562 NT NT
Perfluorotetradecanoic acid (PFTA) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT
Perfluorotridecanoic acid (PFTrDA) ~ 0.00100 U 0.00100 U 0.00096 U NT NT 0.00093 U NT NT

Perfluoroundecanoic acid (PFUnA) ~ 0.00100 U 0.00260 0.00096 U NT NT 0.00093 U NT NT

NOTES:
Any Regulatory Exceedences are color coded by Regulation

Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysi
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte
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Table 13

PCB, Pest and PFAS in Groundwater

Clay Street, Brooklyn NY

NYSDEC TOGS 

Standards and 

Guidance Values ‐ GA

GW‐1 GW‐3 GW‐X S‐FB‐1 GW‐FB‐1GW‐2
23B0854‐03
Clay St.

Water

23B0854‐01 23B0854‐02 23B0854‐04



Sample ID

Sample Location

Sampling Date

Client Matrix

Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Volatile Organics, EPA TO15 Full List ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
Dilution Factor 0.814 562.8 5.404 10746.7 328.2 130.32 1.447 0.722 7.06 31.08 6.064
1,1,1,2‐Tetrachloroethane 0.560 U 9.700 U 3.700 U 20 U 11 U 11 U 0.990 U 0.500 U 4.800 U 11 U 4.200 U
1,1,1‐Trichloroethane 100 0.440 U 54 D 10 D 200 D 9 D 9.800 D 3.900 D 0.390 U 3.900 U 8.500 U 3.300 U
1,1,2,2‐Tetrachloroethane 0.560 U 9.700 U 3.700 U 20 U 11 U 11 U 0.990 U 0.500 U 4.800 U 11 U 4.200 U
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) 0.620 U 11 U 4.100 U 22 U 13 U 12 U 1.100 U 0.550 U 5.400 U 12 U 4.600 U
1,1,2‐Trichloroethane 0.440 U 7.700 U 2.900 U 16 U 9 U 8.900 U 0.790 U 0.390 U 3.900 U 8.500 U 3.300 U
1,1‐Dichloroethane 0.330 U 5.700 U 2.200 U 12 U 6.600 U 6.600 U 0.590 U 0.290 U 2.900 U 6.300 U 2.500 U
1,1‐Dichloroethylene 6 0.0810 U 1.400 U 0.540 U 2.900 U 1.600 U 1.600 U 0.140 U 0.0720 U 0.700 U 1.500 U 0.600 U
1,2,4‐Trichlorobenzene 0.600 U 10 U 4 U 22 U 12 U 12 U 1.100 U 0.540 U 5.200 U 12 U 4.500 U
1,2,4‐Trimethylbenzene 0.400 U 6.900 U 2.700 U 14 U 8.100 U 8 U 0.780 D 0.350 U 3.500 U 7.600 U 3 U
1,2‐Dibromoethane 0.630 U 11 U 4.200 U 22 U 13 U 13 U 1.100 U 0.550 U 5.400 U 12 U 4.700 U
1,2‐Dichlorobenzene 0.490 U 8.500 U 3.200 U 18 U 9.900 U 9.800 U 0.870 U 0.430 U 4.200 U 9.300 U 3.600 U
1,2‐Dichloroethane 0.330 U 5.700 U 2.200 U 12 U 6.600 U 6.600 U 0.590 U 0.290 U 2.900 U 6.300 U 2.500 U
1,2‐Dichloropropane 0.380 U 6.500 U 2.500 U 13 U 7.600 U 7.500 U 0.670 U 0.330 U 3.300 U 7.200 U 2.800 U
1,2‐Dichlorotetrafluoroethane 0.570 U 9.800 U 3.800 U 20 U 11 U 11 U 1 U 0.500 U 4.900 U 11 U 4.200 U
1,3,5‐Trimethylbenzene 0.400 U 6.900 U 2.700 U 14 U 8.100 U 8 U 0.710 U 0.350 U 3.500 U 7.600 U 3 U
1,3‐Butadiene 0.540 U 9.300 U 3.600 U 19 U 11 U 11 U 0.960 U 0.480 U 4.700 U 10 U 7.800 D
1,3‐Dichlorobenzene 0.490 U 8.500 U 3.200 U 18 U 9.900 U 9.800 U 0.870 U 0.430 U 4.200 U 9.300 U 3.600 U
1,3‐Dichloropropane 0.380 U 6.500 U 2.500 U 13 U 7.600 U 7.500 U 0.670 U 0.330 U 3.300 U 7.200 U 2.800 U
1,4‐Dichlorobenzene 0.490 U 8.500 U 3.200 U 18 U 9.900 U 9.800 U 0.870 U 0.430 U 4.200 U 9.300 U 3.600 U
1,4‐Dioxane 0.590 U 10 U 3.900 U 21 U 12 U 12 U 1 U 0.520 U 5.100 U 11 U 4.400 U
2‐Butanone 0.820 D 4.100 U 1.900 D 8.600 U 4.800 U 4.800 U 0.430 U 0.870 D 11 D 4.600 U 1.800 U
2‐Hexanone 0.670 U 12 U 4.400 U 24 U 13 U 13 U 1.200 U 0.590 U 5.800 U 13 U 5 U
3‐Chloropropene 1.300 U 22 U 8.500 U 46 U 26 U 25 U 2.300 U 1.100 U 11 U 24 U 9.500 U
4‐Methyl‐2‐pentanone 0.330 U 5.800 U 2.200 U 12 U 6.700 U 6.700 U 0.590 U 0.300 U 2.900 U 6.400 U 2.500 U
Acetone 3.700 D 42 D 36 D 330 D 74 D 180 D 99 D 8.900 D 130 D 46 D 29 D
Acrylonitrile 0.180 U 3.100 U 1.200 U 6.300 U 3.600 U 3.500 U 0.310 U 0.160 U 1.500 U 3.400 U 1.300 U
Benzene 0.310 D 4.500 U 1.700 U 9.300 U 5.200 U 5.200 U 0.460 U 0.280 D 2.500 D 5 U 1.900 U
Benzyl chloride 0.420 U 7.300 U 2.800 U 15 U 8.500 U 8.400 U 0.750 U 0.370 U 3.700 U 8 U 3.100 U
Bromodichloromethane 0.550 U 9.400 U 3.600 U 20 U 11 U 11 U 0.970 U 0.480 U 4.700 U 10 U 4.100 U
Bromoform 0.840 U 15 U 5.600 U 30 U 17 U 17 U 1.500 U 0.750 U 7.300 U 16 U 6.300 U
Bromomethane 0.320 U 5.500 U 2.100 U 11 U 6.400 U 6.300 U 0.560 U 0.280 U 2.700 U 6 U 2.400 U
Carbon disulfide 0.250 U 4.400 U 1.700 U 9.100 U 5.100 U 5.100 U 0.450 U 0.220 U 30 D 4.800 U 13 D
Carbon tetrachloride 6 0.360 D 2.200 U 0.850 U 9.200 D 2.600 U 2.600 U 0.360 D 0.360 D 1.100 U 27 D 1.500 D
Chlorobenzene 0.370 U 6.500 U 2.500 U 13 U 7.600 U 7.500 U 0.670 U 0.330 U 3.300 U 7.200 U 2.800 U
Chloroethane 0.210 U 3.700 U 1.400 U 7.700 U 4.300 U 4.300 U 0.380 U 0.190 U 1.900 U 4.100 U 1.600 U
Chloroform 0.400 U 38 D 5 D 300 D 62 D 15 D 0.710 D 0.350 U 3.400 U 52 D 3.300 D
Chloromethane 1.300 D 2.900 U 1.100 U 6 U 3.400 U 3.400 U 0.300 U 1.100 D 1.500 U 3.200 U 1.300 U
cis‐1,2‐Dichloroethylene 6 0.0810 U 8.900 D 7.100 D 120 D 7.800 D 4.500 D 0.140 U 0.0720 U 0.700 U 2.500 D 0.600 U
cis‐1,3‐Dichloropropylene 0.370 U 6.400 U 2.500 U 13 U 7.400 U 7.400 U 0.660 U 0.330 U 3.200 U 7.100 U 2.800 U
Cyclohexane 0.280 U 17 D 1.900 U 10 U 5.600 U 5.600 U 0.500 U 0.250 U 8 D 8 D 23 D
Dibromochloromethane 0.690 U 12 U 4.600 U 25 U 14 U 14 U 1.200 U 0.620 U 6 U 13 U 5.200 U
Dichlorodifluoromethane 2.400 D 7 U 2.700 U 14 U 8.100 U 8.100 U 2.900 D 2.500 D 3.500 U 7.700 U 3 U
Ethyl acetate 0.590 U 10 U 3.900 U 21 U 12 U 12 U 1 U 0.520 U 5.100 U 11 U 4.400 U
Ethyl Benzene 0.350 U 6.100 U 2.300 U 13 U 7.100 U 7.100 U 0.630 D 0.310 U 10 D 6.700 U 6.100 D
Hexachlorobutadiene 0.870 U 15 U 5.800 U 31 U 18 U 17 U 1.500 U 0.770 U 7.500 U 17 U 6.500 U
Isopropanol 2 D 19 D 2.700 U 14 U 8.100 U 8 U 6.600 D 1.800 D 5.200 D 7.600 U 3 U
Methyl Methacrylate 0.330 U 5.800 U 2.200 U 12 U 6.700 U 6.700 U 0.590 U 0.300 U 2.900 U 6.400 U 2.500 U
Methyl tert‐butyl ether (MTBE) 0.290 U 5.100 U 1.900 U 11 U 5.900 U 5.900 U 0.520 U 0.260 U 2.500 U 5.600 U 2.200 U
Methylene chloride 600 60 0.760 D 9.800 U 3.800 U 20 U 11 U 11 U 1 U 0.700 D 4.900 U 11 U 4.200 U
n‐Heptane 0.330 U 5.800 U 2.200 U 12 U 6.700 U 6.700 U 0.590 U 0.300 U 9.800 D 6.400 U 2.500 U
n‐Hexane 0.290 U 5 D 1.900 U 10 U 5.800 U 5.700 U 0.510 U 0.250 U 17 D 9.300 D 7.100 D
o‐Xylene 0.350 U 6.100 U 2.300 U 13 U 7.100 U 7.100 U 0.630 U 0.310 U 5.500 D 6.700 U 3.700 D
p‐ & m‐ Xylenes 0.710 U 12 U 4.700 U 25 U 14 U 14 U 1.500 D 0.630 U 17 D 13 U 12 D
p‐Ethyltoluene 0.400 U 6.900 U 2.700 U 14 U 8.100 U 8 U 0.710 U 0.350 U 3.500 U 7.600 U 3 U
Propylene 0.140 U 2.400 U 1.200 D 7 D 2.800 U 2.800 U 0.700 D 0.120 U 33 D 29 D 160 D
Styrene 0.350 U 6 U 2.300 U 12 U 7 U 6.900 U 0.620 U 0.310 U 3 U 6.600 U 2.600 U
Tetrachloroethylene 300 30 0.550 U 56 D 3.700 D 4,500 D 220 D 120 D 4.900 D 0.490 U 430 D 220 D 260 D
Tetrahydrofuran 0.480 U 8.300 U 3.200 U 17 U 9.700 U 9.600 U 0.850 U 0.430 U 4.200 U 9.200 U 3.600 U
Toluene 1.400 D 8.500 D 18 D 46 D 19 D 31 D 15 D 0.520 D 880 D 380 D 470 D
trans‐1,2‐Dichloroethylene 0.320 U 5.600 U 2.100 U 31 D 6.500 U 6.500 U 0.570 U 0.290 U 2.800 U 6.200 U 2.400 U
trans‐1,3‐Dichloropropylene 0.370 U 6.400 U 2.500 U 13 U 7.400 U 7.400 U 0.660 U 0.330 U 3.200 U 7.100 U 2.800 U
Trichloroethylene 20 2 0.520 D 120,000 D 580 D 740,000 D 29,000 D 15,000 D 73 D 0.0970 U 11 D 5,500 D 60 D
Trichlorofluoromethane (Freon 11) 1.100 D 7.900 U 3 U 16 U 9.200 U 9.200 U 1.600 D 1.600 D 4 U 8.700 U 3.400 U
Vinyl acetate 0.290 U 5 U 1.900 U 10 U 5.800 U 5.700 U 0.510 U 0.250 U 2.500 U 5.500 U 2.100 U
Vinyl bromide 0.360 U 6.200 U 2.400 U 13 U 7.200 U 7.100 U 0.630 U 0.320 U 3.100 U 6.800 U 2.700 U

Vinyl Chloride 6 0.100 U 1.800 U 0.690 U 3.700 U 2.100 U 2.100 U 0.180 U 0.0920 U 0.900 U 2 U 0.780 U

NOTES:
Any Regulatory Exceedences are color coded by Regulation
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) ‐ data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
P=this flag is used for pesticide and PCB (Aroclor) target compounds when there is a % difference for detected concentrations that exceed method dictated limits between the two GC columns used for analysis
NT=this indicates the analyte was not a target for this sample

~=this indicates that no regulatory limit has been established for this analyte

Soil Vapor

OA‐2 SV‐7 SV‐8

Commercial Street Commercial Street Commercial Street Commercial Street

Table 14

Soil Vapor Samples

Clay Street, Brooklyn

NYSDOH Immediate Action 

Levels
NYSDOH Air Guidance Values

2/14/2023 1:10:00 PM 2/14/2023 1:01:00 PM 2/14/2023 12:09:00 PM 2/14/2023 12:00:00 PM

Outdoor Ambient Air Soil Vapor Soil Vapor

OA‐1 SV‐1 SV‐2 SV‐3 SV‐9

Clay Street Clay Street Clay Street Clay Street

2/14/2023 12:43:00 PM 2/14/2023 12:07:00 PM 2/14/2023 12:05:00 PM 2/14/2023 12:10:00 PM 2/14/2023 11:14:00 AM 2/14/2023 11:25:00 AM 2/14/2023 11:20:00 AM

Soil Vapor Soil Vapor

SV‐5 SV‐6

Clay Street Clay Street Clay Street

SV‐4

Outdoor Ambient Air Soil Vapor Soil Vapor Soil Vapor Soil Vapor



 

 
 

 

 

 

 

 

APPENDIX E – GREEN AND SUSTAINABLE REMEDIATION DOCUMENTATION 

 

 

 

 

 

 

 

 

 

 

 

 

 



Climate Screening Checklist  

Background 
• Project Manager: Victoria Whelan 
• Site Name: 29 Clay Street 
• Site Number: Not Assigned 
• Site Location: 29 Clay Street Brooklyn, NY 
• Site Elevation (average above sea level): Approximately 16 feet above sea level (from google 

earth). 

  

• ClimAID region: Region 4—New York City and Long Island 

• Remedial Stage/Site Classification: Site Investigation- Class 2 
 

• Contamination -- Media Impacted/Contaminants of Concern: 



o Soil, Vapor Intrusion/Indoor Air, Groundwater- COCs:  
▪ VOCs: Trichloroethylene, Carbon Tetrachloride, Cis-1,2-dichloroethene, Methylene 

chloride, Tetrachlorethylene (TCE), Trichloroethene (TCE), and Vinyl Chloride 
▪ SVOCS: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Bibenzo(a,h)anthracene, Benzo(k)fluoranthene, Chrysene, and Ideno(1,2,3-cd)pyrene 
▪ Metals: Arsenic, Barium, Cadmium, Copper, Lead, Manganese, and Mercury 
 

• Proposed/Current Remedy: Proposed additional investigation to design remedial action for the 
future development of a residential building. Proposed investigation include soil, groundwater, 
and soil vapor sampling across the site. 

 
• What is the predicted timeframe of the remedy? Will components of the remedy still be in place 

in 10+ years? 
o The remedial investigation is proposed to take place over 6 days of field activities. After 

completion of the field activities, the monitoring wells and soil vapor points will be left 
in place for future monitoring activities through the time of development. At the time 
of development, these monitoring wells and soil vapor points may be removed or 
modified to accommodate the development. 

Is the site in a disadvantaged community (DAC) or potential environmental justice area (PEJA) (Use 
DECinfolocator: DECinfo Locator (ny.gov))? 

☒Yes ☐  No 
 

If the site is in a DAC or PEJA, will climate impacts be magnified? If yes, list how and why. 

☐Yes ☒  No 

 
 

Should thresholds of concern be lowered to account for magnification of impacts? If yes, indicate how 
lower thresholds will be used in the screening. 

☐Yes ☒  No 

https://gisservices.dec.ny.gov/gis/dil/


Climate Screening Table* 
 

Potential Climate 
Hazards 

Relevant to the 
Site Location 
(Y/N/NA) 1 

Projected Change 
(Put the reference 
document/model 
used here) 3 

Potential to 
Impact Remedy 
(Y/N) 

Is remedy/site 
already resilient? 
(Y/N) 4 

Precipitation Potentially Based upon 
FEMA’s Resiliency 
Analysis Planning 
Tool the annual 
rain fall is 
projected to 
increase between 
7.62 and 11.20 
inches by the end 
of the century 

N/A N/A 

Temperature 
(Extreme Heat or 
Cold Weather 
Impacts) 2 

Y Based upon FEMA’s 
Resiliency Analysis 
Planning Tool, by 
the end of the 
century there will 
be an estimated 
increase of 525.15 
cooling degree 
days. 

N Y – RI is not 
susceptible to 
extreme 
temperatures. 

Sea Level Rise N N - Based upon 
the NOAA's Sea 
Level Rise Viewer 
the site is not 
impacted at 10 
feet of SLR. 

N/A N/A 



Flooding5 Y Based upon 
FEMA’s Resiliency 
Analysis Planning 
Tool, a portion of 
the site falls 
within the 0.2% 
annual chance 
flood hazard 
area. 

N Y – The RI is not 
susceptible to 
flooding issues. 

Storm Surge Y Y – NOAA’s Storm 
Surge Risk Maps 
tool indicates that 
the site could be 
impacted by less 
than 3 ft of water 
during category 1 
hurricanes and over 
9 ft of water for 
category 3 and 
higher hurricanes 

N Y – The RI is not 
susceptible to storm 
surge 

Wildfire N N/A N/A N/A 

Drought N N/A 
 

N/A N/A 

Storm Severity 
(could include high 
winds, lightening, 
etc.) 

Y N -  Based 
upon FEMA’s 
Resiliency 
Analysis 
Planning 
Tool, there is 
no increase 
in storm 
severity 
outlook. 
 

N Y – RI will not be 
impacted by sever 
weather. Activities 
will be rescheduled 
as needed during 
sever weather. 

Landslides N N/A N/A N/A 

Other Hazards: Seismic Activity – 
N/A 

N/A N/A N/A 



No further action is required for the evaluation of the remedial investigation resiliency. Climate 
related impacts are only anticipated to be temporary disturbances related to weather at the site 
that may make conditions unsafe for field activities. Field activities for the RI will be rescheduled 
as necessary if climate impacts cause unsafe conditions.  

*Links to potential data sources can be found on the following page 
1 If the first column is N --> The rest of the columns will be N/A, the hazard is not applicable to the site. 

2 Extreme Heat: periods of three or more days above 90°F- Extreme Cold: Individual days with minimum 
temperatures at or below 30 degrees F (NYSERDA ClimAID report), Note: this is important for sites with 
active remedial systems/sites where the remedy relies on the electrical grid 
3 List the projected change in specific terms or units e.g. inches of rain fall, feet of sea level rise, etc. 
4 If final column is Y, provide reasoning, if the final column is N --> Climate Vulnerability Assessment 
(CVA) required. 

5 For system sites- components (e.g. electrical wiring and panels) should be evaluated to determine if 
they would need to be raised to avoid flooding. 

 
 

Required Next Steps (If no further action, provide justification): 
 

 



SiteWise Project Summary
Overall



Sustainable Remediation - Environmental Footprint Summary
29 Clay Street - RIWP

GHG Emissions Total Energy Used Water 
Consumption Electricity Usage Onsite NOx 

Emissions
Onsite  SOx 
Emissions

Onsite PM10 
Emissions

Total NOx 
Emissions

Total SOx 
Emissions Total PM10 Emissions Accident 

Risk Fatality
Accident 

Risk Injury
metric ton MMBTU gallons MWH metric ton metric ton metric ton metric ton metric ton metric ton

Consumables 1.86 4.8E+02 NA NA NA NA NA 1.3E-03 1.8E-03 2.5E-04 NA NA
Transportation-Personnel 0.55 7.2E+00 NA NA NA NA NA 1.8E-04 3.6E-06 1.8E-05 6.9E-06 5.5E-04
Transportation-Equipment 0.06 8.1E-01 NA NA NA NA NA 1.9E-05 3.4E-07 1.7E-06 3.3E-07 2.6E-05
Equipment Use and Misc 8.05 1.1E+02 3.3E+02 1.2E-03 1.5E-03 1.5E-04 1.4E-04 3.9E-02 2.9E-02 3.3E-03 1.6E-06 4.0E-04
Residual Handling 0.11 1.5E+00 NA NA 0.0E+00 0.0E+00 0.0E+00 3.5E-05 1.4E-06 2.8E-06 6.1E-07 4.9E-05
Sub-Total 10.63 6.04E+02 3.31E+02 1.15E-03 1.51E-03 1.54E-04 1.35E-04 4.10E-02 3.05E-02 3.58E-03 9.40E-06 1.03E-03

Consumables 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 NA NA
Transportation-Personnel 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 NA NA
Transportation-Personnel 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 NA NA
Transportation-Personnel 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA NA NA NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1.1E+01 6.0E+02 3.3E+02 1.2E-03 1.5E-03 1.5E-04 1.4E-04 4.1E-02 3.0E-02 3.6E-03 9.4E-06 1.0E-03
Sox

C
Non-Hazardous 
Waste Landfill 

Space

Hazardous Waste 
Landfill Space

Topsoil 
Consumption Costing

Percent electricity 
from renewable 

sources
Transp

tons tons cubic yards $ % Transp
Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 8.2E-03 24.2% Equip
Component 2 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00 0.0% Re
Component 3 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00 0.0%
Component 4 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00 0.0%
Total 0.0E+00 0.0E+00 0.0E+00 $0 8.2E-03 6.1%

C

Total

$0

Activities

Lost Hours - Injury
Total Cost with 

Footprint 
Reduction 

R
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ed
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l 
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st
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at
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n

Phase
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C
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Remedial Alternative 
Phase
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GHG Emissions

Residual Handling

Equipment Use and Misc
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Consumables
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Remedial
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Total Energy Used
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Water Consumption
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3.50E-02
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Total NOx Emissions
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Transportation-Equipment

Transportation-Personnel

Consumables
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SiteWise Project Summary 
Remedial Investigation



GHG 
Emissions

Percent 
Total

Total Energy
Used

Percent 
Total

Water 
Consumption

Percent 
Total

Electricity 
Usage

Percent 
Total

Onsite 
NOx

Emissions

Percent 
Total

Onsite 
SOx

Emissions

Percent 
Total

Onsite 
PM10

Emissions

Percent 
Total

Total NOx
Emissions

Percent 
Total

Total SOx
Emissions

Percent 
Total

Total PM10
Emissions

Percent 
Total

Percent 
Total

Percent 
Total

metric ton % MMBTU % gallons % MWH % metric ton % metric ton % metric ton % metric ton % metric ton % metric ton % % %
Consumables 1.86 17.5 4.8E+02 79.4 NA NA NA NA NA - NA - NA - 1.3E-03 3.1 1.8E-03 6.1 2.5E-04 7.0 NA NA NA NA
Transportation-Personnel 0.55 5.2 7.2E+00 1.2 NA NA NA NA NA - NA - NA - 1.8E-04 0.4 3.6E-06 0.0 1.8E-05 0.5 6.9E-06 73.0 5.5E-04 53.6
Transportation-Equipment 0.06 0.6 8.1E-01 0.1 NA NA NA NA NA - NA - NA - 1.9E-05 0.0 3.4E-07 0.0 1.7E-06 0.0 3.3E-07 3.5 2.6E-05 2.6
Equipment Use and Misc 8.05 75.7 1.1E+02 19.0 3.3E+02 100.0 1.2E-03 100.0 1.5E-03 100.0 1.5E-04 100.0 1.4E-04 100.0 3.9E-02 96.4 2.9E-02 93.9 3.3E-03 92.3 1.6E-06 17.0 4.0E-04 39.1
Residual Handling 0.11 1.0 1.5E+00 0.2 NA NA NA NA 0.0E+00 - 0.0E+00 - 0.0E+00 - 3.5E-05 0.1 1.4E-06 0.0 2.8E-06 0.1 6.1E-07 6.5 4.9E-05 4.8
Total 10.63 100.0 6.04E+02 100.0 3.31E+02 100.0 1.15E-03 100.0 1.51E-03 100.0 1.54E-04 100.0 1.35E-04 100.0 4.10E-02 100.0 3.05E-02 100.0 3.58E-03 100.0 9.40E-06 100.0 1.03E-03 100.0

Additional Sustainability Metrics Footprint Reduction

Non-Hazardous Waste Landfill 
Space (tons) 0.0 Total electricity replacement (MWh) 0.00E+00

Hazardous Waste Landfill 
Space (tons) 0.0 Total electricity replacement (mmBtu) 0.00E+00

Topsoil Consumption (yd3) 0.0 Percent electricity from renewable sources (%) 24.2%
Cost of Phase ($) 0.0 Landfill gas reduction (metric ton CO2 e) 0.00E+00
Lost Hours - Injury 0.0 GHG emissions (metric ton CO2 e) 0.00E+00

NOx emissions (metric ton) 0.00E+00
SOx emissions (metric ton) 0.00E+00
PM10 emissions (metric ton) 0.00E+00

Sustainable Remediation Summary - Remedial Investigation

Activities
Accident 

Risk 
Fatality

Accident 
Risk 

Injury

80%

1%0%

19%

0%

Energy Consumption

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

17%

5%

1%

76%

1%

GHG Emissions

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling



0%0%0%

100%

0%

Water Consumption

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

0%0%0%

100%

0%

Onsite SOx Emissions

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

0%0%0%

100%

0%

Onsite PM10 Emissions

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

0%0%0%

100%

0%

Onsite NOx Emissions

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling



0%

54%

2%

39%

5%

Accident Risk - Injury

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

100%

0%

Offsite NOx Emissions

Equipment Use and Misc Residual Handling

0%0%

100%

0%

Offsite SOx Emissions

Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling

1%0%

99%

0%

Offsite PM10 Emissions

Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling



0%

73%

4%

17%

6%

Accident Risk - Fatality

Consumables Transportation-Personnel Transportation-Equipment Equipment Use and Misc Residual Handling
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GZA GeoEnvironmental, Inc. 
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