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1.0 INTRODUCTION  

Tetra Tech, Inc. (Tetra Tech), on behalf of SBMT Asset LLC (SBMT Asset), has prepared this 

Remedial Investigation Work Plan (RIWP) for portions of the South Brooklyn Marine Terminal 

(SBMT) Site located in Brooklyn, New York (the “Site”; Figure 1). The Site will be used for two 

separate projects: the Empire Wind 1 offshore wind project (EW1 Project), as the location for the 

submarine export cable landfall and onshore substation, and the SBMT Port Infrastructure 

Improvement Project, which will allow SBMT to serve as a staging and operations-and-

maintenance base for the offshore wind industry. 

The purpose of this RIWP is to define the remedial investigation (RI) work scope that will be used 

to complete the site characterization in conjunction with the data collected by Tetra Tech in during 

the December 2021 Phase II Environmental Site Assessment (ESA).  The RI data will be used to 

further characterize the subsurface conditions on-site and evaluate the need for future remedial 

measures. The RIWP includes the methodologies and approach for soil borings and monitoring 

well installation, groundwater, and soil sampling, and preparation of the Remedial Investigation 

Report. 

1.1 Scope of Work 

The Scope of Work for the RIWP includes the collection and analysis additional on-site soil and 

groundwater samples throughout the SBMT site to further characterize the extent of subsurface 

contamination in areas of previously observed impacts, and in areas where subsurface work will 

be conducted during facility construction. These activities include: 

 Completing a geophysical survey at the proposed boring locations to evaluate the 

presence or absence of subsurface utilities. Boring locations will also be hand-cleared 

to 5 feet below ground survey (BGS) using appropriate tools; 

 Advancing 27 soil borings to approximately 10 feet BGS at the locations specified on 

(Figure 2, Proposed Sample Location Plan); 

 Screening soil samples for evidence of contamination such as staining, odors, or 

vapors with a photoionization detector (PID); 

 Collecting 58 soil samples (including 3 duplicates and one MS/MSD) for off-site 

laboratory analysis; 

 Installing of 9 permanent groundwater monitoring wells; 

 Collection of one round of groundwater samples from the monitoring wells; 

 Surveying all sampling locations; 

 Performing data validation/data usability; 

 Reviewing analytical results against the soil cleanup objectives (SCOs) described in 

New York Codes, Rules and Regulations (NYCRR) Part 375 and the groundwater 

criteria in NYSDEC Ambient Water Quality Standards and Guidance Values; and 

 Preparing the Remedial Investigation Report (RIR). 



Remedial Investigation Work Plan South Brooklyn Marine Terminal Site 
SBMT Asset LLC Brooklyn, New York 

1-2 March 2022 

The investigation activities presented herein will be performance in accordance with the Health 

and Safety Plan (HASP) and the Quality Assurance Project Plan (QAPP).  The HASP and QAPP 

are included in this work plan as Appendices A and B, respectively. The proposed RI sample 

locations are depicted on Figure 2. 

1.2 Project Schedule  

Implementation of the field activities will begin immediately following approval of the RIWP, 

pending any short delays due to inclement weather.  The results of the RI will be incorporated into 

a Remedial Investigation Report. It is anticipated that completion of the soil borings and well 

installation for the RI will be completed in approximately three weeks, with groundwater sample 

collection following two weeks later. 
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2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 General Site Conditions 

The Site is irregular in shape, and is bounded by 2nd Avenue to the southeast, 39th Street to the 

southwest, a recycling facility and 29th Street to the northeast and the Gowanus Bay to the 

northwest (Figure 1). The total Site area includes an approximately 73.68-acre tract of land within 

portions of Lots 1, 130, 136, 137, and 155 of Block 662. The Site is largely vacant and primarily 

consists of asphalt and concrete pavement, existing above-grade structures, railway spurs, and 

bulkheads. There are seven existing structures located on the property, including the J1 Shed, J2 

Shed, N Shed, Graffiti Building, two temporary structures near 650 2nd Avenue, and the Tower 

Building located at 632 2nd Avenue. The Site is surrounded by an approximately eight-foot-tall 

chain-link fence, and access is restricted to the entrance near the northwest terminus of 39th Street 

with a security guard present. The topography at the Site is relatively flat and ground elevations 

vary between 2 feet to 10 feet above mean sea level (ASML). 

As early as 1888, the Site was undeveloped and consisted of open waters. Between 1888 and 

1922, the Site elevation was progressively raised with fill to construct a series of piers formerly 

known as the City of New York Piers. Based on aerial imagery, the site has been in its current 

condition since at least 2011. Additional historical information for the site is included in the Phase 

1 Environmental Site Assessment prepared by AECOM in May 2018.  

2.2 Site Geology and Hydrology 

2.2.1 Regional Geology 

The Site is situated within the glaciated Coastal Plain physiographic province of New York State. 

Limited public data is available regarding to the depth to bedrock within the project area. 

According to the Geology and Engineering Geology of the New York Metropolitan Area, Field Trip 

Guidebook T361 (Baskerville 1989) and the Geologic Map of New York City, SBMT is underlain 

by the Cambro-Ordovician age Hartland Formation. The Hartland Formation is generally 

comprised of gneiss and belongs to the Pelham Bay Member. Surficial deposits in this region of 

New York are also mapped as glacial till. Based on a review of historic aerial imagery, low-lying 

portions of the site have been raised using fill materials as early as 1888 (AECOM 2018). 

According to a review of the Natural Resources Conservation Service (NRCS) Web Soil Survey, 

the majority of the Site is mapped within the Urban land, reclaimed substratum, 0-3 percent slopes 

map unit. The typical soil profile for this map unit includes 0 to 15 inches of cemented material, 

and up to 15 to 79 inches of gravelly sandy loam. A small portion of the Site is mapped within the 

Urban land, till substratum, 0 to 3 percent slopes map unit. The typical soil profile for this map unit 

also includes cemented material and gravelly sandy loam.  
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2.2.2 Site Geology 

A subsurface exploration program was completed by AECOM at SBMT between December 2017 

and February 2018 to characterize the geotechnical conditions.  The 2021 Phase II ESA 

conducted by Tetra Tech supported the AECOM observations. The site is generally underlain by 

fill consisting of fine to coarse sands with varying amounts of gravel and silt, as well as brick, 

wood, gravel etc. within the upper 6-8 feet. Shallow layers of fine to coarse gravel with sand and 

silt, approximately eight to eleven feet thick, were observed in three borings. Deeper strata 

containing clay, sand, and silt, approximately 15 to 20 feet thick, were observed at depths between 

40 and 102 feet BGS. 

2.2.3 Site Hydrology 

During the Phase II ESA performed by Tetra Tech in December 2021, groundwater depths varied 

across the Site, but were generally observed to be approximately eight to ten feet BGS. The 

groundwater flow direction has not been investigated but is assumed to follow the general 

topography of the Site and flow northwest towards Gowanus Bay. 

2.3 Previous Investigations 

Based on a review of prior reports for the Site, environmental investigations have been completed 

for the SBMT since at least October 1997. In March 1998, two 550-gallon gasoline underground 

storage tanks (USTs), four 4,000-gallon gasoline USTs, one 4,000-gallon diesel UST, one 550-

gallon waste oil UST, one 1,000-gallon above-ground storage tank (AST) of unknown contents, 

and one 550-gallon fuel AST were removed from the property. Since impacted soils were detected 

through post-excavation sampling around the tanks and associated pumps, four spill cases (No. 

97-14187, 97-14188, 97-14189, and 97-14190) were opened by NYSDEC on March 23, 1998. 

No additional USTs were located during a 1998 geophysical investigation performed at eight 

portions of the Site following removal of the tanks (TRC 2004). Impacted soils surrounding the 

former UST area were excavated and transported off-Site for disposal. 13 groundwater monitoring 

wells were installed around the former tank area and quarterly groundwater sampling was 

completed by URS Corporation (URS) for various wells between August 2003 and March 2005. 

Once groundwater contaminant concentrations were measured below the NYSDEC Groundwater 

Quality Criteria, a request for spill closure was submitted and approved for both cases in May 

2005.  

An April 2004 investigation by TRC included the advancement of 12 soil borings throughout the 

Site that revealed the presence of petroleum-related volatile organic compounds (VOCs) and 

semi-volatile organic compounds (SVOCs), and metals in subsurface soils between 0 and 10.5 

feet BGS. It was suspected that four former 160,000-gallon ASTs existed in in the location of the 

“N Shed” along the 39th Street Pier. Based on a review of historic aerial photographs, it was 

estimated that these tanks were active between 1940 and 1953. However, information regarding 

the decommissioning of the tanks and any impacted soil removal was not available (AECOM 

2018). Petroleum-related impacts were observed in four shallow and two subsurface soil samples 

collected from four borings in the vicinity of the former ASTs (TRC 2004).  

A Phase I Environmental Site Assessment was performed by AECOM for the Site in May 2018. 

AECOM documented that due to the potential for orphan USTs and presence historic urban fill, 

subsurface contamination may exist at the SBMT. A brass cap within a concrete pad was 
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observed behind the two temporary structures associated with the auto maintenance facility near 

37th Street and Second Avenue. The Phase I report also recognized the history of reported spills 

and removal of the former USTs in 1999. 

AECOM also completed a Phase II Limited Site Investigation at SBMT in October 2018 that 

included the advancement of 15 soil borings to a maximum depth of 20 feet, collection of 

groundwater grab samples from eight borings, and an inspection of an underground vault located 

near the New York Department of Transportation (DOT) building in the northeast portion of the 

Site. Elevated SVOCs concentrations were detected above unrestricted, residential, and 

commercial SCOs in eight borings at the Site, but primarily in the location of the former ASTs 

within the “N Shed”. PCBs were also detected above the commercial SCOs in the vicinity of the 

DOT building. No VOCs were detected in any soil samples above the unrestricted SCO. SVOCs 

above the New York Technical and Operational Guidance Series (TOGS) 1.1.1 standards were 

detected in only one groundwater sample from a boring near the 39th Street parking lot. 

A subsurface investigation was completed by TRC in July 2019 throughout the Site that included 

a geophysical survey, advancement of 20 soil borings, installation of eight temporary wells, and 

installation of eight soil vapor sample locations. The geophysical survey identified an additional 

UST in the southwestern portion of the Site near 39th Street. Information regarding the four former 

160,000-gallon ASTs was not provided in this investigation report. According to the TRC Phase 

II Investigation Report, the following contaminants were identified for on-Site soils: 

 Select VOCs were detected over the Unrestricted Use SCO and Commissioner’s 

Policy Table 2 and/or Table 3 SCLs, but below the Restricted Residential Use, 

Restricted Commercial Use, and Restricted Industrial Use SCOs; 

 Select SVOCs and metals were detected above the Unrestricted Use, Restricted 

Residential, Restricted Commercial, and Restricted Industrial SCOs; 

 Total PCBs were detected in one sample at a concentration above the Unrestricted 

Use SCO, but below the Restricted Residential Use, Restricted Commercial Use, and 

Restricted Industrial Use SCOs; and, 

 Select pesticides were detected over the Unrestricted Use SCOs but below the 

Restricted Residential Use, Restricted Commercial Use, and Restricted Industrial Use 

SCOs. 

 Impacts to adjacent subsurface materials were not observed downgradient of the UST. 

A supplemental Phase II ESA was completed by Tetra Tech in December 2021 that included a 

geophysical survey, advancement of 40 soil borings to a depth of approximately 10 feet BGS, 

installation of 11 temporary monitoring wells to depths between 6 and 10 feet BGS and collection 

of groundwater samples, installation of 13 temporary soil vapor points and collection of 13 soil 

vapor samples below ground cover, collection of one ambient air sample from the Site and 

laboratory analyses for parameters of environmental concern by laboratory certified under the 

New York Environmental Laboratory Approval Program (ELAP). 
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The analytical results for soil samples were compared to the NYSDEC Industrial Use SCO and 

produced the following exceedances: 

 Benzo(a)pyrene was detected in 33 of 42 samples, ranging from 22.9 to 9,330 ug/kg, and 

exceeded the NYSDEC Industrial Use SCO in eight (8) samples. 

 Dibenzo(a,h)anthracene was detected in 24 of 42 samples, ranging from 19.2 to 1,530 

ug/kg, and exceeded the NYSDEC Industrial Use SCO in one (1) sample.  

The analytical results for groundwater samples were compared to the NYSDEC Ambient Water 

Quality Stands and Guidance Values for groundwater (GA) and revealed the following 

exceedances: 

 Benzo(a)anthracene was detected in 2 of 12 samples, ranging from 0.47 to 0.76 ug/L, and 

exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in both 

samples.  

 Benzo(b)fluoranthene was detected in 2 of 12 samples, ranging from 0.61 to 0.9 ug/L, and 

exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in both 

samples. 

 Benzo(k)fluoranthene was detected in 2 of 12 samples, ranging from 0.21 to 0.38 ug/L, 

and exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in 

both samples. 

 Chrysene was detected in 2 of 12 samples, ranging from 0.37 to 0.64 ug/L, and exceeded 

its NYSDEC Ambient Water Quality Standards and Guidance Values in both samples. 

 Indeno(1,2,3-cd)Pyrene was detected in 3 of 12 samples, ranging from 0.57 to 1.1 ug/L, 

and exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in all 

three (3) samples. 

 Antimony was detected in one sample, at a concentration of 6.2 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values. 

 Arsenic was detected in 9 of 11 samples, ranging from 3.1 to 66.6 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values at one location. 

 Beryllium was detected in 5 of 11 samples, ranging from 1.1 to 7.1 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values at one location. 

 Chromium was detected in 4 of 11 samples, ranging from 11.7 to 140 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values at one location. 

 Manganese was detected in all 11 samples, ranging from 20.5 to 10,700 ug/L, exceeding 

its NYSDEC Ambient Water Quality Standards and Guidance Values at six (6) locations. 
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 Nickel was detected in 5 of 11 samples, ranging from 11.2 to 206 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values at one location. 

A total of 68 VOCs were analyzed for TO-15 suite parameters. Of the 68 VOCs analyzed, 46 were 

detected at 13 of the soil vapor locations. Below is a summary of the VOCs that were detected 

above ambient air concentrations: 

 Benzene was detected at concentrations ranging from 0.7 to 45.4 ug/m3, 

 Cyclohexane was detected at concentrations ranging from 0.27 to 372 ug/m3, 

 Ethylbenzene was detected at concentrations ranging from 0.42 to 2.9 ug/m3, 

 Heptane was detected at concentrations ranging from 0.49 to 422 ug/m3, 

 Hexane was detected at concentrations ranging from 0.49 to 206 ug/m3, 

 Methyl ethyl ketone was detected at concentrations ranging from 0.41 to 121 ug/m3, 

 Toluene was detected at concentrations ranging from 1.5 to 51.6 ug/m3, and 

 Xylenes (total) was detected at concentrations ranging from 0.91 to 136 ug/m3. 

One ambient air sample was collected as part of the sampling event. There were 17 VOCs that 
were detected in the ambient air sample. 
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3.0 FIELD SAMPLING PROGRAM 

This section describes the tasks to be performed as part of the Remedial Investigation. Sampling 

of soil and groundwater will be consistent with the guidance provided in NYSDEC Division of 

Environmental Remediation Technical Guidance for Site Investigation and Remediation (DER-

10) Sections 3.5.1 and 3.5.3.  

The proposed sampling locations and frequency are intended to further characterize the extent of 

subsurface contamination in areas of previously observed impacts, and in areas where 

subsurface work will be conducted during facility construction. The sampling locations may be 

field adjusted as needed if previously unknown utilities are identified or if shallow refusal is 

encountered due to bricks, large rocks, or other unknown obstructions.  

3.1 Sample Locations 

The field sampling program will consist of collecting soil samples from 27 locations and collection 

of groundwater samples from 8 monitoring wells to be installed as part of the field effort. The 

proposed sampling locations are depicted on Figure 2. 

3.2 Utility Clearance 

Prior to commencing ground-intrusive activities on-Site, a public utility mark out will be requested 

through notification to the New York 811 System (800-272-4480). The mark out request must be 

placed at least 48 hours, but no more than 10 days, prior to drilling. A private utility location 

company will also be subcontracted to clear the proposed sample locations prior to drilling. If any 

utilities are identified, then the proposed sampling locations may be modified to avoid overhead, 

or subsurface obstructions as needed. Borings will also be hand-cleared to approximately five 

feet BGS. 

3.3 Installation of Soil Borings 

Soil borings will be advanced at 27 locations within SBMT. The soil sampling will be performed 

by a field engineer, scientist, or technician under the supervision of a New York-licensed geologist 

or engineer. Soil samples will be continuously collected using direct-push drilling methods with 

macro-core samplers and acetate liners from ground surface to the target boring depths. If 

required due to the soil conditions (i.e., fill/lag layer), a hollow stem auger (HSA) may be used to 

facilitate the collection of soil samples at depth.  

Two soil samples will be collected from each boring for off-Site laboratory analysis. One sample 

will be collected from the two-foot interval exhibiting the greater evidence of impact (e.g., elevated 

PID readings, odors, or staining).  Samples may be also collected at  target depths to delineate 

impacts observed at adjacent soil borings with SCO industrial exceedances If no evidence of 

impacts is observed during soil boring advancement, a soil sample will be collected from the 

interval immediately above the groundwater table. A second sample will be collected from the 

final two-foot interval of the boring (e.g., 8 to 10 feet BGS).  The target boring depth is 

approximately 10 feet BGS, which coincides with the previously observed groundwater table 

elevation, but may be modified in the field pending subsurface conditions.  
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Quality assurance / quality control (QAQC) samples will be collected at a rate of 1:20. Therefore, 

it is anticipated that three duplicate soil samples will be collected. 

Soil samples will be logged according to the Universal Soil Classification System to evaluate 

whether the soils are classified as Fill Material or Native Soil.  

The soil cores will be screened with a photoionization detector (PID) for volatiles, and detections 

will be noted on the boring log. Any unusual soil conditions identified through visual and olfactory 

observations will also be recorded.  

Samples selected for off-site laboratory analysis will be transferred to certified-clean containers 

provided by the laboratory by personnel wearing clean, disposable latex or nitrile gloves. The soil 

fraction for TCL VOCs will be collected using an En Core® sampler before removing the soil from 

the core tube. Collected soils will then be placed into a clean, disposable aluminum tin using a 

disposable plastic trowel, and mixed together to ensure a homogeneous sample that is 

representative of the sampling interval. The remaining analytical fractions will then be transferred 

into the appropriate glass jars, labeled, recorded on a chain-of-custody, and placed into an ice-

chilled cooler pending transport to the analytical laboratory (additional details are provided below).  

Soil samples will be analyzed for the Target Compound List (TCL) Volatile Organic Compounds 

(VOCs), TCL Semi-volatile Organic Compounds (SVOCs), Target Analyte List (TAL) Metals, Total 

Organic Carbon (TOC), and cyanide (CN).  Soil samples collected from near the Tower building 

in the southeastern portion of the site, where AECOM’s investigation revealed PCB impacted soil, 

will also be analyzed for PCBs.   

Each soil sample location will be surveyed by a Professional Land Surveyor licensed in New York 

State. 

Table 1:  Soil Sampling and Analysis Plan 

Parameter Interval(s) 
No. of Soil 

Borings 
No. of 

Samples 
QA/QC 

TCL VOCs 
based on field observations, previous 

sampling, and/or termination of boring (at 
GW table)

27 58 
3 duplicates, 
1 MS/MSD 

TCL 
SVOCs 

based on field observations, previous 
sampling, and/or termination of boring (at 

GW table)

27 58
3 duplicates, 
1 MS/MSD 

TAL Metals 
based on field observations, previous 

sampling, and/or termination of boring (at 
GW table) 

27 58 
3 duplicates, 
1 MS/MSD 

TOC 
based on field observations, previous 

sampling, and/or termination of boring (at 
GW table)

27 58
3 duplicates, 
1 MS/MSD 
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Parameter Interval(s) 
No. of Soil 

Borings 
No. of 

Samples 
QA/QC 

PCBs 
based on field observations, previous 

sampling, and/or termination of boring (at 
GW table)

5 10 
1 duplicates, 
1 MS/MSD

3.4 Groundwater Investigation and Sampling Methods 

Nine new permanent groundwater monitoring wells will be installed on-Site to further characterize 

groundwater contamination at SBMT. One well will be constructed in the northwestern portion of 

the 33rd Street Pier, three wells will be installed along the southeastern boundary of the Site near 

2nd Avenue, one well will be installed adjacent to the DOT building, two wells will be installed in 

the central portion of the site. The typical well construction will consist of no longer than a five (5) 

ft long two-inch diameter Schedule 40 PVC 0.2 slot screen and the PVC riser will consist of flush 

joint connections.  The annular space will be filled with appropriately sized sand pack up to one 

(1) ft above the top of the slotted screen followed by at least one (1) ft of  a bentonite pellet layer 

on top which will be hydrated.  The remaining annular space will be filled with additional bentonite 

pellets subsequently hydrated or a cement-bentonite grout. It is anticipated that the well screen 

will be installed between 5 feet and 15 feet BGS, based on depth to the groundwater table, with 

1 ft of screen above the water table.  The finished well will be completed with a flush-mount road 

box and a concrete collar at the surface.  The well will also have a locking well cap. 

Table 2:  Monitoring Well Installation Detail and Rationale 

Well ID Location Type Rationale
MW-1 On site Flushmount Upgradient location southern corner of the site
MW-2 On site Flushmount Upgradient location southeast portion of the site
MW-3 On site Flushmount Upgradient location southeast portion of the site
MW-4 On site Flushmount Southern corner of the site to characterize area of anticipated 

subsurface construction and impacts around TT-SB-17 
MW-5 On site Flushmount North corner of tower building to characterize potential PCB impacts
MW-6 On site Flushmount Near cable landing area to characterize area of anticipated subsurface 

construction and impacts around SBMT-TW-7
MW-7 On site Flushmount Southwest portion of the site to characterize impacts around TT-SB-13
MW-8 On site Flushmount Northwest central  portion of the site to characterize downgradient 

groundwater conditions
MW-9 On site Flushmount Northeast corner of the site to characterize groundwater conditions in 

this area and potentially characterize any off-site influences to the north

After approximately 24 hours, the monitoring wells will be developed.  Development consists of 

surging the well using a surge block to for approximately 5 minutes, followed by pumping with a 

submersible pump to remove fines from the well. 

No less than two weeks after well development, a full round of synoptic groundwater level 

measure measurements will be collected from the monitoring wells prior to sampling. Each 

monitoring well will be screened with a PID immediately upon opening the casing. If NAPL is 
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observed in any of the monitoring wells it will be noted in the field notebook. Groundwater samples 

will be collected from the monitoring wells by low-flow purge and sample methods using a 

peristaltic pump and the following parameters will be recorded via field instrumentation until 

stabilization requirements are met (~10%): temperature, redox potential, dissolved oxygen, pH and 

turbidity.  A duplicate and trip blank will also be collected for QA/QC purposes.  Purge water will be 

collected in 5-gallon buckets and transferred to 55-gallon steel drums for disposal. Purged water 

will be placed into 55-gallon drums and temporarily stored awaiting off-Site disposal. Purging rates 

will be set below the maximum sustainable flow rate in order to minimize drawdown.  

Groundwater samples for PFAS will be collected in accordance with the June 2021 NYSDEC 

guidance, Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances (PFAS) 

Under NYSDEC’s Part 375 Remedial Programs, and will be outlined in the project specific SOPs 

developed for the QAPP. 

QAQC samples will be collected at a rate of 1:20. Therefore, it is anticipated that one duplicate 

groundwater sample will be collected. 

Table 3:  GW Sampling and Analysis Plan 

ID 
GW 

Level 
Sampling 
Method 

Sampling Analysis 

MW-1 X Low-Flow 
TCL VOCs, TCL SVOCs, TAL Metals, PCBS, 
PFAS 

MW-2 X Low-Flow 
TCL VOCs, TCL SVOCs, TAL Metals, PCBs, 
PFAS 

MW-3 X Low-Flow 
TCL VOCs, TCL SVOCs, TAL Metals, PCBs, 
PFAS 

MW-4 X Low-Flow TCL VOCs, TCL SVOCs, TAL Metals, PFAS

MW-5 X Low-Flow 
TCL VOCs, TCL SVOCs, TAL Metals, PCBs, 
PFAS 

MW-6 X Low-Flow TCL VOCs, TCL SVOCs, TAL Metals, PFAS

MW-7 X Low-Flow TCL VOCs, TCL SVOCs, TAL Metals, PFAS

MW-8 X Low-Flow TCL VOCs, TCL SVOCs, TAL Metals, PFAS

3.5 Surveying 

A New York State licensed land surveyor will survey the vertical and horizontal locations of the 

new monitoring wells and soil boring locations. The elevation of the reference point of each 

monitoring well (the top of the well casing) will be surveyed for aid in determining groundwater 

elevations and corresponding flow direction. 
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3.6 Off-Site Laboratory Sample Analytical Methods 

The representative soil samples will be analyzed by New York ELAP-certified laboratory with a 

standard 10-day turn-around-time. The analytical methods proposed for the remedial 

investigation are summarized below: 

 Target Compound List (TCL) VOCs using USEPA Method 8260; 

 TCL semi-volatile organic compounds SVOCs using USEPA Method 8270; 

 Target Analyte List (TAL) metals using USEPA Methods 6010 and 7471; 

 Total organic carbon by USEPA Method SW-846;  

 Polychlorinated biphenyls (PCBs) using USEPA Method 8082; 

The ground water sample will be submitted to a New York State Department of Health (NYSDOH) 

approved laboratory for the following analyses:  

 VOCs by USEPA Method 8260;  

 SVOCs by USEPA Method 8270;  

 Total Metals (total and dissolved metals);  

 PCBs by USEPA Method 8082;  

 Per- and poly-fluoroalkyl (PFAS) compounds by Method 537.1 (21 Compound List);  

The laboratory will provide a Category B data deliverable (PDF) and a NYSDEC EQuIS-formatted 

electronic data deliverable (EDD). 

3.7 Boring Abandonment and Waste Disposal 

Due to the relatively shallow nature of the sampling, the sampling locations will be restored to 

grade using a cement/bentonite slurry. Investigation-derived waste that is generated during this 

sampling effort will be placed in 55-gallon drums, labeled appropriately, and stored on-Site in an 

owner-designated area for proper off-Site disposal of the investigation-derived waste using a 

licensed waste hauler and disposal facility. 

3.8 Field Log 

Field sampling personnel will keep a daily record of the field activities, including work completed 

that day, samples collected, visitors to the Site, and any other pertinent observations. 

Photographs taken during field activities will be noted in the daily field log with the date and time 

of the photo, location, direction of the photo and description of the subject of the photograph.  
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4.0 HEALTH AND SAFETY PLAN with COVID-19 Precautions 

A site-specific Health and Safety Plan (HASP) will be used during field activities described in this 

Work Plan. This HASP will provide the following content: 

1. Describe the expected hazardous substances that could be encountered during field 
work; 

2. Specify appropriate personal protective equipment levels for the work; 

3. Specify the monitoring equipment and monitoring procedures for on-site activities; 

4. Identify safe work practices around drilling equipment and during sampling activities; 

5. Describe measures to be implemented in the event of an emergency; and 

6. Describe the COVID-19 precautions that will be used.  

On-site personnel will be required to review the HASP prior to the start of field activities; and will 

be required to conduct field activities in accordance with procedures specified in the HASP. 
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5.0 REPORTING 

Upon completion of the remedial investigation activities discussed above, a Remedial 

Investigation Report (RIR) will be prepared for submission to the NYSDEC. The RIR will describe 

the nature and extent, as well as the fate and transport of contaminants associated with SBMT, 

and will identify specific contaminant concentrations throughout each media (e.g., soil, 

groundwater, etc). The RIR will also include the following documentation: 

 Descriptions of soil sampling activities and encountered surface soils; 

 Results of the subsurface geophysical survey; 

 Soil sampling logs;  

 Groundwater sampling logs; 

 Monitoring well completion logs; 

 Site photographs;  

 Analytical results in the electronic data deliverables EQuIS format; and 

 Recommendations for further investigation and/or remediation based on the sampling 
results.  

A qualitative human health exposure assessment (QHHEA) and a fish and wildlife impact 

analysis (FWIA) will be included in the RIR.  The QHHEA will be completed to identify any 

potential exposure pathways and/or risks to human receptors from those site contaminants of 

concern identified during the Remedial Investigation, and will include: 

 Characterization of the exposure setting (including the physical environment and 

potentially exposed human populations); 

 Identification of exposure pathways; 

 Evaluation of contaminant fate and transport, and; 

 Determination of potential exposure of human receptors relative to site related 

contaminants of concern. 

The FWRIA will be completed to identify any potential impacts to fish and wildlife resources from 

those site contaminants of ecological concern identified during the Remedial Investigation.  The 

FWRIA will consist of: 

 Identification of fish and wildlife resources; 
 Identification of contaminant migration pathways and fish and wildlife exposure pathways; 
 Description of the resources on and within one-half mile of the Site; 
 Identification of contaminants of ecological concern, and; 
 Provide conclusions regarding the actual or potential adverse impacts to fish and wildlife 

resources. 
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1.0 GENERAL  
Tetra Tech, Inc. (Tetra Tech), on behalf of SBMT Asset LLC (SBMT Asset), has prepared this 

Quality Assurance Project Plan (QAPP) for portions of the South Brooklyn Marine Terminal (SBMT) 

Site located in Brooklyn, New York (the “Site”; Figure 1).  The Site will be used for two separate 

projects: the Empire Wind 1 offshore wind project (EW1 Project), as the location for the submarine 

export cable landfall and onshore substation, and the SBMT Port Infrastructure Improvement 

Project, which will allow SBMT to serve as a staging and operations-and-maintenance base for the 

offshore wind industry.  

The RI data will be used to further characterize the subsurface conditions on-site and evaluate the 

need for future remedial measures. The project includes soil borings and monitoring well 

installation, groundwater, and soil sampling, and preparation of the Remedial Investigation Report. 

This QAPP for the SBMT site has been prepared to specify procedures that will provide data of 

known, documented quality, and which will be legally defensible, should the need exist.  To the 

extent discrepancies exist between this QAPP and the Remedial Investigation Work Plan, the Work 

Plan will take precedence.

Implementation of the field activities will begin immediately following approval of the QAPP by 

the project stakeholders, pending any short delays due to inclement weather. 



Quality Assurance Project Plan South Brooklyn Marine Terminal Site 
SBMT Asset LLC Brooklyn, New York 

2-1 March 2022

2.0 PROJECT AND SITE DESCRIPTION 

The Site is irregular in shape, and is bounded by 2nd Avenue to the southeast, 39th Street to the 

southwest, a recycling facility and 29th Street to the northeast and the Gowanus Bay to the 

northwest (Figure 1). The total Site area includes an approximately 73.68-acre tract of land within 

portions of Lots 1, 130, 136, 137, and 155 of Block 662. The Site is largely vacant and primarily 

consists of asphalt and concrete pavement, existing above-grade structures, railway spurs, and 

bulkheads. There are seven existing structures located on the property, including the J1 Shed, J2 

Shed, N Shed, Graffiti Building, two temporary structures near 650 2nd Avenue, and the Tower 

Building located at 632 2nd Avenue. The Site is surrounded by an approximately eight-foot-tall 

chain-link fence, and access is restricted to the entrance near the northwest terminus of 39th Street 

with a security guard present. The topography at the Site is relatively flat and ground elevations 

vary between 2 feet to 10 feet above mean sea level (ASML). 

As early as 1888, the Site was undeveloped and consisted of open waters. Between 1888 and 

1922, the Site elevation was progressively raised with fill to construct a series of piers formerly 

known as the City of New York Piers. Based on aerial imagery, the site has been in its current 

condition since at least 2011. Additional historical information for the site is included in the Phase 1 

Environmental Site Assessment prepared by AECOM in May 2018.  

2.1  Site Geology and Hydrology 
The Site is situated within the glaciated Coastal Plain physiographic province of New York State. 

Limited public data is available regarding to the depth to bedrock within the project area. According 

to the Geology and Engineering Geology of the New York Metropolitan Area, Field Trip Guidebook 

T361 (Baskerville 1989) and the Geologic Map of New York City, SBMT is underlain by the 

Cambro-Ordovician age Hartland Formation. The Hartland Formation is generally comprised of 

gneiss and belongs to the Pelham Bay Member. Surficial deposits in this region of New York are 

also mapped as glacial till. Based on a review of historic aerial imagery, low-lying portions of the site 

have been raised using fill materials as early as 1888 (AECOM 2018). 

According to a review of the Natural Resources Conservation Service (NRCS) Web Soil Survey, the 

majority of the Site is mapped within the Urban land, reclaimed substratum, 0-3 percent slopes map 

unit. The typical soil profile for this map unit includes 0 to 15 inches of cemented material, and up to 

15 to 79 inches of gravelly sandy loam. A small portion of the Site is mapped within the Urban land, 

till substratum, 0 to 3 percent slopes map unit. The typical soil profile for this map unit also includes 

cemented material and gravelly sandy loam.  

A subsurface exploration program was completed by AECOM at SBMT between December 2017 

and February 2018 to characterize the geotechnical conditions.  The 2021 Phase II ESA conducted 

by Tetra Tech supported the AECOM observations. The site is generally underlain by fill consisting 

of fine to coarse sands with varying amounts of gravel and silt, as well as brick, wood, gravel etc. 

within the upper 6-8 feet. Shallow layers of fine to coarse gravel with sand and silt, approximately 
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eight to eleven feet thick, were observed in three borings. Deeper strata containing clay, sand, and 

silt, approximately 15 to 20 feet thick, were observed at depths between 40 and 102 feet BGS. 

During the Phase II ESA performed by Tetra Tech in December 2021, groundwater depths varied 

across the Site, but were generally observed to be approximately eight to ten feet BGS. The 

groundwater flow direction has not been investigated but is assumed to follow the general 

topography of the Site and flow northwest towards Gowanus Bay. 

2.2  Previous Investigations 
Based on a review of prior reports for the Site, environmental investigations have been completed 

for the SBMT since at least October 1997. In March 1998, two 550-gallon gasoline underground 

storage tanks (USTs), four 4,000-gallon gasoline USTs, one 4,000-gallon diesel UST, one 550-

gallon waste oil UST, one 1,000-gallon above-ground storage tank (AST) of unknown contents, and 

one 550-gallon fuel AST were removed from the property. Since impacted soils were detected 

through post-excavation sampling around the tanks and associated pumps, two spill cases (No. 97-

14188 and 97-14190) were opened by NYSDEC on March 23, 1998. No additional USTs were 

located during a 1998 geophysical investigation performed at eight portions of the Site following 

removal of the tanks (TRC 2004). Impacted soils surrounding the former UST area were excavated 

and transported off-Site for disposal. 13 groundwater monitoring wells were installed around the 

former tank area and quarterly groundwater sampling was completed by URS Corporation (URS) 

for various wells between August 2003 and March 2005. Once groundwater contaminant 

concentrations were measured below the NYSDEC Groundwater Quality Criteria, a request for spill 

closure was submitted and approved for both cases in May 2005. 

An April 2004 investigation by TRC included the advancement of 12 soil borings throughout the Site 

that  revealed the presence of petroleum-related volatile organic compounds (VOCs) and semi-

volatile organic compounds (SVOC)s, and metals in subsurface soils between 0 and 10.5 feet BGS. 

It was suspected that four former 160,000-gallon ASTs existed in in the location of the “N Shed” 

along the 39th Street Pier. Based on a review of historic aerial photographs, it was estimated that 

these tanks were active between 1940 and 1953. However, information regarding the 

decommissioning of the tanks and any impacted soil removal was not available (AECOM 2018). 

Petroleum-related impacts were observed in four shallow and two subsurface soil samples collected 

from four borings in the vicinity of the former ASTs (TRC 2004).  

A Phase I Environmental Site Assessment was performed by AECOM for the Site in May 2018. 

AECOM documented that due to the potential for orphan USTs and presence historic urban fill, 

subsurface contamination may exist at the SBMT. A brass cap within a concrete pad was observed 

behind the two temporary structures associated with the auto maintenance facility near 37th Street 

and Second Avenue. The Phase I report also recognized the history of reported spills and removal 

of the former USTs in 1999. 

AECOM also completed a Phase II Limited Site Investigation at SBMT in October 2018 that 



Quality Assurance Project Plan South Brooklyn Marine Terminal Site 
SBMT Asset LLC Brooklyn, New York 

2-3 March 2022

included the advancement of 15 soil borings to a maximum depth of 20 feet, collection of 

groundwater grab samples from eight borings, and an inspection of an underground vault located 

near the New York Department of Transportation (DOT) building in the northeast portion of the Site. 

Elevated SVOCs concentrations were detected above unrestricted, residential, and commercial 

SCOs in eight borings at the Site, but primarily in the location of the former ASTs within the “N 

Shed”. PCBs were also detected above the commercial SCOs in the vicinity of the DOT building. No 

VOCs were detected in any soil samples above the unrestricted SCO. SVOCs above the New York 

Technical and Operational Guidance Series (TOGS) 1.1.1 standards were detected in only one 

groundwater sample from a boring near the 39th Street parking lot. 

A subsurface investigation was completed by TRC in July 2019 throughout the Site that included a 

geophysical survey, advancement of 20 soil borings, installation of eight temporary wells, and 

installation of eight soil vapor sample locations. The geophysical survey identified an additional UST 

in the southwestern portion of the Site near 39th Street. Information regarding the four former 

160,000-gallon ASTs was not provided in this investigation report. According to the TRC Phase II 

Investigation Report, the following contaminants were identified for on-Site soils: 

 Select VOCs were detected over the Unrestricted Use SCO and Commissioner’s 

Policy Table 2 and/or Table 3 SCLs, but below the Restricted Residential Use, 

Restricted Commercial Use, and Restricted Industrial Use SCOs; 

 Select SVOCs and metals were detected above the Unrestricted Use, Restricted 

Residential, Restricted Commercial, and Restricted Industrial SCOs; 

 Total PCBs were detected in one sample at a concentration above the Unrestricted 

Use SCO, but below the Restricted Residential Use, Restricted Commercial Use, 

and Restricted Industrial Use SCOs; and, 

 Select pesticides were detected over the Unrestricted Use SCOs but below the 

Restricted Residential Use, Restricted Commercial Use, and Restricted Industrial 

Use SCOs. 

 Impacts to adjacent subsurface materials were not observed downgradient of the 

UST. 

A supplemental Phase II ESA was completed by Tetra Tech in December 2021 that included a 

geophysical survey, advancement of 40 soil borings to a depth of approximately 10 feet BGS, 

installation of 11 temporary monitoring wells to depths between 6 and 10 feet BGS and collection of 

groundwater samples, installation of 13 temporary soil vapor points and collection of 13 soil vapor 

samples below ground cover, collection of one ambient air sample from the Site and laboratory 

analyses for parameters of environmental concern by laboratory certified under the New York 

Environmental Laboratory Approval Program (ELAP). 

The analytical results for soil samples were compared to the NYSDEC Industrial Use SCO and 

produced the following exceedances: 
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 Benzo(a)pyrene was detected in 33 of 42 samples, ranging from 22.9 to 9,330 ug/kg, and 

exceeded the NYSDEC Industrial Use SCO in eight (8) samples. 

 Dibenzo(a,h)anthracene was detected in 24 of 42 samples, ranging from 19.2 to 1,530 

ug/kg, and exceeded the NYSDEC Industrial Use SCO in one (1) sample.  

The analytical results for groundwater samples were compared to the NYSDEC Ambient Water 

Quality Stands and Guidance Values for groundwater (GA) and revealed the following 

exceedances: 

 Benzo(a)anthracene was detected in 2 of 12 samples, ranging from 0.47 to 0.76 ug/L, and 

exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in both 

samples.  

 Benzo(b)fluoranthene was detected in 2 of 12 samples, ranging from 0.61 to 0.9 ug/L, and 

exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in both 

samples. 

 Benzo(k)fluoranthene was detected in 2 of 12 samples, ranging from 0.21 to 0.38 ug/L, and 

exceeded its NYSDEC Ambient Water Quality Standards and Guidance Values in both 

samples. 

 Chrysene was detected in 2 of 12 samples, ranging from 0.37 to 0.64 ug/L, and exceeded 

its NYSDEC Ambient Water Quality Standards and Guidance Values in both samples. 

 Indeno(1,2,3-cd)Pyrene was detected in 3 of 12 samples, ranging from 0.57 to 1.1 

ug/L, and exceeded its NYSDEC Ambient Water Quality Standards and Guidance 

Values in all three (3) samples. 

 Antimony was detected in one sample, at a concentration of 6.2 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values. 

 Arsenic was detected in 9 of 11 samples, ranging from 3.1 to 66.6 ug/L, exceeding 

its NYSDEC Ambient Water Quality Standards and Guidance Values at one 

location. 

 Beryllium was detected in 5 of 11 samples, ranging from 1.1 to 7.1 ug/L, exceeding 

its NYSDEC Ambient Water Quality Standards and Guidance Values at one 

location. 

 Chromium was detected in 4 of 11 samples, ranging from 11.7 to 140 ug/L, 

exceeding its NYSDEC Ambient Water Quality Standards and Guidance Values at 

one location. 

 Manganese was detected in all 11 samples, ranging from 20.5 to 10,700 ug/L, 

exceeding its NYSDEC Ambient Water Quality Standards and Guidance Values at 

six (6) locations. 
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 Nickel was detected in 5 of 11 samples, ranging from 11.2 to 206 ug/L, exceeding its 

NYSDEC Ambient Water Quality Standards and Guidance Values at one location. 

A total of 68 VOCs were analyzed for TO-15 suite parameters. Of the 68 VOCs analyzed, 46 were 

detected at 13 of the soil vapor locations. Below is a summary of the VOCs that were detected 

above ambient air concentrations: 

 Benzene was detected at concentrations ranging from 0.7 to 45.4 ug/m3, 

 Cyclohexane was detected at concentrations ranging from 0.27 to 372 ug/m3, 

 Ethylbenzene was detected at concentrations ranging from 0.42 to 2.9 ug/m3, 

 Heptane was detected at concentrations ranging from 0.49 to 422 ug/m3, 

 Hexane was detected at concentrations ranging from 0.49 to 206 ug/m3, 

 Methyl ethyl ketone was detected at concentrations ranging from 0.41 to 121 ug/m3, 

 Toluene was detected at concentrations ranging from 1.5 to 51.6 ug/m3, and 

 Xylenes (total) was detected at concentrations ranging from 0.91 to 136 ug/m3. 

One ambient air sample was collected as part of the sampling event. There were 17 VOCs that 

were detected in the ambient air sample. 
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3.0 PROJECT ORGANIZATION AND PERSONNEL RESPONSIBILITIES 
An organization structure has been developed to identify the roles and responsibilities of the various 

personnel involved with the SBMT site.  The team will consist of the following personnel, with a 

description of their responsibilities: 

For the purpose of quality control (QC), Tetra Tech’s Project Manager (PM) will be responsible for 

review of data upon receipt from the analytical laboratory. The PM will assure that data usability 

screening is performed by trained and experienced data reviewers using the applicable criteria 

specified in the NYSDEC 2005 Analytical Services Protocol (ASP). For the purposes of this 

document, all references to ASP indicate the 2005 NYSDEC Analytical Services Protocol. The 

specific requirements for data usability screening are given in Section 9.3. The PM will be 

responsible for ensuring that all analytical data are in conformance with requirements of this QAPP. 

The Project Quality Assurance Manager (PQAM) is accountable for all QA activities, including 

oversight of subcontracted laboratories, verification of corrective actions, and supervision of data 

quality evaluation activities, including the validation and reporting of the analytical data. 

The Field Operations Lead (FOL) will be responsible for the management and supervision of the 

field investigation program, providing consultation and decision-making on day-to-day issues 

relating to the sampling activities. The FOL oversees the sampling to determine that operations are 

consistent with plans and procedures, and that the data acquired meets the analytical and data 

quality needs.  When necessary, the FOL documents any deviations from the plans and procedures 

for approval by the PM prior to implementation. 

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

solicit approved correction, and report conditions adverse to quality. 
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4.0 QA/QC OBJECTIVES FOR MEASUREMENT OF DATA

The overall quality assurance (QA) objective for the project is to develop and implement procedures 

which will provide data of known, documented quality. Field and laboratory quality assurance/quality 

control (QA/QC) requirements defined in the NYSDEC ASP and other applicable guidelines ensure 

acceptable levels of data quality will be maintained throughout the sampling and analysis program.  

The QA/QC objectives for all measurement data include precision, accuracy, representativeness, 

completeness, and comparability.  The samples to be collected (type and frequency of collection) 

are specified in the Remedial Investigation Work Plan. 

4.1 Precision

Precision is an expression of the reproducibility of measurements of the same parameter under a 

given set of conditions. Specifically, it is a quantitative measurement of the variability of a group of 

measurements compared to their average value (USEPA, 1987). Precision is usually stated in 

terms of standard deviation, but other estimates such as the coefficient of variation (relative 

standard deviation), range (maximum value minus minimum value), and relative range are also 

common. For this project, precision will be evaluated by recording duplicate measurements of the 

same parameter on similar sample aliquots (i.e., field duplicate samples) under the same 

conditions, and calculating the relative percent difference (RPD) between the values.  The formula 

for calculating RPD is presented in Section 13.2. 

Measurement data for this project will include field data as well as laboratory analytical data. 

Laboratory precision will be performed according to the requirements described in the associated 

analytical methods (eg., laboratory duplicate samples). The field measurement data may include 

pH, temperature, conductivity, organic vapor readings, water level measurements, and turbidity. 

The objective for precision of field data collection methods is to take duplicate (minimum of 2 for 

every 20 samples) measurements for field parameters to determine the reproducibility of the 

measurements.  Field duplicates will be collected as discussed in Section 5.3 and RPDs will be 

calculated to determine the precision of field sampling methods. 

For the pH meter, precision will be tested by multiple readings in the medium of concern. 

Consecutive readings should agree within 0.1 pH units after the instrument has been field calibrated 

with standard buffers before each day’s use. The thermometer will be visually inspected prior to 

each use to ensure its condition is satisfactory. Consecutive measurements of a given sample 

should agree to within 1Celsius. After calibration, the conductivity meter will be tested for precision 

at ± 1% of full-scale, depending on the meter/scale. The organic vapors will be measured using a 

Photovac Microtip (or equivalent) photoionization detector (PID). Daily background and upwind 

readings of drilling and sampling activities will be measured prior to commencing work and at 

periodic intervals throughout each day's activities. The natural variation/fluctuation in measurements 

at background or upwind locations will be used for baseline background values, and the variability 

will be noted. Water level indicator readings will be precise to within 0.01 feet for duplicate 

measurements, or additional water level measurements will be collected to determine whether the 

difference is due to operator or instrument error. Turbidity measurements will be calibrated to a 
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precision of ± 2% nephelometric turbidity units (NTUs). 

4.2 Accuracy

Accuracy is a measure of the difference between a measured value and the "true" or accepted 

reference value. The accuracy of an analytical procedure is best determined by the analysis of a 

sample containing a known quantity of material and is expressed as the percent of the known 

quantity, which is recovered, or measured. The recovery of a given analyte is dependent upon the 

sample matrix, method of analysis, and the specific compound or element being determined. The 

concentration of the analyte relative to the detection limit of the analytical method is also a major 

factor in determining the accuracy of the measurement. Concentrations of analytes that are close to 

the detection limits are less accurate because they may be affected by such factors as instrument 

"noise."  Higher concentrations will not be as affected by the instrument or other variables and thus 

will be more accurate. 

The accuracy of laboratory-measured data will be evaluated by determining the percent recovery of 

both matrix and blank spike samples as described in Section 13.1. For the measurement of 

organics by gas chromatography (GC) or GC/mass spectroscopy (MS), the recovery of a surrogate 

spiked into each sample, blank, and standard will also be used to assess accuracy. 

The objective for accuracy of the field measurements is to achieve and maintain factory equipment 

specifications for the equipment. Field measurements cannot be assessed for accuracy by spiking 

the medium with the analytical parameter and measuring the increase in response; therefore, these 

instruments can only be assessed for accuracy by the response to a known sample (such as a 

calibration standard) used to standardize them. The pH meter, conductivity meter, and turbidity 

meter are calibrated with solutions traceable to the National Institute of Standards and Technology 

(NIST, formerly the National Bureau of Standards). 

All volatile organic detectors (such as the PID) will be calibrated to an appropriate standard daily 

prior to use. 

4.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely represent 

a characteristic of a population, parameter variations at a sampling point, or an environmental 

condition. Representativeness is a qualitative parameter that is most concerned with the proper 

design of the sampling program. Samples must be representative of the environmental media being 

sampled. Selection of sample locations and sampling procedures will incorporate consideration of 

obtaining the most representative sample possible. 

Field and laboratory procedures will be performed in such a manner as to ensure, to the degree that 

is technically possible, that the data derived represents the in-place quality of the material sampled. 

Every effort will be made to ensure chemical compounds will not be introduced into the sample via 

sample containers, handling, or analysis. Decontamination of sampling devices and digging 

equipment will be performed between samples.  Laboratory sample containers will be thoroughly 

cleaned in accordance with procedures outlined in Section 5.2. Analysis of field blanks, trip blanks 
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and method blanks will also be performed to monitor for potential sample contamination from field 

and laboratory procedures. 

The assessment of representativeness also must consider the degree of heterogeneity in the 

material from which the samples are collected. Sampling heterogeneity will be evaluated through 

the analysis of field duplicate samples, coded to ensure the samples are treated and analyzed as 

separate samples. Field personnel will homogenize the soil samples in the field.  The analytical 

laboratory will make every reasonable effort to assure the samples are adequately homogenized 

prior to taking aliquots for analysis, so the reported results are representative of the sample 

received. Many means of homogenization expose the sample to significant risk of contamination or 

loss through volatilization, and these will be avoided if possible. 

Chain-of-custody procedures will be followed to document that contamination of samples has not 

occurred during container preparation, shipment, and sampling. Details of blank/duplicate and 

chain-of-custody procedures are presented in Sections 5.3 and 6.1, respectively. 

4.4 Completeness

Completeness is defined as the percentage of measurements made which are judged to be valid. 

The QC objective for completeness is generation of valid data for 100 percent of the analysis 

requested. Any data deficiencies and their impact on project goals will be evaluated during data 

validation and discussed in the Data Usability Summary Report (DUSR) (see Section 9.3). 

4.5 Comparability

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

another. The comparability of all data collected for this project will be ensured by: 

 Using identified standard methods for both sampling and analysis phases of this project; 

 Ensuring traceability of all analytical standards and/or source materials to United States 

Environmental Protection Agency (USEPA) or NIST; 

 Verifying all calibrations with an independently prepared standard from a source other than 

that used for calibration; 

 Using standard reporting units and reporting formats, including the reporting of QC data; 

 A usability review of all analytical results, including the use of data qualifiers in all cases 

where appropriate; and 

 The requirement that all qualifier flags be used any time an analytical result is used for any 

purpose whatsoever. 

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

be able to judge the comparability of these data and conclusions. 
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5.0 SAMPLING PROCEDURES

5.1 Sampling Program

The objective of the sampling program is to provide current data concerning the presence, nature 

and extent of contamination of groundwater and soils.  Sampling and analysis may include, as 

identified in the Remedial Investigation Work Plan: 

 Groundwater samples 

 Subsurface soil samples 

Proposed Sampling Locations are found in Figure 2. Detailed sampling procedures are found in 

the attached sampling SOP Attachment 1. 

5.2 Sampling Procedures and Handling 

Sample Container Preparation 

Sample containers will be properly washed and decontaminated by the factory or laboratory prior to 

use. All preservatives will be added to containers prior to shipment by the laboratory. The types of 

containers and preservation techniques are shown in Table 1. Records of the sources of bottles and 

preservatives will be kept by the analytical laboratory. Standard two step decontamination using 

detergent (Alconox is acceptable) and clean, PFAS-free water will be performed for sampling 

equipment. All sources of water used for equipment decontamination will be verified in advance to 

be PFAS-free through laboratory analysis or certification. 

Methods of Sampling 

At a minimum, sampling procedures will be in accordance with the most recent NYSDEC or 

USEPA guidelines and/or regulations, as appropriate. Alternate techniques will be utilized when 

such guidelines and/or regulations are inappropriate or non-existent.  Alternate techniques will 

be implemented only after consultation with NYSDEC, whenever possible. Immediately place 

samples in a cooler maintained at 4 ± 2º Celsius using ice. 

Referenced sampling procedures are listed below. All procedures will be the latest in effect as of the 

date of this QAPP. 

 USEPA - 600-4-79-020, "Methods for Chemical Analysis of Water and Wastes" 

 USEPA - 540/S-95/504, “Low-Flow (Minimal Drawdown) Ground Water Sampling 

Procedures” 

 NYSDEC – “Technical Guidance for Site Investigation and Remediation, DER-10” May 

3, 2010 

 NYSDEC – “CP-51 Soil Cleanup Guidance” October 21, 2010 

 NYSDEC – “Sampling, Analysis and Assessment of Per-and Polyfluoroalkyl Substances 

(PFAS), June 2021. Under NYSDEC’s Part 375 Remedial Programs Issued January 17, 

2020 
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Standard Operating Procedures (SOPs) to be used in the field are provided in Attachment 2. 

5.3 Quality Assurance Samples

Field Quality Control Samples 

To assess field sampling, shipment and storage performance, a trip blank will be collected and 

submitted to the laboratory for analyses involving: 

Trip Blank - A trip blank will be prepared by the laboratory, and will consist of 40-ml volatile 

organic analysis (VOA) vials containing distilled, deionized water which accompanies the 

other sample bottles into the field and back to the laboratory. A trip blank will be included 

with each shipment of water samples for which analysis for Target Compound List (TCL) 

volatile organic compounds (VOCs) is planned. The trip blank will be analyzed for TCL 

VOCs to assess any contamination introduced as a result of sampling and transport, 

handling and storage. 

The precision of field sampling procedures will be assessed by collecting coded field duplicates and 

additional volume for matrix spike (MS)/matrix spike duplicates (MSD)/matrix duplicates (MD).  

Field Duplicate - To determine the reproducibility and homogeneity of samples, coded field 

duplicates will be collected. The samples are termed "coded" because they will be labeled in 

such a manner that the laboratory will not be able to determine that they are a duplicate 

sample. This will eliminate any possible bias that could arise. The frequency of collection of 

these samples is one per approximately 20 field samples for each matrix (i.e., soil, 

groundwater), as specified in the Remedial Investigation Work Plan. The criteria for 

assessing coded field duplicates are given in Section 13.0. 

Matrix Spike/Matrix Spike Duplicate/Matrix Duplicate (MS/MSD/MD) – Additional volume 

will be collected for MS/MSD/MD samples (MSD for organics; MD for inorganics) at a 

frequency of one per up to 20 field samples sample delivery group (SDG). The 

reproducibility and homogeneity of the samples can be assessed by determining the RPD 

for both spike and non-spike compounds as described in Section 13.0. The MS, MSD, and 

MD samples should be site-specific, unless otherwise authorized by the Tetra Tech Project 

Manager and/or PQAM after consultation with EQUINOR and NYSDEC personnel 

whenever possible. 

Equipment Blank - One equipment blank per day per site and minimum 1 equipment blank 

per 20 samples will be collected. The equipment blank will test the new and decontaminated 

sampling equipment utilized to obtain a sample for residual PFAS contamination. This field 

blank is obtained by using laboratory provided PFAS-free water and passing the water over 

or through the sampling device and into laboratory provided sample containers 
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6.0 SAMPLE TRACKING AND CUSTODY

Sample chain-of-custody (COC) will be initiated by the laboratory with selection and preparation of 

the sample containers. To reduce the chance for error, the number of personnel handling the 

samples will be minimized.  Personnel involved in the COC and transfer of samples will be trained 

on the purpose and procedures prior to implementation. 

6.1 Sample Designation 

The method of identification of a sample depends on the type of measurement or analysis 

performed.  When field screening measurements (e.g., PID/FID) are made, data are recorded 

directly in logbooks or on field investigation forms.  Identifying information such as project name, 

station number, station location, date and time, name of sampler, field observations, remarks, etc. 

will be recorded. 

Each sample collected for off-site laboratory analysis during the field investigation will be specifically 

designated by Tetra Tech personnel with a unique identification.  Each sample will be designated by 

an alpha-numeric code which will identify the Site, matrix sampled, and sampling event or depth. 

Sample locations will be designated first by a Site identifier code (“SBMT” for South Brooklyn 

Marine Terminal).  A letter code (see below) will follow, along with the name and/or number that 

depicts the specific location.  Soil samples will be numbered by the depth in feet at the top and 

bottom of the sample interval (e.g., the sample collected from 4 to 6 feet bgs would be identified as 

“0406”).  Sampling events will be numbered in sequence beginning with “01.”  Field, trip and 

deionized water blanks will include the letter code corresponding to the appropriate type of 

equipment and/or portion of the field investigation for which the blank sample was collected and the 

date of sampling.   

Location letter code segments for the field investigation are as follows: 

 SB  Soil Boring Soil Sample 
 MW -   Monitoring Well 
 GW  Groundwater Sample 
 FB  Field Blank Sample 
 TB  Trip Blank Sample 

For example, the 2 to 4-foot bgs subsurface soil sample obtained at the third direct push boring 

location will be identified as SBMT-SB03-0204.  A groundwater sample collected from monitoring 

well MW-01 during the first event will be denoted as SBMT-MW01-GW01. A field blank sample 

collected for the soil sampling portion of the project on August 2, 2022 would be SBMT-SBFB-

080222. 

All location and identification information for the samples will be recorded in the field sampling 

logbook and on the appropriate chain of custody (COC) record form for shipment.  
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6.2 Field Sample Custody

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

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

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

analysis. A sample will be considered to be in a person's custody if the sample is: 

 In a person's possession; 

 Maintained in view after possession is accepted and documented; 

 Locked and tagged with custody seals so that no one can tamper with it after having 

been in physical custody; or 

 In a secured area which is restricted to authorized personnel. 

In situ or on-site monitoring data will be controlled and entered in logbooks designated for this 

project.  These logbooks will be maintained in the Site files by the FOL and PM. 

A COC record will accompany the sample from time of collection to receipt by the analytical 

laboratory. If samples are split and sent to different laboratories, COC records will be sent with each 

sample. The "remarks" column will be used to record specific considerations associated with 

sample acquisition such as: sample type, container type, sample preservation methods, and 

analyses to be performed. Two copies of this record will be prepared in the field.  One copy will 

accompany the samples to the laboratory, and will be maintained as a file copy by the laboratory.  

The second version will be retained by Tetra Tech. 

Individual sample containers, provided by the laboratory, will be used for shipping/couriering 

samples. The shipping containers will be insulated (e.g., coolers), and ice will be used to maintain 

samples at approximately four degrees Celsius until samples are in the custody of the laboratory. 

All sample bottles within each shipping container will be individually labeled and controlled. 

The field sampler will indicate each individual sample designation/location number in the space 

provided on the appropriate COC form for each sample collected. The shipping container will then 

be appropriately packed and closed, and a seal provided by the laboratory affixed to the latch. This 

seal must be broken to open the container. Tampering may be indicated if the seal is broken before 

receipt at the laboratory. The laboratory will contact the FOL or Tetra Tech’s PM, and the 

associated samples will not be analyzed, if tampering is apparent. 

The FOL will notify the laboratory of upcoming field sampling activities and the subsequent transfer 

of samples to the laboratory. This notification will include information concerning the number and 

type of samples to be shipped, as well as the anticipated date of arrival. 

6.3 Laboratory Sample Custody

The laboratory sample program will meet the following criteria: 

 The laboratory will designate a sample custodian who is responsible for maintaining 

custody of the samples and for maintaining all associated records documenting that 

custody. 
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 Upon receipt of samples, the custodian will check the original COC documents and 

compare them with the labeled contents of each sample container for correctness and 

traceability. The sample custodian will sign the COC record and record the date and 

time received. 

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

discrepancy in documentation, the laboratory will immediately contact the Tetra Tech 

PM and/or PQAM as part of the corrective action process. A qualitative assessment of 

each sample container will be performed to note any anomalies, such as broken or 

leaking bottles. That assessment will be recorded as part of the incoming COC 

procedure. 

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

degrees Celsius until analyses are to commence. 

 A laboratory tracking record will accompany the sample or sample fraction through final 

analysis for control. 

 A copy of the tracking form will accompany the laboratory report and will become a 

permanent part of the project records. 

6.4 Sample Tracking System

A sample tracking system will be implemented to monitor the status of sampling events and 

laboratory analysis of samples. Sample numbers, types, analytical parameters, sampling dates, and 

required due dates for receipt of analytical results will be entered into the system. Tetra Tech’s PM 

will use the tracking system to monitor the project sampling schedules and the status of analytical 

reports. 

A description of the sample tracking system follows: 

1. For each day that samples are collected, the FOL or designee will complete a COC form listing 

all appropriate samples. 

2. The FOL or designee will retain the client copy of the COC, and forward the laboratory copy of 

the COC with the sample shipment. 

3. The FOL or designee will fax copies of the completed COC form to the Tetra Tech PM. Tetra 

Tech’s PM or a designated employee will confirm sample shipment with the laboratory and 

resolve any sample transfer issues. 

4. The status of analytical results will be tracked by the Tetra Tech PM or designee using the 

information provided on the completed COC form. The information will be summarized in a 

computerized database, as warranted. 

Upon receipt of the analytical results from the laboratory, the Tetra Tech PM or designee will review 

the data package for completeness and contract compliance. The Tetra Tech PM will then forward 

the result package to the QA/QC data reviewer for the data usability analysis.  

The QA/QC data reviewer will be required to submit a complete set of reviewed data to Tetra Tech’s 
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PM within 30 days of receipt of the data package report.         

Tetra Tech’s PM or a designated representative will maintain day-to-day contact with the laboratory 

concerning specific samples and analyses directly. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

7.1 Field Instrumentation Calibration 

The FOL will be responsible for ensuring that instrumentation are of the proper range, type and 

accuracy for the test being performed, and that all of the equipment are calibrated at their required 

frequencies, according to their specific calibration protocols/procedures. 

All field measurement instruments must be calibrated according to the manufacturer’s instructions 

prior to the commencement of the day’s activities. Exceptions to this requirement will be permitted 

only for instruments that have fixed calibrations pre-set by the equipment manufacturer. Calibration 

information will be documented on instrument calibration and maintenance log sheets or in a 

designated field logbook. The calibration information (log sheet or logbook) will be maintained at the 

Site during the on-site investigation and, once the field work is completed, will be placed in Tetra 

Tech’s project files.  Information to be recorded includes the date, the operator, and the calibration 

standards (concentration, manufacturer, lot number, expiration date, etc.). All project personnel 

using measuring equipment or instruments in the field will be trained in the calibration and usage of 

the equipment, and are personally responsible for ensuring the equipment has been properly 

calibrated prior to its use. 

In addition, all field instruments will undergo response verification checks at the end of the day’s 

activities and at any other time that the user suspects or detects anomalies in the data being 

generated.  Verification checks may also be performed at the request of EQUINOR or NYSDEC 

representatives.  The checks consist of exposing the instrument to a known source of analyte (e.g., 

the calibration solution), and verifying a response. If an unacceptable instrument response is 

obtained during the check (i.e., not within specifications), the data will be labeled suspect, the 

problem documented in the Site logbook, and appropriate corrective action taken. 

Any equipment found to be out of calibration will be re-calibrated. When instrumentation is found to 

be out of calibration or damaged, an evaluation will be made to ascertain the validity of previous test 

results since the last calibration check. If it is necessary to ensure the acceptability of suspect items, 

the originally required tests will be repeated (if possible), using properly calibrated equipment, to 

acquire replacement data for the measurement in question. 

Any instrument consistently found to be out of calibration will be repaired or replaced within 24 

hours or field work will be terminated until the malfunctioning equipment is repaired/replaced. 

7.2 Laboratory Instrumentation Calibration 

Personnel at the laboratory will be responsible for ensuring that analytical instrumentation are of the 

proper range, type and accuracy for the test being performed, and that all of the equipment are 

calibrated at their required frequencies, according to specific protocols/procedures. 

According to the applicable methodologies and the laboratory SOPs, off-site laboratory equipment 

will be calibrated using certified/nationally recognized standards.  In addition, these 

methods/procedures specify the appropriate operations to follow during calibration or when any 

instrument is found to be out of calibration. Off-site laboratory equipment will be calibrated using 
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certified/nationally recognized standards. 
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8.0 ANALYTICAL PROCEDURES

All off-site laboratory samples will be analyzed according to the methods provided in Table 2 and 

Exhibit D of the NYSDEC ASP. QA/QC procedures given in Exhibits E and I of the ASP will be 

followed. Regardless of the method used, all analytical and extraction holding times must meet the 

NYSDEC ASP requirements for that analytical group (e.g., volatile analyses have a holding time of 

seven days, if unpreserved).  Holding times will be calculated from verified time of sample receipt at 

the laboratory. For NYSDEC ASP, samples must be received at the laboratory within 48 hours of 

sample collection. The analytical laboratory chosen for the project will be certified, and must 

maintain certification, under the New York State Department of Health (NYSDOH) Environmental 

Laboratory Approval Program (ELAP) for analyses of solid and hazardous waste. The breakdown of 

investigative samples is detailed in the Remedial Investigation Work Plan. Laboratory analytical 

methods and quantitation limits are presented in Table 3 of this QAPP. The method detection limits 

(MDLs) for the analytes will be specified by the laboratory selected for the project based on its most 

recent MDL studies, and subject to approval by the NYSDEC. 
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9.0 DATA REDUCTION, REVIEW, AND REPORTING

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

methods in the ASP. 

The laboratory will provide a Category B data deliverable (PDF) and a NYSDEC EQuIS-

formatted electronic data deliverable (EDD).  The EDD and EQuIS EDD for the project will be 

prepared for electronic submittal of field sampling and laboratory analytical results, geologic 

data, and well and locational data, in accordance with NYSDEC policies, guidelines, and 

formats. 

9.1 Chain-of-Custody Records 

Completed copies of the COC records accompanying each sample from time of initial bottle 

preparation to completion of analysis will be attached to the report of analytical testing. 

9.2 Data Handling

One electronic version (PDF or other appropriate format) of the complete analytical data report will 

be provided by the laboratory.  The Tetra Tech PM will immediately arrange for electronic filing of 

the complete package, after the QA/QC data reviewer checks the package to ensure all 

deliverables have been provided. In addition, an electronic version of the analytical results will be 

provided by the laboratory in a mutually-agreed upon database format (i.e., an Electronic Database 

Deliverable, or EDD).  The EDD will be used to generate summary tables. These tables will form the 

foundation of a working database for assessment of the Site contamination condition.  

The Tetra Tech PM will maintain close contact with the QA/QC data reviewer to ensure all 

non-conformance issues are acted upon prior to data manipulation and assessment routines. Once 

the review has been completed, Tetra Tech’s PM will direct the QA/QC data reviewer or designee to 

finalize the analytical data assessment and update the data summary tables. 

The reviewed laboratory data will be reduced into a computerized tabulation which will be suitable 

for inclusion in site reports and will be designed to facilitate comparison and evaluation of the data. 

The data tabulations will be sorted by classes of constituents and by sample matrix. Each individual 

table will present the following information: 

 Sample matrix, designations, and locations; 

 Sample dates; 

 Constituents for which positive results were obtained; 

 Reported constituent concentrations in the field and/or trip blanks associated with the 

samples; 

 Constituent concentration units; 

 Name and location of laboratory which performed the analyses; 

 Data qualifiers provided by the laboratory; and 

 Data qualifiers and comments provided by the QA/QC data reviewer, if any. 
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9.3 Data Usability Review

Data review is a basic step in the control and processing of the project data generated by the 

laboratory. The data review process will consist of a systematic assessment of the analytical results 

and QC documentation, and will be performed in accordance with NYSDEC guidelines. The 

parameters to be evaluated in reference to compliance with the analytical method protocols include 

all sample COC forms, holding times, raw data (instrument print out data and chromatograms), 

calibrations, blanks, spikes, controls, surrogate recoveries, duplicates and sample data. If available, 

the field sampling notes should also be reviewed and any QC problems should be evaluated as to 

their effect on the usability of the sample data.  All off-site laboratory data will undergo data review, 

unless otherwise stated in the Remedial Investigation Work Plan.  On the basis of this review, the 

QA/QC data reviewer will make judgments and express concerns and comments on the quality and 

limitations of specific data, as well as on the validity of the overall data package. The QA/QC data 

reviewer will prepare documentation of his or her review and conclusions in a DUSR. 

The DUSR will describe the samples and analysis parameters reviewed. Data deficiencies, 

analytical method protocol deviations and QC problems will be described and their effect on the 

data will be discussed in the DUSR.  In addition, the DUSR will identify data gaps caused by 

non-compliant or rejected data, and will indicate what steps have been or will be taken to fill these 

gaps.  Resampling/reanalysis recommendations, if applicable, will be made. Data qualifications are 

documented for each sample analyte following the NYSDEC ASP guidelines. The results of the 

data assessment screening (e.g., missed holding times or data rejected due to blank contamination) 

will be incorporated into the data summary tables used in Remedial Investigation reports (see 

Section 9.2).  

The QA/QC data reviewer will inform the Tetra Tech PM of data quality and limitations, and assist 

the PM in interacting with the laboratory to correct data omissions and deficiencies. The laboratory 

may be required to rerun or resubmit data depending on the extent of the deficiencies, and their 

importance in meeting the data quality objectives within the overall context of the project.  

This work will be performed by trained and experienced QA/QC data reviewers who meet the 

NYSDEC approval criteria. The Environmental Scientist preparing the DUSR must submit (or have 

previously submitted) a resume to the NYSDEC Quality Assurance Unit documenting relevant 

experience in environmental sampling, analysis and data review methods, and documentation of a 

Bachelors Degree in Natural Science or Engineering.  
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10.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

10.1 Quality Assurance Batching

Each set of samples will be analyzed concurrently with calibration standards, method blanks, MS, 

MSD or MD, and QC check samples (if required by the protocol). The MS/MSD/MD samples will be 

designated by the field personnel. If no MS/MSD/MD samples have been designated, the laboratory 

must contact Tetra Tech’s PQAM or PM for corrective action. 

10.2 Organic Standards and Surrogates

All standard and surrogate compounds are checked by the methods of MS for correct identification 

and GC for degree of purity and concentration. When the compounds pass the identity and purity 

tests, they are certified for use in standard and surrogate solutions. Concentrations of the solutions 

are checked for accuracy before release for laboratory use. Standard solutions are replaced 

monthly or earlier based upon data indicating deterioration. 

10.3 Laboratory Quality Control Samples

QC samples may include the following, depending on analytical method:  

Method Blanks/Preparation Blanks - Analyses for organic compounds (method blank) and 

inorganics (preparation blank) include a blank analysis of the laboratory reagent water. The 

blank is analyzed with each set of samples or more often as required to verify that 

contamination has not occurred during the analytical process. The concentration of target 

compounds in the blanks must be less than or equal to the quantitation limits specified in 

Table 3 for the selected method of analysis. 

Matrix Spike/Matrix Spike Duplicate Analysis - This analysis is used to determine the 

effects of matrix interference on analytical results. Spikes of analytes are added to aliquots 

of sample matrix in the manner specified in the ASP. Selected samples are spiked to 

determine accuracy as a percent recovery of the analyte from the sample matrix and 

precision as RPD between the MS and MSD samples. The MSD is prepared in the same 

manner as the MS sample. 

Analytical Replicate/Matrix Replicate Samples - Replicate samples are aliquots of a 

single sample that are split on arrival at the laboratory, or upon analysis (i.e., laboratory 

duplicates).  Significant differences between two replicates, split in a controlled laboratory 

environment, will result in flagging the affected analytical results. 

Surrogate Spike Analyses - Surrogate spike analyses are used to determine the efficiency 

of recovery of organic analytes in the sample preparations and analyses. Calculated 

percentage recovery of the spike is used as a measure of the accuracy of the total analytical 

method. 

Laboratory Control Sample/Spike Blank - For each method which requires a laboratory 

control sample (LCS) or spike blank, a LCS/spike blank will be prepared with each quality 

control batch and analyzed according to criteria specified in the ASP. These samples 
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support an assessment of the ability of the analytical procedure to generate a correct result 

without matrix effects or interference affecting the analysis. 
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11.0 QUALITY ASSURANCE PERFORMANCE AUDITS AND SYSTEM AUDITS

QA audits may be performed by the PQAM or personnel designated by the PQAM. The PQAM and 

his or her designees function as an independent body and report directly to Tetra Tech’s quality 

assurance management. The PQAM may plan, schedule, and approve system and performance 

audits based upon Tetra Tech procedures customized to the project requirements. These audits 

may be implemented to evaluate the capability and performance of project and subcontractor 

personnel, items, activities, and documentation of the measurement system(s). At times, the PQAM 

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

assist in conducting performance audits. 

Formal audits encompass documented activities performed by qualified lead auditors following a 

written procedure or checklists, to objectively verify that QA requirements have been developed, 

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

be performed on project and subcontractor work at various locations. 

Audit reports will be written by lead auditors after gathering and evaluating all resultant data. Items, 

activities, and documents determined by lead auditors to be in noncompliance will be identified at 

exit interviews conducted with the involved management. Noncompliances will be logged, 

documented, and controlled through audit findings which are attached to and are a part of the 

integral audit report. These audit finding forms will then be directed to management to satisfactorily 

resolve the noncompliance in a specified and timely manner. All audit checklists, audit reports, audit 

findings, and acceptable resolutions must be approved by the PQAM prior to issue. QA verification 

of acceptable resolutions will be determined by re-audit or documented surveillance of the item or 

activity. Upon verification acceptance, the PQAM will close out the audit report and findings. 

It is the Tetra Tech PM’s overall responsibility to verify that all corrective actions necessary to 

resolve audit findings are acted upon promptly and satisfactorily. Audit reports must be submitted to 

Tetra Tech’s PM within 15 days of completion of the audit. Serious deficiencies must be reported to 

the Tetra Tech PM within 24 hours. 

Serious deficiencies identified during an audit will be reported to National Grid and NYSDEC as part 

of the DUSR or investigation reports. 

11.1 System Audits

System audits, performed by the PQAM or designated auditors, may encompass evaluation of 

measurement system components to ascertain their appropriate selection and application. In 

addition, field and laboratory QC procedures and associated documentation may be audited. These 

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

adverse to quality are detected or if the Tetra Tech PM requests the PQAM to perform unscheduled 

audits, these activities will be instituted. 



Quality Assurance Project Plan South Brooklyn Marine Terminal Site 
SBMT Asset LLC Brooklyn, New York 

11-2 March 2022

11.2 Performance Audits 

In accordance with the requirements for NYSDOH ELAP CLP certification, the laboratory will 

participate in all performance evaluation testing. 

Also, one field audit may be performed by the PQAM or designated auditor during collection of the 

field samples to verify that field personnel are following established sampling procedures.  

Performance of a field audit will be based on the type of investigation activities being performed, the 

length of the field project, and any available information concerning prior inspections of the project 

or sampling team.  
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12.0 PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES

12.1 Preventive Maintenance Procedures

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be 

serviced in accordance with the manufacturer's specified recommendations and written procedure 

developed by the operators. A repair/maintenance logbook will be kept for each piece of 

equipment/instrument, as applicable, and this log will be available on-site during field activities and, 

at the completion of the investigation, be placed in the project files. Entries include the date of 

service, type of problem encountered, corrective action taken, and initials and affiliation of the 

person providing the service. 

Laboratory analytical instruments will be serviced at intervals recommended by the manufacturer. 

Instrument use logbooks will be monitored by the analysts to detect any degradation of instrument 

performance. Changes in response factors or sensitivity are used as indications of potential 

problems. These are brought to the attention of the laboratory supervisor and preventive 

maintenance or service is scheduled to minimize down time. Back-up instrumentation and an 

inventory of critical spare parts are maintained to minimize delays in completion of analyses. 

Use of equipment in need of repair will not be allowed in the field or laboratory, and work will be 

terminated until the malfunction is repaired or the instrument replaced. 

12.2 Schedules

Written procedures, where applicable, will identify the schedule for servicing critical items in order to 

minimize the downtime of the measurement system. It will be the responsibility of the operator to 

adhere to this maintenance schedule and to arrange any necessary and prompt service as required. 

Service to the equipment, instruments, tools, gauges, etc. will be performed only by qualified 

personnel. 

12.3 Records

Logs will be established to record and control maintenance and service procedures and schedules. 

All maintenance records will be documented and traceable to the specific equipment, instruments, 

tools, and gauges. Records produced will be reviewed, maintained, and filed by the operators at the 

laboratories and by the data and sample control personnel when and if equipment, instruments, 

tools, and gauges are used at the sites. Tetra Tech’s PM or the PQAM may audit these records to 

verify complete adherence to these procedures. 

12.4 Spare Parts

Where appropriate, a list of critical spare parts will be identified by the operator in consultation with 

the equipment manufacturer. These spare parts will be stored for availability and use in order to 

reduce the downtime. In lieu of maintaining an inventory of spare parts, a service contract for rapid 

instrument repair or backup instruments will be available. 
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13.0 ASSESSMENT PROCEDURES FOR DATA ACCEPTABILITY

Procedures used to assess data precision and accuracy will be in accordance with the appropriate 

laboratory method, and as periodically updated. 

13.1 Accuracy

The percent recovery is calculated as below: 

So = The original value, i.e.; the 

% =   Ss - So   x 100  value obtained by analyzing the sample 

  S  

S = Concentration of the spike added  

to the sample 

Ss = Value obtained by analyzing the 

sample with the spike added 

% = Percent Recovery 

13.2 Precision

The relative percent difference (RPD) is calculated as below: 

            |V1 - V2| 

RPD =                                   x 100    V1, V2 = The two values obtained by 

                             0.5 (V1 + V2) analyzing the duplicate samples 

RPDs can only be calculated when the two samples (the original and the duplicate) both contain 

detectable concentrations of the analyte. If an analyte is considered not detected at the quantitation 

limit, then a RPD cannot be calculated. 

13.3 Completeness

Completeness is the measure of the amount of valid data obtained from a measurement system 

compared to the total amount expected to be obtained under ideal conditions. A target of 100 

percent completeness, calculated for each analysis method, has been established as the overall 

project objective. 

 PC =   NA    x 100 

  NI 

where: 

PC = Percent completeness 

NA = Actual number of valid analytical results obtained 

NI = Theoretical number of results obtainable under ideal conditions 
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14.0 CORRECTIVE ACTION

The following procedures have been established to assure that conditions adverse to quality, such 

as malfunctions, deficiencies, deviations, and errors, are promptly investigated, documented, 

evaluated, and corrected. 

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

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

preclude repetition. Condition identification, cause, reference documents, and corrective action 

planned to be taken will be documented and reported to the FOL, Tetra Tech PM, and involved 

subcontractor management, at a minimum. Implementation of corrective action is verified by 

documented follow-up action. All project personnel have the responsibility, as part of the normal 

work duties, to promptly identify, solicit approved correction, and report conditions adverse to 

quality. 

At a minimum, corrective actions may be initiated: 

 When predetermined acceptance standards are not attained 

 When procedures or data are determined deficient 

 When equipment or instrumentation is found faulty  

 When samples and test results are questionably traceable 

 When QA requirements have been violated 

 When designated approvals have been circumvented 

 As a result of system and performance audits 

 As a result of a management assessment 

 As a result of laboratory/inter-field comparison studies 

 As required by National Grid 

 As required by NYSDEC ASP, 2005 

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

personnel, and laboratory groups, monitor on-going work performance in the normal course of daily 

responsibilities. 

During the field investigation, any changes to the program outlined in the Remedial Investigation 

Work Plan and this QAPP must be documented on a Field Change Request (FCR) form 

(Attachment 1).  FCRs will be numbered serially, starting with the number “01.”  A copy of the FCR 

must be maintained at the Site during the investigation and in the project management files. All 

project personnel may identify a noncompliance; however, the FOL is responsible for documenting, 

numbering, logging, and verifying the closeout action.  It is the Tetra Tech PM’s responsibility to 

verify all recommended corrective actions are produced, accepted, and received in a timely manner. 
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Work may be audited at Tetra Tech’s office, site, laboratory, and subcontractor locations by the 

PQAM and/or designated auditor. Items, activities, or documents ascertained to be in 

noncompliance with QA requirements will be documented and corrective actions mandated through 

audit finding sheets attached to the audit report. Audit findings are logged, maintained, and 

controlled by the PQAM (Section 11.0). 
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15.0 QUALITY ASSURANCE REPORTS

QA reports to management may consist of the reports on audits, FCRs, a final QA report on field 

sampling activities, and the DUSRs. 

At the end of the project, the PQAM may submit a lesson learned report to the Tetra Tech PM which 

will discuss the QA activities. That report may include discussions of any conditions adverse or 

potentially adverse to quality, such as responses to the findings of any field or laboratory audits; any 

field, laboratory, or sample conditions which necessitated a departure from the methods or 

procedures specified in this QAPP; field sampling errors; and any missed holding times or problems 

with laboratory QC acceptance criteria, and the associated corrective actions undertaken. This 

report will not preclude immediate notification to project management of such problems when timely 

notice can reduce the loss or potential loss of quality, time, effort, or expense. 

These reports, if prepared, will be reviewed by the Tetra Tech PM for completeness and the 

appropriateness of any corrective actions, and they will be retained in the project files. 

In the final investigative report, laboratory and field QC data will be presented, including a summary 

of QA activities and any problems and/or comments associated with the analytical and sampling 

effort. Any corrective actions taken in the field, results of any audits, and any modifications to 

laboratory protocols will be discussed. 
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TABLE 1 
SAMPLE CONTAINERIZATION 

Analysis Bottle Type Preservation
1

Holding Time2

Aqueous Samples
Volatile Organics 40 ml glass vial with 

Teflon-lined septa
HCl to pH < 2 10 days 

Semi-Volatile Organics 1000 ml amber glass Cool to 4oC 5 days for extraction; 
40 days for analysis

PCBs 1000 ml amber glass Cool to 4oC 5 days for extraction; 
40 days for analysis

Total Metals 1000 ml polyethene HNO3 to pH < 
2

Metals - 6 months 
Mercury - 26 days

PFAS 1000 high density 
polyethylene (HDPE) 

Cool to 4oC 14 days for 
extraction; 28 days 
for analysis 

Soil Samples
Volatile Organics Small coring device or 

wide-mouth glass w/ 
teflon-lined septa 3

Cool to 4oC 7 days 

Semi-Volatile Organics Wide-mouth glass w/ 
teflon cap 3

Cool to 4oC 5 days for extraction; 
40 days for analysis

PCBs Wide mouth glass w/ 
teflon cap 3

Cool to 4oC 5 days for extraction; 
40 days for analysis

Metals Wide mouth glass w/ 
teflon cap 3

Cool to 4oC Metals - 6 months 
Mercury - 26 days

Total Organic Carbon Wide mouth glass w/ 
teflon cap 3

Cool to 4oC 12 days 

NOTES 

1. All samples to be preserved in ice at 4oC during collection and transport. 
2. Days from verified time of sample receipt (VTSR) by the laboratory. 
3. Sized appropriately for the analytical method. 
4. If the information provided in this table differs from the most recent version of the RIWP (2022), the 

RIWP requirements will take precedence.  In addition, if site-specific requirements dictate a change in 
containerization requirements, the Remedial Investigation Work Plan (which will include this 
information) will take precedence. 



TABLE 2 
LABORATORY ANALYSIS PROGRAM 

Matrix Parameter 1 Analytical Method 2

Water VOCs Method 8260 
SVOCs Method 8270
PCBs Method 8082 
Total Metals Method 6010/7470
PFAS Method 537.1 (21 Compound List)  

Soil VOCs Method 8260
SVOCs Method 8270
Metals Method 6010/7471 
Total Organic Carbon Lloyd Kahn method
PCBs Method 8082 

NOTES 

1. Abbreviations: VOCs = Volatile organic compounds; SVOCs = Semi-volatile organic compounds; 
PCBs = Polychlorinated Biphenyls; CLP = Contract Laboratory Program; PFAS = 
Per- and polyfluoroalkyl substances 

2. NYSDEC Analytical Services Protocol, 2005, Category B deliverables. 
Analyses must meet NYSDEC ASP holding time specified for Methods in Exhibit I Part II. 

3. If the information provided in this table differs from the most recent version of the ASP (2005), the 
ASP requirements will take precedence.  In addition, if site-specific requirements dictate a change in 
analytical requirements, the Remedial Investigation Work Plan (which will include this information) will 
take precedence 



TABLE 3 
TARGET ANALYTES AND PRACTICAL QUANTITATION LIMITS1 

Practical 
Quantitation 

Limit 
Water 

Samples 
(ug/L)

Practical 
Quantitation 

Limit Soil 
Samples 
(ug/kg) 

NYSDEC ASP TCL Volatile Organic Compounds
Acetone 5 10
Benzene 0.5 10
Bromodichloromethane 0.5 10
Bromoform 0.5 10
Bromomethane 0.5 10
2-Butanone 5 10
Carbon disulfide 0.5 10
Carbon tetrachloride 0.5 10
Chlorobenzene 0.5 10
Chloroethane 0.5 10
Chloroform 0.5 10
Chloromethane 0.5 10
Dibromochloromethane 0.5 10
1,1-Dichloroethane 0.5 10
1,2-Dichloroethane 0.5 10
1,1-Dichloroethene 0.5 10
1,2-Dichloroethene (cis and trans) 0.5 10
1,2-Dichloropropane 0.5 10
cis-1,3-Dichloropropene 0.5 10
trans-1,3-Dichloropropene 0.5 10
Ethylbenzene 0.5 10
2-Hexanone 5 10
4-Methyl-2-pentanone 5 10
Methylene chloride 0.5 10
Styrene 0.5 10
1,1,2,2-Tetrachloroethane 0.5 10
Tetrachloroethene 0.5 10
Toluene 0.5 10
1,1,1-Trichloroethane 0.5 10
1,1,2-Trichloroethane 0.5 10
Trichloroethene 0.5 10
Vinyl chloride 0.5 10
Total Xylenes 0.5 10
NYSDEC ASP TCL – Semi-Volatile Organic Compounds
Acenaphthene 10 330
Acenaphthylene 10 330
Anthracene 10 330
Benzo(a)anthracene 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330



TABLE 3 
TARGET ANALYTES AND PRACTICAL QUANTITATION LIMITS1 

Practical 
Quantitation 

Limit 
Water 

Samples 
(ug/L)

Practical 
Quantitation 

Limit Soil 
Samples 
(ug/kg) 

Benzo(g,h,i)perylene 10 330
Benzo(a)pyrene 10 330
bis(2-Chloroethoxy)methane 10 330
bis(2-Chloroethyl)ether 10 330
bis(2-ethylhexyl)phthalate 10 330
4-Bromophenyl phenyl ether 10 330
Butyl benzyl phthalate 10 330
Carbazole 10 330
4-Chloroaniline 10 330
2-Chloronaphthalene 10 330
4-Chlorophenyl phenyl ether 10 330
Chrysene 10 330
Dibenz(a,h)anthracene 10 330
Dibenzofuran 10 330
Di-n-butylphthalate 10 330
1,2-Dichlorobenzene 10 330
1,3-Dichlorobenzene 10 330
1,4-Dichlorobenzene 10 330
3,3'-Dichlorobenzidine 10 330
Diethyl phthalate 10 330
Dimethyl phthalate 10 330
2,4-Dinitrotoluene 10 330
2,6-Dinitrotoluene 10 330
Di-n-octylphthalate 10 330
Fluoranthene 10 330
Fluorene 10 330
Hexachlorobenzene 10 330
Hexachlorobutadiene 10 330
Hexachlorocyclopentadiene 10 330
Hexachloroethane 10 330
Indeno(1,2,3-cd)pyrene 10 330
Isophorone 10 330
2-methyl Naphthalene 10 330
Naphthalene 10 330
2-Nitroaniline 25 800
3-Nitroaniline 25 800
4-Nitroaniline 25 800
Nitrobenzene 10 330
N-Nitroso-diphenylamine 10 330
N-Nitroso-dipropylamine 10 330
2,2' Oxybis(1-chloropropane) 10 330



TABLE 3 
TARGET ANALYTES AND PRACTICAL QUANTITATION LIMITS1 

Practical 
Quantitation 

Limit 
Water 

Samples 
(ug/L)

Practical 
Quantitation 

Limit Soil 
Samples 
(ug/kg) 

Phenanthrene 10 330
Pyrene 10 330
1,2,4-Trichlorobenzene 10 330
4-Chloro-3-methylphenol 10 330
2-Chlorophenol 10 330
2,4-Dichlorophenol 10 330
2,4-Dimethylphenol 10 330
4,6-Dinitro-2-methylphenol 25 800
2,4-Dinitrophenol 25 800
2-Methylphenol 10 330
4-Methylphenol 10 330
2-Nitrophenol 10 330
4-Nitrophenol 25 800
Pentachlorophenol 25 800
Phenol 10 330
2,4,5-Trichlorophenol 25 800
2,4,6-Trichlorophenol 10 330

NYSDEC ASP TCL PCBs 
Aroclor-1016 1.0 33.0
Aroclor-1221 2.0 67.0
Aroclor-1232 1.0 33.0
Aroclor-1242 1.0 33.0
Aroclor-1248 1.0 33.0
Aroclor-1254 1.0 33.0
Aroclor-1260 1.0 33.0
NYSDEC ASP TAL Metals 
Aluminum 200 20
Antimony 60 6
Arsenic 10 1
Barium 200 20
Beryllium  5 0.5
Cadmium 5 0.5
Calcium 5000 500
Chromium 10 1
Cobalt 50 5
Copper 25 2.5
Iron 100 10
Lead 10 1
Magnesium 5000 500
Manganese 15 1.5



TABLE 3 
TARGET ANALYTES AND PRACTICAL QUANTITATION LIMITS1 

Practical 
Quantitation 

Limit 
Water 

Samples 
(ug/L)

Practical 
Quantitation 

Limit Soil 
Samples 
(ug/kg) 

Mercury 0.2 0.1
Nickel 40 4
Potassium 5000 500
Selenium 35 3.5
Silver 10 1
Sodium 5000 500
Thallium 25 2.5
Vanadium 50 5
Zinc 60 6
Total Cyanide 10 60
PFAS 2 ng/L 0.5 

NOTES: 
1. Specific detection limits are highly matrix dependent. The detection limits listed herein are 

provided for guidance and may not always be achievable. Quantitation limits listed for soil are 
based on wet weight. 

2. If the information provided in this table differs from the most recent version of the ASP, the ASP 
requirements will take precedence.  In addition, if site-specific requirements dictate a change in 
quantitation limits, the site-specific Work Plan will take precedence. 

3. These practical quantitation limits are the instrument detection limits obtained in pure water that 
must be met using the procedure in Exhibit E. The quantitation limits for samples may be 

considerably higher depending on the sample matrix. 
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ATTACHMENT 1 
FIELD CHANGE REQUEST FORM 

 FCR Number:.

Field Change Request 
Title: 

To: Location:

Date
: 

Description:

Reason for Change:

Recommended Disposition: 

Field Operations Lead (or 
designee) 

[print name]

Signature Date 

I have reviewed the above change request, and

 [  ] approve the modification. 

 [  ] do not approve the modification. 

The above change request has been discussed with National Grid personnel:

 [  ] Yes (see below). 

 [  ] No.  The change is minor and does not need EPA concurrence. 

Project Manager 
[print name]

Signature Date 



I have reviewed the above change request, and

 [  ] concur with the modification. 

 [  ] do not concur with the modification. 

Equinor Project Manager 
[print name]

Signature Date 

Distribution:
 Equinor Project Manager 
Project Manager 
PQAM

Field Operations Lead 
Project File 
Other:



ATTACHMENT 2 – SITE OPERATING PROCEDURES
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Site Location and Elevation Survey (SOP #1) 

All surveying will be performed by a qualified licensed surveyor. Vertical control will be 

established to conform with the National Geodetic Vertical Datum (NGVD) of 1988.  

Establishment of vertical control benchmarks shall be performed to third-order accuracy 

with a precision of 0.01 foot by utilizing existing benchmarks.  Horizontal control will be 

established based upon New York State Plane Coordinate System (North American 

Datum (NAD) of 1983). Establishment of horizontal control benchmarks will be 

performed to third-order accuracy with a precision of 0.1 foot by utilizing existing 

benchmarks. 

During the field investigation, the horizontal location of all sample locations will be 

surveyed to the nearest 0.1 foot.  In addition, the vertical elevation of the ground surface 

adjacent to each of the sampling locations will be surveyed to the nearest 0.1 foot. The 

vertical elevation of the outer casing and inner well casing will be surveyed to the nearest 

0.01 foot for the monitoring wells.  The surveyor will make a black mark or notch on the 

highest point of the inner casing.  Elevations will be recorded at this mark, and all water 

level measurements will be determined from this point.  In addition, general boundaries 

and other pertinent site features/information essential for completion of the RIR will be 

surveyed. 
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Direct Push Subsurface Soil Boring (SOP #2) 

1. Using the direct push drill rig, advance a carbon steel core sampler containing a 2 
to 4-foot clear acetate sample tube to the desired depth into the soil.  Upon 
removal of the sampler from the borehole, the acetate sample tube will be 
removed and the ends will be capped to prevent volatilization from the sample. 
Sample tubes will be marked with the depth interval and the sample orientation. 

2. Place acetate sample tubes on clean polyethylene sheeting for 
inspection/sampling. Each sample tube will be inspected for the presence of 
groundwater. The tube will be cut lengthwise using a decontaminated utility 
knife, and the soil will be screened using a PID. 

3. Thoroughly describe soils, including approximate recovery (length), USCS and 
Burmeister classifications, composition, color, moisture, and any impacts noted.   

4. Collect samples for laboratory analysis in the following order (as applicable): 
VOCs, SVOCs, PCBs, metals, and Total Organic Carbon (TOC).  Collect the 
VOC sample immediately upon opening the sample tube, bias to the most 
impacted area (if no impacts, collect from the middle of the soil interval), using a 
decontaminated stainless steel spoon, spatula or trowel, and place into a wide-
mouth glass jar with a Teflon-lined septa. Homogenize the remaining parameter 
samples in a stainless steel bowl with a dedicated clean stainless steel spatula 
prior to sample collection.   

 Collect the TCL VOC sample from the soil using three EnCore® Samplers.  

An additional aliquot of soil for percent moisture analysis will also be 

required. 

 Prior to collecting the TCL VOC sample, hold coring body of EnCore®

Sampler, and push plunger rod down until small o-ring rests against tabs.  

This will assure that the plunger moves freely. 

 Depress locking level on EnCore® T-handle.  Place coring body - plunger end 

first - into open end of T-handle, aligning the two (2) slots on the coring body 

with the two (2) locking pins in the T-handle.  Twist coring body clockwise to 

lock pins in slots.  Double check that Sampler is locked in place prior to use. 

 To collect the TCL VOC soil sample, turn T-handle such that “T” is up and 

coring body is down.  This positions plunger bottom flush with the bottom of 

the coring body; double check that plunger bottom is in position. 
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Direct Push Subsurface Soil Boring (SOP #2) 

 Using T-handle, push EnCore® Sampler into soil until coring body is 

completely full.  When full, the small o-ring will be centered in the T-handle 

viewing hole. 

 Remove Sampler from soil.  Wipe any excess soil from the exterior of the 

coring body. 

 Cap coring body while it is still on T-handle.  Push cap over flat area of ridge.  

Push and twist cap to lock in place - cap must be seated over coring body 

ridges to seal sampler. 

 Remove capped EnCore® Sampler by depressing the locking lever on the T-

handle while twisting and pulling Sampler from T-handle. 

 Lock plunger by rotating extended plunger rod fully counter-clockwise until 

wings rest firmly against tabs. 

 Attach a completed label (provided with the EnCore® Sampler in the bag) to 

the cap on the coring body container.  Place Sampler in zipper bag provided, 

and seal bag. 

 Place initialed custody seal(s) over the top of the closed EnCore® bag, in such 

a manner that the bag cannot be opened (even partially); two or more custody 

seals may be needed.  Do not place custody seals directly on the EnCore®

Sampler!

 Attach a completed sample tag to the bag, using tape or other method, 

provided that the sample tag is securely fastened to the bag and will not 

become dislodged in transit. 

 Repeat for the remaining two EnCore® samplers 

5. Complete sample labels for the parameters, and attach them to the outside of the 
sampling containers. 
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Direct Push Subsurface Soil Boring (SOP #2) 

6. Fill out chain of custody forms.  Record sample information in the field notebook. 

7. Place the analytical samples in coolers for shipment and cool to 4oC. 
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Monitoring Well Installation [Cased Overburden Well] (SOP #3) 

Drilling protocols to be followed during the program will meet New York State drilling 
procedural requirements, and were summarized from the NYSDEC DER-10 and other 
technical guidelines.  Rationale for the selection of these locations and depths are 
presented in the Work Plan.  However, the actual location and/or depth of any well is 
dependent on information obtained during the soil boring installation and during well 
drilling. 

The direct push drilling method will be the preferred method for drilling within 
overburden to an approximate depth of 12 feet or direct push refusal. If any visual 
impacts or PID readings above background are encountered during installation, a soil 
sample will be collected and submitted for analysis in accordance with SOP #2.  The 
monitoring wells will be logged by a geologist during installation.   

1. Advance the borehole using direct push drilling techniques (SOP #2), to the 
desired screening depth (approximately 10 feet bgs). 

2. Construct the wells as 2-inch PVC wells with 5-foot slotted screened intervals 
(0.2 slot screen and a PVC riser) straddling the water table and flush-mount 
casing. 

3. Backfill the annular space to approximately 2 feet above the well screen with 
Morie No. 1 sand or a filter pack appropriate for the formation.  The remaining 
annular space will be filled to the surface with a bentonite/cement slurry.  The 
ratio of cement to bentonite for grouting will be approximately 94 pounds of 
cement to every 5 pounds of bentonite. 

4. Complete the well following SOP #5. 
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Monitoring Well Development (SOP #4) 

1. All monitoring wells will be developed no sooner than 24 hours and no longer 

than 2 weeks after completion. 

2. Develop the well by using a surge block and a submersible pump (i.e., whale 
pump, or similar).  The surge block will be comprised of a length of narrow 
diameter PVC with a foam disc or material at one end.  The surge block will be 
raised and lowered across the length of the screen to remove fine particles and 
deposits which may be clogging the screen for  period of at least 5 minutes.  The 
well will then be purged with the submersible pump to remove suspended 
particles and induce flow into the well to prevent clogging of the sand pack. 

3. Continue development until turbidity is less than 50 NTUs.  Development will be 
continued for a minimum of one hour, but for no longer than eight hours without 
NYSDEC permission.  Development water will be properly containerized for 
disposal. 
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Monitoring Well Completion (SOP #5) 

Each monitoring well installed as part of the field investigation will be completed in 
accordance with the following procedure: 

For flushmount wells, 

1. Concrete will be used to fill the space above the bentonite-cement slurry (at 

approximately 3 feet below grade) to grade.  Construct a concrete pad 

(approximately 2-foot by 2-foot by 8-inch) around the roadway box in such a way 

as to direct surface runoff from the casing. 

2. Place a two-inch plug on the PVC riser and use a lock to secure it in place.  The 

locked cap will be locked to ensure that well access will only be provided during 

well development, sampling or water level measurement events.  All locks will be 

keyed alike. 
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Field Parameter Measurement (SOP #6) 

Field parameters will be monitored during purging of the monitoring wells utilizing a 
Horiba® U-52 water quality meter or equivalent.  Measurements will be conducted in 
accordance with the manufacturer's instructions and the following procedure: 

1. Calibrate the water quality meter as per manufacturer’s instructions. 

2. For low flow purging of the monitoring wells: 

 Attach a flow-through cell to the polyethylene tubing.  Position the water 
quality meter probe in the flow-through cell.  Begin purging the 
monitoring well, following SOP #8. 

 After the cell has been “flushed” at least twice, begin monitoring the field 
parameters, and continue approximately every 3 to 5 minutes during 
purging.  All water quality measurements will be recorded in the 
appropriate field logbook or on a well purge data sheet. 

 When the indicator parameters have stabilized for three consecutive 
readings (see Step 12 of SOP #8), the well is considered stabilized and 
ready for sample collection.  Remove the flow-through cell from the 
tubing. 

3. Decontaminate the probe of the water quality meter between wells (SOP #10). 

4. Record water quality measurements in the appropriate field logbook, noting well 
identification, sample date and time, and observations.  
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Groundwater Level Measurements (SOP #7) 

1. Prior to the commencement of measurements, check the electronics of the water 
level indicator with a jar of water. 

2. Slowly lower the probe portion of the water level indicator into the monitoring 
well.  The electronic water level indicator must have ruler markings on the cable 
in increments of 0.01 foot or less.  

3. Suspend lowering the probe when the light and/or buzzer signals contact with the 
top of water. 

4. Carefully measure the groundwater level at the established reference point, 
normally identified by a mark or notch at one point on the upper edge of the inner 
well casing. 

5. Record the measurement in the field logbook, along with the well identification, 
date and time, and weather conditions. 

6. Decontaminate the water level indicator cable, tape and probe between wells 
(SOP #10). 
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Groundwater Sampling [Low Flow Purge Procedure] (SOP #8) 

1. Check and record the condition of the well for any damage or evidence of 
tampering. 

2. Remove the well cap. 

3. Measure well headspace with a PID and record the reading in the field logbook. 

4. Measure the depth to water as stated in SOP #7, and record the measurement in 
the field logbook.  Do not measure the depth to the bottom of the well at this time 
(to avoid disturbing any sediment that may have accumulated); see Step 16. 

5. Lay out plastic sheeting and place the monitoring, purging and sampling 
equipment on the sheeting.  To avoid cross-contamination, do not let any 
downhole equipment touch the ground. 

6. Re-check and record the depth to water after approximately 5 minutes at the well 
location.  If the measurement has changed more than 0.01 foot, check and record 
the measurement again, then begin well purging. 

7. Lower the polyethylene tubing to approximately the middle of the screen and/or 
the best depth based on the stratigraphy of the well.  Be careful not to place the 
tubing less than approximately 2 feet above the bottom of the well as this may 
cause mobilization of any sediment present in the bottom of the well. 

8. Attach and secure the polyethylene tubing to the peristaltic pump with silicone 
tubing passing through the gear well. 

9. Start pumping the well at 0.2 to 0.5 liters per minute. 

10. Monitor the water level in the well periodically during pumping - ideally the 
pump rate should equal the well recharge rate with little or no water level 
drawdown in the well (drawdown shall be 0.3 foot or less).  There should be at 
least 1 foot of water over the pump intake so there is no risk of the pump suction 
being broken, or entrapment of air in the sample.   

11.  Record the pumping rate adjustments and depth(s) to water in the logbook.  
Pumping rates should, if needed, be reduced to the minimum capabilities of the 
pump (0.1 to 0.2 liters per minute) to avoid purging the well dry. However, if the 
recharge rate of the well is very low and the well is purged dry, then wait until the 
well has recharged to a sufficient level and then collect the appropriate volume of 
sample. 

12. Purge the well at a low flow rate (from 0.2 to 0.5 liters per minute).  During 
purging, monitor the field parameters (temperature, pH, turbidity, specific 
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Groundwater Sampling [Low Flow Purge Procedure] (SOP #8) 

conductivity, and DO) approximately every 3 to 5 minutes.  A flow-through cell 
will be used to monitor the field parameters (SOP #6).  Begin measuring field 
parameters after the flow-through cell has been “flushed” with groundwater twice. 

13. The well is considered stabilized and ready for sample collection when the 
indicator parameters have stabilized for three consecutive readings, as follows: 

o for pH 
o 3 percent for specific conductance 
o 10 percent for dissolved oxygen 
o 10 percent for turbidity 
o 10 mV for Eh 

Dissolved oxygen and turbidity usually require the longest time to achieve 
stabilization. 

5. 14. Once the field parameters have stabilized, carefully remove the tubing 
from the well, fill the appropriate glassware from the end of the tubing.  Volatiles 
and analyses that degrade by aeration must be collected first.  Collect samples for 
laboratory analysis in the following order (as applicable): VOCs, SVOCs, PCBs, 
metals, and Total Organic Carbon (TOC).   

6. Samples for PFAS analysis will be collected as set forth in SOP #SA-1.8 

15. The polyethylene tubing can be disposed of after sampling.. 

16. After sampling is complete, measure the total depth of the well. 

17. Close and lock the well. 
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Decontamination [Drilling Equipment] (SOP #9) 

All drilling equipment involved in field sampling activities will be decontaminated prior 
to and subsequent to sampling.  Equipment leaving the site will also be decontaminated. 

The drilling equipment will be steam cleaned prior to use, to remove any cutting oils and 
staged on clean plastic sheeting prior to installation. Pressurized steam will be used to 
remove all visible excess material from rods, drill bits, the back of the drilling rig, and 
other parts of the rig which contact rods, drill bits, etc. 

Steam cleaning will be conducted on a decontamination pad, which will be constructed 
on-site for the field investigation. 
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Decontamination [Field Instrumentation - Probes, Water Quality Meters, etc.] 
(SOP #10)

Field instrumentation (such as interface probes, water quality meters, etc.) will be 
decontaminated between sample locations by rinsing with deionized water. If visible 
contamination still exists on the equipment after the rinse, an Alconox detergent scrub 
will be added, and the probe thoroughly rinsed again. 
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Decontamination [Non-disposable Chemical Sampling Equipment] (SOP #11) 

Decontamination of non-disposable sampling equipment used to collect samples for 
chemical analyses (i.e., spoons/trowels, bowls, etc.) will be conducted as described 
below: 

1. Alconox detergent and potable water scrub. 

2. Potable water rinse. 

3. Air dry. 

4. Wrap or cover exposed ends of equipment with aluminum foil for transport and 
handling. 



























Appendix C – Community Air Monitoring 
Plan 



APPENDIX C 

COMMUNITY AIR MONITORING PLAN 

Real-time air monitoring for volatile compounds and particulates at the perimeter of the exclusion 
zones will be conducted. Exclusion zones will be established at each area of subsurface 
investigation (e.g., borings and wells near TT-SB-13, borings and wells around the Tower building, 
etc.).  Monitoring will be conducted at one upwind and one downwind station.  The locations of 
these stations will be determined on a daily basis by use of wind sock to determine predominant 
wind directions, and will be adjusted throughout the day as necessary.   

If particulates become a concern at the Site as a result of drilling activities, this community plan 
will be modified accordingly. The following procedures will be implemented during field activities 
as appropriate: 

Volatile organic compounds will be monitored at the downwind perimeter of the exclusion zone 
on a continuous basis at monitoring stations using a PID with data logging capabilities, as well as 
visible and audible alarms.   

 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 will 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. 

 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 will 
be halted, the 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. 

 All readings will be recorded in the field logbook and be available for State (NYSDEC & 
NYSDOH) personnel to review. 

Particulate concentrations will be monitored continuously at the upwind and downwind perimeters 
of the exclusion zone at temporary particulate monitoring stations. The particulate monitoring will 
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 will be capable of 
logging data, and will be equipped with an audible alarm to indicate exceedance of the action 
level. In addition, fugitive dust migration will be visually assessed during all work activities. 

 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 will 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. 



 If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work will 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. 

 All readings will be recorded in the field logbook and be available for State (NYSDEC & 
NYSDOH) personnel to review.  These action levels can be modified with the agreement of 
NYSDEC & NYSDOH if particulates are better characterized and identified. 

Vapor Emission Response Plan 

If the organic vapor level is above 50 ppm over background at the perimeter of the exclusion zone, 
work activities will halt and odor control contingencies will be implemented.  When work shutdown 
occurs, downwind air monitoring as directed by the ESS will be implemented to ensure that vapor 
emissions do not impact the nearest residential or commercial structure. 

If organic vapor levels greater than 25 ppm over background are identified 200 feet downwind 
from the investigation site, or half the distance to the nearest residential or commercial property 
line, whichever is less, all work must cease.  If, following cessation of work activities and 
implementation of odor control contingencies, organic vapor levels persist above 25 ppm above 
background 200 feet downwind or half the distance to the nearest residential or commercial 
property from the exclusion zone, then air quality must be monitored within 20 feet of the perimeter 
of the nearest residential/commercial structure (the “20 foot zone”). 

If organic vapor levels approach 25 ppm above background within the “20 foot zone” for a period 
of more than 30 minutes, or organic vapor levels greater than 50 ppm above background for any 
time period occur within the “20 foot zone”, then the following steps will be taken: 

 The local police/authorities will immediately be contacted by the ESS and advised of the 
situation. 

 Frequent air monitoring will be conducted at 30-minute intervals within the 20 foot zone.  If 
two successive readings below action levels are measured, air monitoring may be halted or 
modified by the EL. 

 All emergency contacts will go into effect as appropriate. 

 If readings fail to drop below 25 ppm after 30 minutes the borehole will be sealed. 
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