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1.0 INTRODUCTION 

This Supplemental Remedial Design Investigation Report (SRDIR) was prepared on behalf of HR 

DC Smith Street Owner LP (the Volunteer) for the property known as 459 Smith Street in 

Brooklyn, New York (the site).  The Volunteer was accepted into the New York State Department 

of Environmental Conservation (NYSDEC) Brownfield Cleanup Program (BCP) (Site No. 

C224012B) to remediate the site pursuant to the October 30, 2019 Brownfield Cleanup 

Agreement (BCA) and August 2021 BCA Amendment.   

This SRDIR presents environmental data and findings from a Supplemental Remedial Design 

Investigation (SRDI) completed by Langan Engineering, Environmental, Surveying, Landscape 

Architecture and Geology, D.P.C. (Langan) between December 14 and December 29, 2021.  The 

investigation was conducted in accordance with the NYSDEC-approved December 2, 2021 

Supplemental Remedial Design Investigation Work Plan (SRDIWP); Title 6 of the New York 

Codes, Rules and Regulations (6 NYCRR) Part 375-1, 3.8, 6.8 (Part 375); NYSDEC Division of 

Environmental Remediation (DER) Program Policy: Technical Guidance for Site Investigation and 

Remediation (DER-10); the NYSDEC June 2021 Sampling for 1,4-Dioxane and Per-and 

Polyfluoroalkyl Substances Guidance Document (Emerging Contaminant Guidance Document); 

and the New York State Department of Health (NYSDOH) Guidance for Evaluating Soil Vapor 

Intrusion in the State of New York, October 2006, with updates in 2017.   

The objectives and goals of the SRDI were to: 

 Evaluate surficial soil quality to inform design of the site-wide cover system 

 Evaluate soil vapor within the proposed building footprints to inform design of soil vapor 

mitigation 

 Investigate and characterize the nature and extent of emerging contaminants (per-and 

polyfluoroalkyl substances (PFAS) and 1,4-dioxane 

 Generate sufficient data to prepare a Supplemental Remedial Design Work Plan (SRDWP) 

to be implemented concurrently with site redevelopment 

Sufficient analytical data was gathered during the SRDI, together with previous studies, to 

achieve the objectives and goals of this SRDI.  Additional data will be gathered during waste 

characterization sampling.    
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2.0 SITE BACKGROUND 

2.1 Site Description 

The site is located at 459 Smith Street in the Carroll Gardens neighborhood of Brooklyn, NY. The 

site occupies a total upland area of 169,713.48 square feet (about 3.90 acres) and is identified as 

Block 471, Lot 200 on the Kings County Tax Map.  The total tax parcel area occupies 164,864.54 

square feet or 3.78 acres.  The site is currently in the process of a tax lot subdivision, which 

proposes the division of Block 471, Lot 200 into four smaller lots (Lots 200, 205, 210, and 215).  

The site elevation ranges from about el 9 and 10 feet (North American Vertical Datum of 1988 

[NAVD88]) along the Gowanus Canal to between el 17 and 22 along Smith Street (sloping up 

from south to north). The site is currently used by National Grid as a staging area for their 

remediation of the site and adjoining properties, including the Gowanus Canal, and is surrounded 

by a wooden construction fence and partially improved with asphalt pavement in the 

southeastern area of the site.  The site is bound by the Citizens Manufactured Gas Plant (MGP) 

BCP site (BCP Site No. C224012) to the north, the Gowanus Canal, a United States Environmental 

Protection Agency (USEPA) superfund site, to the east, Huntington Street to the south, and Smith 

Street and an elevated segment of the Metropolitan Transportation Authority – New York City 

Transit (MTA-NYCT) subway to the west.  

The site is located in an urban setting characterized by commercial, industrial, residential, and 

transportation/utility buildings, as well as vacant lots, construction sites, and open space.  

Because of the urban nature of the area, major infrastructure (e.g., storm drains, sewers, and 

underground utility lines) exist in the vicinity of the site.   

The New York City Department of Environmental Protection (NYCDEP) Bond-Lorraine sewer 

transects the site from the southwestern corner to the northeastern corner.  A New York City 

Department of Transit (NYCDOT) mapped street (Nelson Street) transects the site from Smith 

Street to the northern-adjoining property.  

A site location map is included as Figure 1. 

2.2 Proposed Development Plan 

The purpose of the project is to remediate and redevelop an undeveloped brownfield site into a 

residential development including affordable housing with ground-floor and second-floor 

commercial/industrial uses.  The proposed redevelopment contemplates 8-story, 21-story, and 

30-story mixed-use and residential buildings, approximately 90,000-square feet of open-air space, 

a new pedestrian walkway, and a new street.  The proposed street will continue to transect the 

site from Smith Street and will be remapped to partially coincide with the extents of the NYCDEP 

sewer.  Based on current development plans, the three proposed buildings will be constructed 

between the outer extents of the NYCDEP Bond-Lorrain sewer and remapped Nelson Street 

(formerly 7th Street).  A Site Plan is included as Figure 2.  
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2.3 Site History 

The site was occupied by a fertilizer plant from as early as 1886 until some point between 1904 

and 1915 when the former Citizens MGP Site on the northern-adjoining property expanded south 

to include the site.  On-site MGP operations continued to expand between 1915 and 1948 and 

included construction of a tar separator, tar handling facilities, oil storage tanks, and a 1-million-

gallon oil tank.  The former MGP buildings and structures were demolished in the early 1960s. 

Circa 1971, the site was redeveloped with manufacturing buildings occupied by Antarenni 

Industries, Inc. and Vitamaster Industries Inc until circa 2009 when the warehouse was 

demolished.    

2.4 Summary of Previous Environmental Reports 

The following 13 previous reports and related documents were reviewed and summarized as part 

of this SRDIR:  

 Final Remedial Investigation Report, prepared by GEI Consultants (GEI), October 2005 

 Remedial Alternatives Analysis, prepared by KeySpan Corp. (KeySpan), March 22, 2007 

 Volunteer Cleanup Program (VCP) Decision Document, prepared by NYSDEC, April 23, 

2007 

 Explanation of Significant Difference, Prepared by the NYSDEC, August 2020 

 DNAPL Recovery Wells Pilot Test Report and Recovery Program, prepared by GEI, March 

28, 2011 

 Supplemental Design Investigation Report (SDIR) prepared by Arcadis Design and 

Consultancy (Arcadis), June 17, 2016 

 100% Remedial Design Report, prepared by Arcadis, November 30, 2017 

 Remedial Design Addendum No. 1, prepared by Arcadis, February 4, 2019 

 Remedial Design Addendum No. 2, prepared by Arcadis, February 19, 2019 

 Remedial Design Addendum No. 3, prepared by Arcadis, October 2, 2019 

 Remedial Design Addendum No. 4, prepared by Arcadis, February 23, 2020 

 Remedial Design Addendum No. 5, prepared by Arcadis, July 29, 2021 

 Remedial Design Addendum No. 6, prepared by Arcadis, August 16, 2021 

Based on review of the previous reports and related documents, a qualitative human health 

exposure assessment (QHHEA) was performed and remedial action objectives (RAOs) were 

previously established to support the remedy of the site.   The QHHEA, RAOs, and a summary 

of existing environmental conditions at the site are detailed below. 
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Qualitative Human Health Exposure Assessment: The Final Remedial Investigation Report (RIR), 

dated October 2005, included a qualitative human health exposure assessment (QHHEA).  The 

QHHEA identified the presence of complete on-site and off-site exposure pathways under the 

conditions present at the time of the assessment.  The QHHEA did not contemplate remedial or 

final conditions of the site based on development, but the complete exposure pathways indicate 

there is a risk of exposure to humans from site contaminants via exposure to soil, groundwater, 

and soil vapor if institutional controls (IC) and engineering controls (EC) are not implemented.  

Complete exposure pathways have the following five elements: 1) a contaminant source; 2) a 

contaminant release and transport mechanism; 3) a point of exposure; 4) a route of exposure; 

and 5) a receptor population.  

Remedial Action Objectives 

The March 2007 Remedial Alternatives Analysis identified the following remedial action 

objectives (RAOs) for the protection of human health and the environment: 

Soil  

 Prevent, to the extent practicable, ingestion/direct contact with contaminated soil. 

 Recover, to the extent practicable, dense non-aqueous phase liquid (DNAPL) tar at the 

site. 

Groundwater 

 Prevent, to the extent practicable, contact with, or ingestion of contaminated 

groundwater associated with the site. 

 Prevent, to the extent practicable, the migration of contaminated groundwater from the 

site. 

 Remove, to the extent practicable, the source of groundwater contamination.  

Indoor Air 

 Prevent, to the extent practicable, inhalation of contaminants volatilizing from soil or 

groundwater into closed structures.  

Decision Document and Explanation of Significant Difference 

The 2007 Decision Document (DD) described the approved remedy, which included:  

1) Removal of tar-contaminated MGP structures and heavily contaminated soil immediately 

surrounding them  

2) Removal of contaminated soil to a depth of about 8 feet below grade surface (bgs) across 

the site 

3) Restoration of excavation areas to existing site grade  
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4) Installation of a subsurface barrier wall (e.g., bulkhead) along the Gowanus Canal  

5) Installation of the tar recovery wells and removal of mobile tar 

6) Development of a Site Management Plan (SMP) to manage the institutional and 

engineering controls placed on the site, including: 

a. Proper management and disposal of residual contaminated soils encountered 

during future excavation activities in accordance with NYSDEC regulations 

b. Evaluation of the potential for soil vapor intrusion for any future buildings, including 

development of provisions for mitigation, if warranted 

c. Establishment of operation and maintenance protocols for the components of the 

remedy 

d. Procedures for documentation and monitoring of groundwater and 

e. Identification of use restrictions on site development or groundwater use 

7) Requirement of the SMP to provide periodic certification to verify that the institutional 

and engineering controls remain unchanged and remain in compliance with the SMP 

8) Establishment of an institutional control in the form of an environmental easement or 

deed restriction that would require: 

a. Compliance with the approved SMP 

b. Limitations for the use and development of the property to restricted residential 

use 

c. Restriction of the use of groundwater and  

d. Completion and submission of an institutional and engineering control certification 

to the NYSDEC. 

The August 2020 Explanation of Significant Difference documented that the site-wide excavation 

of soil to a depth of 8 feet was not necessary in accordance with the approved 100% Remedial 

Design and based on the results of additional investigation work undertaken after the issuance 

of the DD. The Explanation of Significant Difference also documented the requirement for the 

installation of a site cover to allow for restricted-residential use of the site in areas where the 

upper two feet of exposed surface soil will exceed the applicable soil cleanup objectives (SCOs). 

Following the completion of the remediation a Final Engineering Report and SMP will be 

developed for the site. 

Environmental Conditions  

Environmental conditions summarized in this section are based on the information provided in 

the above-listed reports.  Fill was observed from surface grade to about 5 to 18 feet below grade 
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surface (bgs). The fill was underlain by layers of alluvial/marsh deposits consisting of sub-units of 

sand (alluvial), silt, silty sand, silt-clay, clay, and peat. Glacial deposits were encountered beneath 

the alluvial/marsh deposits (where present). The glacial deposits were generally characterized as 

a sandy glacial outwash with inter-bedded layers of glacial till.  An isolated layer of clay was 

encountered within the glacial outwash. Beneath the glacial deposits was a layer of dense, gray 

to dark gray Gardiner’s Clay with trace silt and trace shells. Underlying the Gardiner’s Clay is a 

layer of Jameco Gravel, which consists of loose, non-cohesive, and well-sorted coarse sand and 

fine to coarse gravel and cobbles. Bedrock was not encountered on site during the investigations 

but was encountered in a boring on the adjoining parcel at 146 feet bgs. Bedrock is considered 

to be a mica schist and quartz-feldspar granulite, with localized intrusions of granite and pegmatite 

classified as the Hartland Formation. 

Petroleum and MGP-related impacts were observed throughout the subsurface of the site and 

are discussed below: 

Soil 

 Volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs), and 

metals were detected at concentrations above NYSDEC New York Codes, Rules, and 

Regulations (6NYCRR) Part 375 Unrestricted Use (UU) and Restricted Residential Use 

(RURR) SCOs. 

 Fuel oil impacts and tar-saturated soil related to the former MGP operations were 

observed throughout the site at depths ranging from 8 to 94 feet bgs. 

Groundwater 

 VOCs, SVOCs, pesticides, and metals were detected at concentrations above the 

NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient Water Quality 

Standards and Guidance Values (SGVs) for Class GA groundwater. 

 DNAPL related to the tar separator and tar storage on the former MGP site was observed 

in monitoring and recovery wells at depths ranging from 10 to 102 feet bgs.   

 Light non-aqueous phase liquid (LNAPL) related to oil storage on the former MGP site 

was observed in one shallow recovery well. 

Soil Vapor 

Petroleum-related and chlorinated VOCs were detected in the six sub-slab soil vapor samples 

that were collected. Total benzene, toluene, ethylbenzene, and xylene (BTEX) concentrations 

ranged from 2,093 micrograms per cubic meter (µg/m3) to 12,052 µg/m3. Four (, cis-1,2-

dichloroethene, tetrachloroethene (PCE), trichloroethene (TCE), and vinyl chloride) of the eight 

VOCs listed in the NYSDOH Guidance for Evaluating Soil Vapor Intrusion in New York State Soil 
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Vapor/Indoor Air Decision Matrices were detected above the minimum concentrations 

recommending mitigation.  

 cis-1,2-dichloroethene was detected at a maximum concentration of 32 µg/m3 

 PCE was detected at a maximum concentrations of 224 µg/m3 

 TCE was detected at a maximum concentrations of 81 µg/m3 

 Vinyl chloride was detected at a maximum concentrations of 181 µg/m3 

Remediation Work Scope  

As part of the remedial design plan, the remedial activities include the installation of a bulkhead 

barrier wall, excavation of MGP impacted soil, installation of recovery wells, and restoration of 

excavations to the original site grade.   

2.5 Geology 

The USGS “Bedrock and Engineering Geologic Maps of New York County and Parts of Kings and 

Queens Counties, New York, and Parts of Bergen and Hudson Counties, New Jersey” indicates 

that the bedrock underlying the site is part of the Hartland Formation.  During the 2005 remedial 

investigation by GEI Consultants, Inc., fill was identified from surface grade to about 8 to 15 feet 

bgs across the site, and predominately consisted of loose, non-cohesive silt, sand, and gravel 

with brick, concrete, coal, wood, metal, ash, slag, and clinkers.  Alluvial/Marsh deposit generally 

consisting of grey to brown clay, silt and organic silts was observed beneath the fill layer. Glacial 

till generally consisting of brown, fine to medium sand with varying amounts of silt, clay, and 

gravel was observed beneath the alluvial/marsh deposit.  

2.6 Hydrology 

The groundwater flow direction for the area surrounding the site is tidally influenced. Shallow, 

intermediate, and deep groundwater flow was measured to the south-southwest.  Groundwater 

underlying the site was observed at elevations ranging from about el 7 to 0.   

 



Supplemental Remedial Design Investigation Report 

459 Smith Street (BCP Site No. C224012B) 

Brooklyn, NY 

Langan Project No.: 170420201 

March 7, 2022 

Page 8 of 21 

 

 

3.0 SUPPLEMENTAL REMEDIAL DESIGN INVESTIGATION 

The SRDI was performed between December 14 and 29, 2021 to supplement previous 

investigations by further investigating and characterizing the nature and extent of environmental 

impacts to establish remedial measures necessary to comply with the DD, Explanation of 

Significant Difference document, and to facilitate redevelopment.  The SRDI scope was 

developed to evaluate surficial/shallow soil quality, sample for emerging contaminants in soil and 

groundwater, and to evaluate soil vapor quality within the footprints of the proposed buildings.  

The investigation was conducted in accordance with NYSDEC DER-10 and the Emerging 

Contaminant Guidance Document and included the following: 

 Advancement of 15 soil borings (EP01 through EP15) to depths ranging from 7 to 20 feet 

bgs 

 Collection of up to three soil samples from each soil boring, for a total of 31 soil samples 

(plus quality assurance/quality control [QA/QC] samples) for laboratory analysis 

 Installation and development of four on-site groundwater monitoring wells 

 Collection of one groundwater sample from each of the four newly installed monitoring 

wells and from four previously installed monitoring wells (plus QA/QC samples) for 

laboratory analysis 

 Installation of eight temporary soil vapor points to at least 2 feet above the groundwater 

table 

 Collection of one soil vapor sample from each soil vapor point for laboratory analysis 

SRDI sample locations are shown on Figure 2 and surveyed boring locations are provided as 

Attachment H. 

3.1 Soil Investigation 

3.1.1 Drilling and Logging 

Under Langan supervision, AARCO Environmental Services Corp. (AARCO) advanced 15 soil 

borings (EP01 through EP15) between December 14 and 17, 2021.  Soil borings were advanced 

to between 7 and 20 feet bgs using a Geoprobe® 7822DT direct-push drill rig from the ground 

surface to the boring termination depth.  The direct-push drill rig was equipped with a Macro-

Core sampler with 4-foot-long acetate liners.  Langan field personnel documented the work, 

screened soil borings for environmental impacts, and collected soil samples for laboratory 

analyses.  Soil was screened continuously to the boring termination depth for organic vapors with 

a photoionization detector (PID) equipped with a 10.6 eV lamp and for visual and olfactory 

evidence of environmental impacts (e.g., staining and odor).  Soil was visually classified for color, 

grain size, texture, and moisture content, and was recorded in a field log.  Soil boring logs 

documenting these observations are included in Attachment B.  
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After collecting soil samples, borings that were not converted into groundwater monitoring wells 

were backfilled with soil cuttings that did not exhibit evidence of impacts or with clean No. 2 

sand and were finished with cement or asphalt to match the surrounding grade. 

3.1.2 Soil Sampling and Analysis 

Two soil samples were collected from each boring location.  One sample was collected from 

surficial soil (between 0 and 2 feet bgs) and one sample from the groundwater interface.  One 

additional soil sample was collected from soil boring EP05 at a depth of 2 to 3 feet bgs, where 

sheen was observed in the recovered soil.  Soil samples were collected in laboratory-supplied 

containers and were sealed, labeled, placed in an ice-chilled cooler (to maintain a temperature of 

about 4⁰C), and transported via courier service to York Analytical Laboratories Inc. (York). York is 

a NYSDOH Environmental Laboratory Approval Program (ELAP)-certified laboratory located in 

Richmond Hill, NY (ELAP No. 12058).   

Soil samples collected from the surficial soil interval (0 to 2 feet bgs) were analyzed for: 

 NYSDEC Part 375 VOCs by USEPA Methods 8260C/5035; 

 NYSDEC Part 375 SVOCs by USEPA Method 8270D;  

 NYSDEC Part 375 polychlorinated biphenyls (PCB) by USEPA Method 8082A; 

 NYSDEC Part 375 pesticides and herbicides by USEPA Methods 8081B and 8151A, 

respectively; 

 NYSDEC Part 375 and target analyte list (TAL) metals (including cyanide, hexavalent and 

trivalent chromium) by USEPA Methods 6010C, 9012B, and 7196A, respectively; 

 PFAS (21-compound list) by USEPA Method 537; and 

 1,4-dioxane by USEPA Method 8270SIM 

Soil samples collected from the groundwater interface were analyzed for: 

 PFAS (21-compound list) by USEPA Method 537; and 

 1,4-dioxane by USEPA Method 8270SIM 

One additional soil sample was collected from soil boring EP05 at the 2 to 3 foot interval, where 

a sheen was observed within the soil column, and analyzed for: 

 NYSDEC Part 375 VOCs by USEPA Methods 8260C/5035; 

 NYSDEC Part 375 SVOCs by USEPA Method 8270D;  

A sample collection summary is provided in Table 1.  

Work complied with the safety guidelines outlined in the Health and Safety Plan (HASP) included 

in the SRDIWP. Langan performed air monitoring in accordance with the Community Air 
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Monitoring Plan (CAMP) during intrusive activities for continuous perimeter monitoring of dust 

and organic vapor using DustTrak aerosol monitors and PIDs capable of recording data and 

calculating 15-minute averages.  CAMP data summaries are provided as Attachment A.  

3.2 Groundwater Investigation 

3.2.1 Monitoring Well Installation and Development Methodology 

Under Langan supervision, AARCO installed four permanent groundwater monitoring wells 

between December 15 and 17, 2021 by converting soil borings EP02, EP05, EP14 and EP15 to 

permanent groundwater monitoring wells 459-MW02, 459-MW05, 459-MW14 and 459-MW15, 

respectively.  Monitoring well locations are shown on Figure 2.  The monitoring wells were 

constructed with 2-inch-diameter, 0.02-inch-slotted schedule-40 polyvinyl chloride (PVC) screens, 

straddling the groundwater interface, followed by schedule-40 PVC risers to the surface.  The 

annulus of the borehole was backfilled to about 1 to 2 feet above the screened interval using 

No. 2 filter sand, followed by a 6-inch-thick to 1-foot-thick hydrated bentonite seal and No. 2 sand 

to surface grade.  The wells were finished with an expanding well plug and flush-mounted steel 

manhole cover set in place with Portland cement.  After installation, the wells were developed 

to remove sediments and prevent fines from blocking the well screen.  The wells were developed 

using a submersible whale pump to surge the wells while simultaneously pumping until the 

purged groundwater was no longer turbid.  Monitoring well construction and development logs 

are included in Attachment C.  

3.2.2 Groundwater Sampling and Analysis 

Newly installed monitoring wells were sampled at least one week after development.  Prior to 

sampling, the headspace of each monitoring well was screened with a PID.  Monitoring wells 

were sampled in general accordance with the USEPA’s low-flow groundwater sampling 

procedure to allow for collection of a representative sample (“Low Stress [low flow] Purging and 

Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells, 

“EQASOP-GW 001, January 19, 2010).  Before collecting samples, Langan personnel purged 

groundwater from each well until groundwater parameters (pH, conductivity, turbidity, dissolved 

oxygen [DO], temperature, and oxidation-reduction potential [ORP]) stabilized.  Due to poor 

recharge observed in monitoring wells 459-MW15 and CGMW38, monitoring of water quality 

parameters was discontinued and groundwater samples were collected after allowing the wells 

to refill.  Monitoring wells were purged and groundwater samples were collected using a 

peristaltic pump connected to dedicated high-density polyethylene (HDPE) tubing.  Groundwater 

sampling logs are included in Attachment D.  Purged groundwater was containerized in two 

labeled 55-gallon steel drums in preparation for future off-site disposal.  

Samples were collected from four existing groundwater monitoring wells (CGMW36, CGMW37, 

CGMW38 and CGMW39) and four newly installed groundwater monitoring wells (459-MW02, 
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459-MW05, 459-MW14 and 459-MW15), and were analyzed for emerging contaminants, 

including 1,4-dioxane and PFAS (21 compounds) via SW-846 Method 8270D-SIM and USEPA 

Method 537M, respectively.  

The samples were collected in laboratory-supplied containers and were sealed, labeled, placed 

in an ice-chilled cooler (to maintain a temperature of about 4⁰C), and transported via courier 

service to York for analysis.  A sample collection summary is provided in Table 1.  

3.3 Soil Vapor Investigation  

Eight soil vapor points (SV01 through SV08) were installed on December 15 and 16, 2021 using 

a Geoprobe® 7822DT direct-push drill rig from the ground surface to depths ranging from about 

1.5 feet to 8 feet bgs (at least 2 feet above the observed groundwater table) in accordance with 

the October 2006 NYSDOH Final Guidance for Evaluating Soil Vapor Intrusion in the State of New 

York (and subsequent updates).  Soil vapor sample locations were chosen to coincide with the 

footprint of future buildings.  Soil vapor sample locations consisted of the installation of a 2-inch-

long polyethylene screen implant threaded into 1/4-inch Teflon tubing extending to the surface.  

After the sampling points were placed, boreholes were backfilled with clean sand around the 

implants, immediately followed by hydrated bentonite seals to prevent ambient air infiltration.   

The seal integrity was checked before and after sample collection using a helium tracer gas test.  

The helium gas tracer test is a QA/QC measure to confirm the integrity of the implant seals by 

evaluating if ambient air intrusion will impact the soil vapor sample.  None of the soil vapor sample 

locations failed the helium tracer gas test, indicating that the seals were intact.  Prior to sample 

collection, a minimum of three probe assembly volumes of air were purged using a MultiRAE gas 

monitor, calibrated for a flow rate of 0.2 liters per minute (L/min).  Following purging, the soil 

vapor samples were drawn through the polyethylene tubing into laboratory-supplied 6-liter 

Summa® canisters under vacuum pressure and equipped with flow regulators calibrated for a 

two-hour sampling period.  The Summa® canisters were transported via courier service to York 

for analysis of VOCs by USEPA Method TO-15.  Soil vapor construction and sampling logs are 

provided in Attachment E.  

3.4 Quality Assurance and Quality Control Sampling 

QA/QC samples were collected for laboratory analysis in accordance with the Quality Assurance 

Project Plan (QAPP) included in the SRDIWP.  Collected QA/QC samples are detailed below and 

in Table 1.  

Soil Samples 

 Two field duplicate samples analyzed for Part 375 VOCs, SVOCs, PCBs, TAL Metals 

(including cyanide and hexavalent and trivalent chromium), pesticides, herbicides, PFAS 

and 1,4-dioxane 
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 Two matrix spike/matrix spike duplicate (MS/MSD) sample sets  

 Two field blank samples analyzed for Part 375 VOCs, SVOCs, PCBs, TAL Metals (including 

cyanide and hexavalent and trivalent chromium), pesticides, herbicides, PFAS and 1,4-

dioxane 

 Three field blank samples analyzed for PFAS 

Groundwater Samples 

 One field duplicate sample analyzed for PFAS and 1,4-dioxane 

 One MS/MSD sample set 

 Two field blank samples analyzed for PFAS; 

Field duplicates were collected to assess the precision of the analytical methods relative to the 

sample matrix.  Duplicates were collected from the same material as the primary sample by 

splitting the volume of homogenized sample collected in the field into two sample containers.  

Field blanks were collected to determine the cleanliness of unused tubing, neoprene glove and 

acetate liners used to collected groundwater and/or soil samples.  Field blank samples consisted 

of deionized, distilled, and/or PFAS-free water provided by the laboratory that passed through the 

sampling apparatus and were analyzed for the same list of analytes as the corresponding 

sampling event and sample matrix.  QA/QC sample analytical results are included as Table 5.  

3.5 Data Validation 

Laboratory analysis of soil, groundwater and soil vapor samples were conducted by an NYSDOH 

ELAP-certified laboratory in accordance with USEPA SW-846 methods and analytical data was 

reported consistent with the NYSDEC Analytical Services Protocol (ASP) Category B deliverable 

format.  Environmental data was reported electronically using the database software application 

Environmental Quality Information Systems (EQuIS) as part of the NYSDEC’s Environmental 

Management System (EIMS).  

QA/QC procedures required by the NYSDEC ASP and SW-846 methods, including initial and 

continuing instrument calibrations, surrogate compound spikes, and analysis of other samples 

(blanks, laboratory control samples and MS/MSD) were followed.  

The laboratory provided clean sample containers, which were preserved in accordance with the 

SW-846 methods.  Where there were differences in the SW-946 and NYSDEC ASP 

requirements, the NYSDEC ASP took precedence.  

Data validation was performed in accordance with the USEPA Region 2 Standard Operating 

Procedures (SOPs) for data validation and USEPA’s National Functional Guidelines for Organic 

and Inorganic Data Review.  Validation included the following:  
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 Verification of QC sample results (both qualitative and quantitative); 

 Verification of sample results (both positive hits and non-detects); 

 Preparation of Data Usability Summary Report (DUSRs); 

Laboratory analytical results from the SRDI were reported in the ASP Category B deliverable 

format and validated by Mr. Joe Conboy of Langan, a qualified data validator.  

Data Usability Summary Reports 

A DUSR was prepared for each sampling matrix.  The DUSRs present the results of the data 

validation, including a summary assessment of laboratory data packages, sample preservation 

and chain-of-custody procedures, and a summary assessment of precision, accuracy, 

representativeness, comparability, and completeness for each analytical method.  The following 

items were assessed for all samples collected during the SRDI:  

 Holding times; 

 Sample preservation; 

 Blank results (method, field and trip blanks); 

 Surrogate recovery compounds 

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) 

recoveries and relative percent difference (RPD) values; 

 MS/MSD recoveries and RPD values; 

 Laboratory duplicate RPD values; 

 Field duplicate RPD values; 

Based on the results of data validation, the following qualifiers were assigned to the data in 

accordance with the USEPA’s guidelines and best professional judgment:  

 “U” – The analyte was analyzed for, but was not detected at a level greater than or equal 

to the reporting limit (RL), or the sample concentration results were impacted by blank 

contamination.  

 “UJ” – The analyte was not detected at a level greater than or equal to the RL; however 

the reported RL is approximate and may be inaccurate or imprecise. 

 “J” – The analyte was positively identified and the associated numerical value is the 

approximate concentration of the analyte in the sample.  

 “R” – The sample results are unusable because certain criteria were not met when 

generating the data.  The analyte may or may not be present in the sample.  
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 “NJ” – The analysis indicates the presence of an analyte that has been “tentatively 

identified” and the associated numerical value represents its approximate concentration.  

 No Flag – The results are accepted without qualification.  

The data were determined to be acceptable; however; minor deficiencies were identified and are 

summarized in the DUSRs.  Completeness, defined as the percentage of analytical results that 

are judged to be valid, is 100%.  The data are considered usable, as qualified.  Copies of the 

DUSRs are provided in Attachment G.  
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4.0 FIELD OBSERVATIONS AND ANALYTICAL RESULTS 

4.1 Soil Findings 

4.1.1 Field Observations 

The site stratigraphy consists of fill, characterized as brown to black sand, with varying amounts 

of silt, clay, gravel, brick, concrete, coal, plastic, slag and wood.  The fill is underlain by a native 

clay layer, which was encountered in soil borings EP06, EP07, and EP08 at depths between 14.2 

and 14.5 feet bgs.  Refusal was encountered during drilling activities at soil borings EP09 and 

EP10 at depths of 7 feet and 10 feet bgs, respectively. 

Petroleum-like impacts, evidenced by odors, staining and/or PID readings above background 

levels were apparent in 10 of 15 soil borings.  Coal tar-like impacts, including staining, tar-like 

odor, and elevated PID readings, were observed in soil boring EP02 between 14 and 16 feet bgs, 

within the observed water table. The following table presents the approximate observed fill 

interval, the highest recorded PID readings in parts per million (ppm) and depth, and the 

associated field observations at the locations where petroleum-like impacts were observed: 

Soil 

Boring 

ID 

Observed 

Fill Interval 

(feet bgs) 

Groundwater 

Depth*  

(feet bgs) 

Impacted 

Interval 

(feet bgs) 

Max PID reading 

and Depth (ppm) 
Field Observations 

EP01 0 – 16 6.0 11.5 – 16 
723.0 ppm 

(13.5 feet bgs) 

Petroleum-like odors and 

black staining 

EP02 0 – 16 5.5 14 – 16 
3,135 ppm 

(15 feet bgs) 

Coal tar-like odors and black 

staining  

EP03 0 – 16 3.0 11 – 12 
50.1 ppm 

(11.5 feet bgs) 

Petroleum-like odors and 

black staining 

EP05 0 – 12 7.5 3.5 – 12 
642.2 ppm 

(9.5 feet bgs) 

Petroleum-like odors, black 

staining and sheen 

EP06 0 – 14.5 10.0 7 – 16 
1,083.0 ppm 

(13 feet bgs) 
Petroleum-like odors 

EP07 0 – 14.5 10.0 10 – 16 
1,503 ppm 

(16 feet bgs) 

Petroleum-like odors and 

black staining 

EP08 0 – 14.2 9.0 9 – 14 
697 ppm 

(9 feet bgs) 

Petroleum-like odors and 

black staining 

EP12 0 – 20 9.0 14 – 20 
0.4 ppm 

(14.5 feet bgs) 
Black staining without odor 

EP13 0 – 12 8.5 7 – 12 
15.5 ppm 

(11 feet bgs) 
Elevated PID readings 

EP15 0 – 16 8.0 5 – 12 
518.6 ppm 

(10.5 feet bgs) 

Petroleum-like odors and 

black staining 

*Reported groundwater depth corresponds to depth of saturated soil in soil boring recovery. 

Soil boring logs with field observations are included as Attachment B.  
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4.1.2 Soil Analytical Results 

Soil sample analytical results were compared to the NYSDEC Title 6 of the Official Compilation 

of NYCRR Part 375 UU SCOs and RURR SCOs.  No SCOs currently exist for PFAS.  

Perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) concentrations were 

compared to the NYSDEC guidance document “Sampling, Analysis and Assessment of PFAS 

under NYSDEC’s Part 375 Remedial Programs”, dated June 2021.  Soil sample analytical results 

are provided as Table 2 and Figure 3.  The laboratory analytical report is provided in Attachment F.  

VOCs 

VOCs were not detected above UU or RURR SCOs in soil samples collected from the shallow 

interval.  Four petroleum-related VOCs were detected at concentrations exceeding the UU and/or 

RURR SCOs in the additional sample collected from the 2 to 3 foot interval in soil boring EP05 

(concentrations above RURR SCOs are shown in bold):  

 1,3,5-Trimethylbenzene (30 milligrams per kilogram [mg/kg])  

o RURR SCO: 52 mg/kg, UU SCO: 8.4 mg/kg 

 Benzene (8.5 mg/kg) 

o RURR SCO: 4.8 mg/kg; UU SCO: 0.06 mg/kg 

 n-Propylbenzene (6.7 mg/kg) 

o RURR SCO: 100 mg/kg; UU SCO: 3.9 mg/kg 

 Toluene (12 mg/kg) 

o RURR SCO: 100 mg/kg; UU SCO: 0.7 mg/kg 

SVOCs 

One or more of 13 SVOCs were detected at concentrations exceeding the UU and/or RURR 

SCOs in 12 soil samples (including duplicate samples) collected from the shallow interval and 

from the additional sample collected from soil boring EP05, as summarized in the following table 

(the number of detections above criteria follow each SVOC in parentheses, and the detected 

concentrations that exceed RURR SCOs are shown in bold): 

Analyte  

(exceedances) 

Min. Concentration above 

SCOs (mg/kg) 

Max. Concentration 

above SCOs (mg/kg) 

UU and RURR 

SCOs (mg/kg) 

Acenaphthene (1) 111 in EP05_2-3 
UU: 20 

RURR: 100 

Benzo(a)anthracene (11) 
1.06 in SODUP02_121521 

(EP05_0-2) 
59.2 in EP05_2-3 

UU: 1 

RURR: 1 
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Analyte  

(exceedances) 

Min. Concentration above 

SCOs (mg/kg) 

Max. Concentration 

above SCOs (mg/kg) 

UU and RURR 

SCOs (mg/kg) 

Benzo(a)pyrene (11) 
1.31 in SODUP02_121521 

(EP05_0-2) 
51.9 in EP05_2-3 

UU: 1 

RURR: 1 

Benzo(b)fluoranthene (10) 1.26 in EP09_0-2 23.3 in EP05_2-3 
UU: 1 

RURR: 1 

Benzo(k)fluoranthene (11) 
0.895 in SODUP02_121521 

(EP05_0-2) 
28.7 in EP05_2-3 

UU: 0.8 

RURR: 3.9 

Chrysene (11) 
1.07 in SODUP02_121521 

(EP05_0-2) 
69.7 in EP05_2-3 

UU: 1 

RURR: 3.9 

Dibenz(a,h)anthracene 

(10) 

0.354 in SODUP01_121521 

(EP14_0-2) 
8.51 in EP05_2-3 

UU: 0.33 

RURR: 0.33 

Dibenzofuran (1) 12.6 in EP05_2-3 
UU: 7 

RURR: 59 

Fluorene (1) 131 in EP05_2-3 
UU: 30 

RURR: 100 

Indeno(1,2,3-cd)pyrene 

(13) 
0.503 in EP12_0-2 16.5 in EP05_2-3 

UU: 0.5 

RURR: 0.5 

Naphthalene (2) 47.8 in EP05_0-2 345 in EP05_2-3 
UU: 12 

RURR: 100 

Phenanthrene (1) 241 in EP05_2-3 
UU: 100 

RURR: 100 

Pyrene (1) 138 in EP05_2-3 
UU: 100 

RURR: 100 

Pesticides, Herbicides, and PCBs 

Pesticides and herbicides were not detected. 

One PCB (PCB-1260) was detected in a duplicate sample (SODUP02_121521) originating from 

soil sample EP05_0-2, but at a concentration below the UU and RURR SCOs.  

Metals 

One or more of eight metals were detected at concentrations exceeding the UU and/or RURR 

SCOs in 17 soil samples (including duplicate samples) collected from the shallow interval, as 

summarized in the following table (the number of detections above criteria follow each metal in 

parentheses, and the detected concentrations that exceed RURR SCOs are shown in bold): 

Analyte  

(exceedances) 

Min. Concentration 

above SCOs (mg/kg) 

Max. Concentration 

above SCOs (mg/kg) 

UU and RURR 

SCOs (mg/kg) 

Arsenic (3) 
15.2 in SODUP02_121521 

(EP05_0-2) 
19.8 in EP15_0-2 

UU: 13 

RURR: 16 
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Analyte  

(exceedances) 

Min. Concentration 

above SCOs (mg/kg) 

Max. Concentration 

above SCOs (mg/kg) 

UU and RURR 

SCOs (mg/kg) 

Cadmium (1) 2.51 in EP10_0-2 
UU: 2.5 

RURR: 4.3 

Copper (7) 78.4 in EP01_0-2 153 in EP09_0-2 
UU: 50 

RURR: 270 

Lead (14) 68.4 in EP15_0-2 583 in EP03_0-2 
UU: 63 

RURR: 400 

Mercury (15) 0.262 in EP02_0-2 3.85 in EP07_0-2 
UU: 0.18 

RURR: 0.81 

Nickel (4) 30.5 in EP03_0-2 
36.1 in SODUP02_121521 

(EP05_0-2) 

UU: 30 

RURR: 310 

Selenium (2) 4.15 in EP05_0-2 16.9 in EP11_0-2 
UU: 3.9 

RURR: 180 

Zinc (11) 118 in EP14_0-2 234 in EP04_0-2 
UU: 109 

RURR: 10,000 

PFAS and 1,4-Dioxane: 

1,4-Dioxane was not detected in any soil samples.   

One or more of ten of the NYSDEC 21-list PFAS compounds were detected in 15 soil samples.  

PFOA was not detected in any soil samples and PFOS was detected at concentrations below the 

UU (0.00088 mg/kg) and RURR (0.044 mg/kg) guidance values.  Detected concentrations of PFOS 

ranged from 0.000284 mg/kg in sample EP06_9-11 to 0.00065 mg/kg in sample EP14_0-2.  Soil 

sample analytical results are summarized in Table 2. 

4.2 Groundwater Findings 

4.2.1 Field Observations 

Before sampling, Langan personnel screened well headspaces with a PID.  PID readings were 

detected from 0.0 to 35.3 ppm (maximum in monitoring well 459-MW15).  During initial purging 

of groundwater, petroleum-like odor and/or a sheen were apparent in groundwater monitoring 

wells 459-MW02, 459-MW05, 450-MW15, and CGMW37.  Following sample collection, 

monitoring wells were gauged for light non-aqueous phase liquid (LNAPL) and depth to water 

with an oil-water interface probe.  Groundwater was encountered between 5.50 and 8.58 feet 

bgs and LNAPL was not encountered in any of the wells.  Monitoring well construction logs are 

included in Attachment C and groundwater sampling logs are included in Attachment D.  

4.2.2  Groundwater Analytical Results 

Groundwater samples were collected and analyzed for 1,4-dioxane and PFAS.  Groundwater 

sample analytical results were compared to the guidance values included in the NYSDEC 
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guidance document “Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances 

under NYSDEC’s Part 375 Remedial Programs”, dated June 2021.  

1,4-Dioxane was not detected in any groundwater samples.  One or more of eleven of the 

NYSDEC 21-compound list of PFAS were detected in each groundwater sample. PFOA was 

detected at a concentration exceeding the NYSDEC guidance value in six of eight groundwater 

samples, ranging from 0.0172 µg/L in CGMW39 to 0.0431 µg/L in CGMW36.  Groundwater 

sample analytical results are summarized in Table 3 and Figure 4.  Laboratory analytical results 

are provided as Attachment F.  

4.3 Soil Vapor Findings 

4.3.1 Soil Vapor Analytical Results 

Eight soil vapor samples were collected and submitted for laboratory analysis for USEPA TO-15 

VOCs.  Petroleum-related VOCs, including benzene, ethylbenzene, xylene, and/or toluene (BTEX), 

were detected in all eight soil vapor samples collected across the site.  Concentration ranges for 

the detected petroleum-related VOCs are provided below:  

 Benzene: 10.7 µg/m3 in SV03 to 3,330 µg/m3 in SV05; 

 Ethylbenzene: 6.67 µg/m3 in SV01 to 6,050 µg/m3 in SV07; 

 Total Xylenes: 17.14 µg/m3 in SV01 to 2,074 µg/m3 in SV06; and 

 Toluene: 5.79 µg/m3 in SV03 to 340 µg/m3 in SV05. 

One or more chlorinated VOCs (CVOCs), including 1,1,1-tricholoroethane, 1,1-dichloroethene, cis-

1,2-dichloroethene, methylene chloride, PCE, TCE, and vinyl chloride, were detected in each soil 

vapor sample with the exception of SV04 and SV05.  Concentration ranges for the detected 

CVOCs are provided below:  

 1,1,1-tricholoroethane: 4.61 µg/m3 in SV02 to 12.3 µg/m3 in SV01; 

 1,1-dichloroethene: 0.676 µg/m3 in SV01; 

 Cis-1,2-dichloroethene: 2.01 µg/m3 in SV02 to 946 µg/m3 in SV01; 

 Methylene Chloride: 2.84 µg/m3 in SV01 to 7.11 µg/m3 in SV03; 

 PCE: 3.25 µg/m3 in SV08 to 25,100 µg/m3 in SV01; 

 TCE: 2.02 µg/m3 in SV08 to 1,900 µg/m3 in SV01; and  

 Vinyl Chloride: 43.2 µg/m3 in SV03.   

A summary of soil vapor analytical results is provided in Table 4 and Figure 5. 
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5.0 CONCLUSIONS 

The SRDI was implemented between December 14 and December 29, 2021 in accordance with 

the NYSDEC-approved December 2, 2021 SRDIWP.  The findings of the SRDI summarized herein 

are based on qualitative (field observations and instrumental readings) and quantitative (laboratory 

analytical results) data.  The analytical data generated were determined to be 100% acceptable 

for soil, groundwater, and soil vapor samples by validation.  The SRDI findings and conclusions 

are as follows:  

1. Surficial Soil Quality 

SVOCs and/or metals were detected at concentrations exceeding the UU and RURR 

SCOs in each sample collected from the surficial soil (within the 0 to 2 foot bgs interval), 

which demonstrates that the existing cover is not appropriate for use as long-term 

engineering control.  Based on current development plans, a site-wide composite cover 

system should be installed for consistency with the planned use of the site. 

2. Emerging Contaminants (PFAS and 1,4-dioxane) 

PFAS-impacted groundwater was identified at the site.  No historical use consistent with 

PFAS use was identified for the site.  Based on the evaluation of the soil guidance values, 

per the Emerging Contaminant Guidance Document, no on-site source of PFAS was 

identified. PFAS detections in groundwater are likely a regional groundwater quality 

condition. 

3. Soil Vapor Quality 

Petroleum-related VOCs and chlorinated solvents were identified in the 6 out of 8 soil 

vapor samples collected within the footprints of the proposed buildings.  Consistent with 

the Decision Document, this evaluation of potential soil vapor intrusion confirms vapor 

mitigation (e.g., subslab depressurization and gas vapor barrier systems) should be 

incorporated into future building design.  

The QHHEA included in the 2005 RIR did not contemplate remedial or final conditions at the site 

based on site development.  During remediation and/or development, sources of contamination 

are the same as listed in the QHHEA; however in the absence of ICs and ECs, the points of 

exposure change due to disturbed and exposed soil during excavation, dust and organic vapors 

generated during excavation, and contaminated groundwater that may be encountered during 

excavation and/or localized dewatering operations.  The implementation of appropriate health and 

safety measures during construction and remediation, such as air monitoring, using vapor and 

dust suppression measures, cleaning trucks prior to exiting the site to prevent off-site soil 

tracking, maintaining site security, and wearing the appropriate personal protective equipment 

(PPE) will mitigate potential exposure pathways during remediation and/or development. 
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The RAOs established in the March 2007 Remedial Alternatives Analysis remain protective of 

human health and the environment.  Installation of a site-wide composite cover system and a 

vapor mitigation system below future buildings in conjunction with the development of ICs and 

ECs within a site management plan are expected to achieve the established RAOs.   

Sufficient analytical data were gathered during the SRDI, together with previous studies, to 

facilitate site redevelopment while maintaining protection of human health and the environment.  

Remedial elements that will be incorporated in site redevelopment will be described in the 

forthcoming SRDWP to be prepared in accordance with BCP guidelines.  
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