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1.0 INTRODUCTION 

Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C. 

(Langan) prepared this Remedial Action Work Plan (RAWP) on behalf of HR DC Smith Street 

Owner, LP (the Volunteer) for the property located at 459 Smith Street in the Gowanus 

neighborhood of Brooklyn, New York (the site). The Volunteer will remediate the site in 

conjunction with redevelopment pursuant to the October 30, 2019 Brownfield Cleanup 

Agreement (BCA) and August 19, 2021 BCA addendum (Index No. C224012B-06-19) with the 

New York State Department of Environmental Conservation (NYSDEC) for Brownfield Cleanup 

Program (BCP) Site No. C224012B.  

This RAWP was prepared to satisfy the requirements outlined in the March 31, 2023 joint letter 

issued by the United States Environmental Protection Agency (USEPA) and NYSDEC, NYSDEC’s 

June 18, 2024 letter, which responded to National Grid’s April 19, 2024 proposed supplemental 

remedial measures for the former Citizens Manufactured Gas Plant (MGP) site, NYSDEC’s 

November 1, 2024, March 7, 2025, and May 9, 2025 letters, which provided comments on the 

draft RAWP, and meetings held with NYSDEC on April 1 and 30, 2025 to discuss the NYSDEC 

comments to the draft RAWP.  The NYSDEC required that a RAWP be submitted for review and 

approval to address, to the extent feasible, the remaining on-site sources of MGP-related 

contamination to shallow zone groundwater and to evaluate and address environmental impacts 

unrelated to the former MGP operations.   

The current development plans contemplate the construction of two multi-story, mixed-use 

commercial and residential buildings (referred to as Buildings D5 and D6 East) and one multi-

story commercial building (referred to as Building D6 West), and approximately 90,000-square 

feet of open-air space, including a new pedestrian walkway and a new roadway for the New York 

City Department of Transportation (NYCDOT)-mapped Nelson Street (formerly 7th Street).  

Buildings D5 and D6 East are anticipated to start foundation construction in conjunction with site-

wide remediation. Building D6 West construction may occur following site-wide remediation, and 

therefore foundation construction for Building D6 West may be completed in accordance with a 

Site Management Plan (SMP).    

This RAWP includes a summary of the nature and extent of non-MGP and MGP contamination 

from the October 2005 Final Remedial Investigation Report (prepared by GEI Consultants) and 

the February 2023 Draft Interim Site Management Plan (ISMP) (prepared by Arcadis of New York, 

Inc. [Arcadis]), which summarizes environmental conditions following remedial actions 

completed in accordance with the 100% Remedial Design (and subsequent Addendums).  A 

supplemental remedial design investigation (SRDI) was performed by Langan between 

December 14 and 29, 2021 to supplement the existing dataset by investigating and characterizing 

the nature and extent of emerging contaminants (per- and polyfluoroalkyl substances [PFAS] and 
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1,4-dioxane), evaluating surficial soil quality and soil vapor within proposed building footprints, 

and generating sufficient analytical data to inform the development of engineering controls (ECs) 

and institutional controls (ICs) required by the selected site remedy, as set forth in the 2007 

Decision Document (DD) and August 2020 Explanation of Significant Difference (ESD).  Following 

submission of the March 2022 draft Supplemental Remedial Design Investigation Report (SRDIR) 

(prepared by Langan), supplemental groundwater sampling was completed by Langan (at the 

direction of the NYSDEC) to further investigate the nature and extent of chlorinated volatile 

organic compound (CVOC) contamination on-site.  The results of supplemental sampling are 

summarized in Sections 3.1 and 3.2 of this RAWP. An additional pre-design investigation (PDI) 

will be completed to further delineate the nature and extent of non-MGP-related impacts in soil, 

groundwater, and soil vapor at the site. 

This RAWP also outlines the proposed remedial elements to address non-MGP impacts (as 

appropriate) and to satisfy the additional remediation requirements set forth by the NYSDEC and 

the USEPA in the March 31, 2023 letter and supplemental correspondence from the NYSDEC.  

The primary purpose of the joint letter issued by the NYSDEC and USEPA is to address potential 

future recontamination of the Gowanus Canal by supplementing the elements of the existing 

NYSDEC-selected remedy for the site. As such, the NYSDEC and USEPA are requiring that 

remaining source material (non-aqueous phase liquid [NAPL] or grossly contaminated material 

[GCM]) be addressed, to the extent feasible, to an elevation (el) of about el -23, referenced to the 

North American Vertical Datum of 1988 (NAVD88), which is consistent with the base of the 

proposed multi-layer remedial cap in the Canal that will be installed as part of the USEPA’s 

remediation of the Gowanus Canal superfund site, plus a 2-foot buffer.  

This RAWP identifies and evaluates remedial action alternatives, including a Track 2 cleanup 

(Alternative I), a ”Satisfaction of the 2007 DD and 2020 ESD” alternative (Alternative II), and a 

“Supplemental Remediation” alternative (Alternative III), and presents Alternative III as the 

preferred remedy. Prior to the commencement of remedial activities, remedial design 

investigation(s) will be implemented to refine the elements of this RAWP to comply with the 

additional requirements outlined by the NYSDEC and USEPA (discussed further in Section 2.7.6). 

Remedial design documents will also be prepared as specified herein to provide the level of detail 

necessary to implement the remedy.  

The remedy described in this document is consistent with the procedures defined in Title 6 of 

the New York Codes, Rules, and Regulations (6 NYCRR) Part 375-3.8, and the NYSDEC Division 

of Environmental Remediation (DER) Program Policies: Technical Guidance for Site Investigation 

and Remediation (DER-10) and Technical Guidance for Green Remediation (DER-31), and 

complies with applicable federal, state, and local laws, regulations, and requirements.  
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2.0 SITE BACKGROUND 

2.1 Site Location and Description 

The site is located at 459 Smith Street in the Gowanus neighborhood of Brooklyn, New York. The 

site occupies a total area of 165,840 square feet (about 3.81 acres) and is identified as Block 471, 

Lot 200 (proposed lots 200, 205, 210, and 215) on the Kings County Tax Map.  The site is bounded 

by the Citizens MGP BCP site (BCP Site No. C224012) to the north, the Gowanus Canal, a US 

EPA 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 New York City Department of Environmental Protection (NYCDEP) Bond-Lorraine Street 

sewer transects the site from the southwestern to northeastern corners of the site and a 

NYCDOT mapped street (Nelson Street) transects the site from Smith Street to the northern-

adjoining property.  

The site is vacant and was formerly used by National Grid as a staging area to support their 

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

by wooden and chain-link perimeter fencing. A site location map and site plan are provided as 

Figures 1 and 2, respectively. A site survey is included as Appendix A. 

2.2 Description of Surrounding Property 

The site is 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. Surrounding properties include multi-story 

buildings occupied by industrial, commercial, and residential tenants.  

Surrounding property usage is summarized in the following table: 

Direction 

Adjoining Properties 

Surrounding Properties Block 

No. 

Lot  

No. 
Description 

North 471 1 

Undeveloped lot (Owner: New York 

City Housing Preservation and 

Development) 

Multiple-story 

commercial, 

manufacturing, industrial, 

and residential buildings 

East N/A N/A Gowanus Canal 

South 477 8 
Commercial Building (Owner: 300 

Huntington Street LLC) 
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Direction 

Adjoining Properties 

Surrounding Properties Block 

No. 

Lot  

No. 
Description 

South 477 1 

Metropolitan Transit Authority 

easement (Owner: New York City 

Transit) 

West 
474 25 Open Space & Outdoor Recreation 

(Owner: New York City Parks 

Department) 472 48 

The nearest ecological receptor is the Gowanus Canal, a National Priorities List (NPL) site 

adjoining the site to the east. The Gowanus Canal is a Federal Superfund site contaminated by 

combined sewer outfalls (CSO) overflow events, historical MGP operations with coal tar releases, 

and unregulated waste dumping and spills, and is being remediated with oversight and guidance 

by the USEPA. Coal tar is a dense non-aqueous phase liquid (DNAPL) that has been documented 

along the Gowanus Canal. 

Sensitive receptors, as defined in DER-10, located within one half-mile of the site are listed in the 

following table: 

Number 
Name 

(Approximate Distance from Site) 
Address 

1 
St. Mary’s Park 

(approximately 70 feet west) 

440 Smith Street 

Brooklyn, NY 11231 

2 
St. Mary’s Playground 

(approximately 70 feet west) 

422 Smith Street 

Brooklyn, NY 11231 

3 
Ladybug Daycare 

(about 170 feet southwest) 

468 Smith Street # 1 

Brooklyn, NY 11231 

4 
International School of Brooklyn 

(about 340 feet west) 

477 Court Street 

Brooklyn, NY 11231 

5 
Sunflower Child Care 

(about 360 feet southwest) 

484 Smith Street 

Brooklyn, NY 11231 

6 
Ladybug Preschool 

(about 560 feet north) 

413 Smith Street 

Brooklyn, NY 11231 

7 
Cough Triangle Park 

(approximately 780 feet southwest) 

566 Court Street 

Brooklyn, NY 11231 

8 
Choo Choo Train Project 

(about 990 feet northwest) 

539 Court St 

Brooklyn, NY 11231 

9 
Admiral Triangle Park 

(approximately 1,120 feet west) 

558 Clinton Street 

Brooklyn, NY 11231 

10 
Bambi Child Care 

(about 1,120 feet northwest) 

73 3rd Place 

Brooklyn, NY 11231 
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Number 
Name 

(Approximate Distance from Site) 
Address 

11 
Strong Place for Hope Daycare  

(about 1,180 feet southwest) 

595 Clinton St 

Brooklyn, NY 11231 

12 
Hannah Senesh Community School 

(about 1,190 feet north) 

342 Smith Street 

Brooklyn, NY 11231 

13 
Smith Street Workshop 

(about 1,300 feet northwest) 

104 1st Place, 2nd Floor 

Brooklyn, NY 11231 

14 
PS 058 

(about 1,410 feet north) 

330 Smith Street 

Brooklyn NY 11231 

15 
Ennis Playground 

(approximately 1,570 feet southeast) 

124 11th Street 

Brooklyn, NY 11231 

16 
Carroll Park 

(approximately 1,700 feet north) 

375 Court Street 

Brooklyn, NY 11231 

17 
Pave Academy Charter School 

(about 1,710 feet west) 

732 Henry Street 

Brooklyn, NY 11231 

18 
Irina's Childcare 

(about 1,740 feet northwest) 

36 1st Place #1 

Brooklyn, NY 11231 

19 

Brooklyn School for Collaborative Studies  

(The Brooklyn New School PS 146) 

(about 1,770 feet northwest) 

610 Henry Street 

Brooklyn, NY 11231 

20 
PS 032 Samuel Mills Sprole 

(about 1,820 feet northeast) 

317 Hoyt Street 

Brooklyn, NY 11231 

21 
Al Madinah School, Inc. 

(about 1,930 feet east) 

383 3rd Avenue 

Brooklyn, NY 11215 

22 
Red Hook Park 

(approximately 1,960 feet southwest) 

Bay Street (between Columbus 

Street & Court Street) 

Brooklyn, NY 11231 

23 
Red Hook Recreation Center 

(approximately 2,000 feet southwest) 

155 Bay Street 

Brooklyn, NY 11231 

24 
Dimattina Playground 

(approximately 2,030 feet northwest) 

100 Rapelye Street 

Brooklyn, NY 11231 

25 
Cobble Hill Playschool 

(about 2,120 feet northwest) 

93 Rapelye Street 

Brooklyn NY 11231 

26 
Agnes Y Humphrey School of Leadership 

 (about 2,160 feet west) 

27 Huntington Street 

Brooklyn NY 11231 

27 

Summit Academy Charter School/Red Hook 

Neighborhood School 

(about 2,160 feet west) 

27 Huntington Street 

Brooklyn, NY 11231 

28 
New Playground Daycare 

(about 2,370 feet northwest) 

195 President Street 

Brooklyn, NY 11231 
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Number 
Name 

(Approximate Distance from Site) 
Address 

29 
Little Royals Daycare 

(about 2,390 feet southwest) 

79 Lorraine Street 

Brooklyn, NY 11231 

2.3 Proposed Development Plan 

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

residential development including affordable housing and commercial uses. The proposed 

redevelopment contemplates two multi-story, mixed-use commercial and residential buildings, 

one multi-story commercial building, and approximately 90,000 square feet of open-air space, 

including a new pedestrian walkway and a new roadway for the NYCDOT-mapped Nelson 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.  

Building D5 will be constructed on Lot 215 and will consist of a 26-story building with lower-floor 

commercial uses, a second-floor parking garage, and residential uses on the upper floors. Building 

D6 East will be constructed on Lot 200, in addition to the public esplanade, and will consist of a 

28-story building with ground-floor commercial uses, a second- and third-floor parking garage, 

and residential uses on the upper floors. Building designs for building D6 West are still being 

contemplated, but the building will be constructed within the footprint of Lot 205. As part of 

redevelopment, the NYCDOT-mapped Nelson Street will continue to transect the site, but will 

be remapped and constructed to coincide with the extents of Lot 210.  

Buildings D5 and D6 East are anticipated to start foundation construction in conjunction with site-

wide remediation. Building D6 West construction may occur following site-wide remediation, and 

therefore foundation construction for Building D6 West may be completed in accordance with a 

Site Management Plan (SMP). 

The proposed development plan is shown on Figure 3 and conceptual design plans are included 

as Appendix B. 

2.4 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. 
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2.5 Geological Conditions 

2.5.1 Site Geology 

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 was observed from 

surface grade to about 12 to 20 feet below grade surface (bgs) across the site, and it was 

underlain by a native clay layer. The 2005 Final Remedial Investigation Report (RIR) by GEI 

Consultants, Inc. (GEI) identified that the fill was underlain by layers of alluvial/marsh deposits 

consisting of sub-units of sand (alluvial), silt, silty sand, silt-clay, clay, and organic material. 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.  

The United States Geological Survey (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, which is classified as a mica schist and quartz-feldspar granulite, with localized 

intrusions of granite and pegmatite.  The top of bedrock is known to exist at about el -150 feet in 

the vicinity of the site. 

2.5.2 Site Hydrology 

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

to the NYSDEC-approved RIR, two groundwater aquifers are present beneath the site: a shallow, 

unconfined aquifer (referred to as the “Upper Glacial Aquifer”) and a deeper, confined/semi-

confined aquifer (referred to as the “Jameco Aquifer”). For consistency with the 2005 Final RIR, 

prepared by GEI, and for the purposes of this RAWP, the “Upper Glacial Aquifer’ has been 

subdivided into shallow, intermediate, and deep groundwater intervals. The shallow zone 

generally extends from the water table (approximately el 16.0 feet to approximately el -2.0 feet 

NAVD88) to the bottom of the discontinuous alluvial/marsh deposits (approximately el -10.0 feet 

to approximately el -24.0 feet NAVD88), the intermediate zone generally extends from the bottom 

of the discontinuous alluvial/marsh deposits (approximately el -10.0 feet to approximately el -24.0 

feet NAVD88) to the bottom of the discontinuous glacial silt and glacial clay layers (approximately 

el -90.0 feet NAVD88), and the deep zone generally extends from the bottom of the discontinuous 

glacial silt and glacial clay layers (approximately el -90.0 feet) to the vertical extent of subsurface 

exploration at the site (approximately el -135.0 feet NAVD88). 
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According to the Spring 2023, Fall 2023, and Spring 2024 Post-Remediation Groundwater 

Monitoring Reports, prepared by Arcadis, post-implementation groundwater elevations and 

interpolated flow directions at the site remain generally consistent with conditions recorded prior 

to the implementation of the 100% Remedial Design by National Grid, when the sealed bulkhead 

barrier wall was installed along the eastern boundary of the site.  Between the Spring 2023 and 

Spring 2024 groundwater monitoring events, shallow groundwater elevations on Parcel III ranged 

from about el 9 to 0, referenced to NAVD88. Shallow groundwater flow was generally to the 

east/southeast toward the Gowanus Canal, while intermediate and deep groundwater flow was 

generally to the south/southwest. 

2.5.3 Wetlands 

Wetlands on the site were evaluated by reviewing the NYSDEC Tidal Wetlands map. The 

Gowanus Canal adjoins the property to the east and is classified a Littoral Zone (LZ) wetland. The 

Volunteer received a Wetlands Jurisdictional Determination from the NYSDEC on March 1, 2022 

to verify that the NYSDEC does not assert jurisdiction over the site under the Tidal Wetlands Act 

(Article 25 of the Environmental Conservation Law). 

2.6 Previous Environmental Reports and Documents 

The following previous environmental reports and related documents were reviewed to inform 

development of this RAWP:  

• 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 

• 50% Remedial Design Drawings, prepared by GEI, dated June 3, 2011 

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

28, 2011 

• Supplemental Design Investigation Report prepared by 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 

• Explanation of Significant Difference, Prepared by the NYSDEC, August 2020 
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• Remedial Design Addendum No. 5, prepared by Arcadis, July 29, 2021 

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

• Baseline Groundwater Monitoring Work Plan, prepared by Arcadis, December 8, 2021 

• Baseline Groundwater Monitoring Report, prepared by Arcadis, May 27, 2022 

• June 2022 Post-Remediation DNAPL Monitoring Status Report, prepared by Arcadis, July 

18, 2022 

• Community Update Former Citizens Gasworks Status of Cleanup Activities, Prepared by 

NYSDEC, August 31, 2022 

• Supplemental Remedial Design Investigation Report, prepared by Langan, submitted on 

March 7, 2022 and revised on February 10, 2023 

• Draft Interim Site Management Plan, prepared by Arcadis, February 2023 

• Fall 2022 Post-Remediation Groundwater Monitoring Report, prepared by Arcadis, March 

10, 2023 

• Joint Letter issued by NYSDEC and US EPA, March 31, 2023 

• Updated Qualitative Human Health Exposure Assessment Report for Parcels I, II, and III, 

Prepared by Arcadis, April 10, 2023 

• EPA’s Canal-related Upland Source Control Remedy Requirements Matrix, USEPA, 

provided to National Grid on June 7, 2023 

• Historical Photographs of MGP Structure Foundation Elements and Historical Site Plan 

(Figure G-110), received by National Grid on July 10, 2023 

• Spring 2023 Post-Remediation Groundwater Monitoring Report, prepared by Arcadis, 

August 24, 2023 

• Proposed Supplemental Remedial Measures Letter issued by National Grid, October 23, 

2023 

• Response Letter to October 2024 Proposed Supplemental Remedial Measures, issued 

by NYSDEC, January 19, 2024 

• Fall 2023 Post-Remediation Groundwater Monitoring Report, prepared by Arcadis, April 

5, 2024 

• Revised Supplemental Remediation Proposal, shared by National Grid, April 22, 2024 

• Response Letter to April 2024 Proposed Supplemental Remedial Measures, issued by 

NYSDEC, June 18, 2024 
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• Spring 2024 Post-Remediation Groundwater Monitoring Report, prepared by Arcadis, 

August 29, 2024 

• April 2025 Post-Remediation DNAPL Monitoring Status Report, prepared by Arcadis, May 

22, 2025 

The 2007 Remedial Alternatives Analysis, 2007 DD, 2020 ESD, Langan’s March 2022 (revised 

February 2023) SRDIR, February 2023 Draft ISMP for Parcel III, and the March 31, 2023 letter 

issued by the NYSDEC and US EPA (and subsequent correspondence between the NYSDEC and 

National Grid) are included in Appendix C.  

2.7 Description of Prior Remediation Activities 

National Grid is currently enrolled as a Participant in the BCP for the cleanup of Parcels I, II, and 

III of the former Citizens MGP site. National Grid’s responsibilities under the BCP included 

characterization of the nature and extent of contamination at the former Citizens MGP site 

followed by implementation of the NYSDEC-approved remedy. Following National Grid’s 

fulfillment of the requirements in the October 30, 2019 BCA, 2007 DD, and the 2020 ESD, 

National Grid and/or the Volunteer will finalize the remediation of the site (Parcel III of the former 

Citizens MGP site) by addressing the additional requirements outlined in the March 31, 2023 joint 

letter by the NYSDEC and US EPA and supplemental correspondence from the NYSDEC, and 

through the installation of the remaining ECs and the establishment of ICs, as described by this 

work plan. 

The following sections summarize the conclusions of previous remedial investigations, the 

governing remedial documents for the remediation of the former Citizens MGP site, as applicable 

to Site No. C224012B, and remedial progress to date completed by National Grid. 

2.7.1 Pre-Remediation Nature and Extent of Contamination 

The nature and extent of contamination at the former Citizens MGP site was described in the 

2005 Final RIR, prepared by GEI, which identified the presence of coal tar in subsurface soils 

surrounding former tar handling structures at the site. Additional contaminant delineation was 

completed during the remedial design investigation phase. Based on investigations completed 

during the remedial design investigation phase, coal tar impacts were observed along the former 

bulkhead barrier wall and beneath the footprint of the former warehouse in the central part of the 

site to depths of about 30 feet bgs (about el -15) in the “shallow” interval, and about 105 feet 

bgs (about el -90) in the “intermediate” interval.  Coal tar impacts were observed in the “deep” 

interval at one non-continuous location in the south-central part of the site from about 105 to 106 

feet bgs (about el -90 to el -91).  

Soil within the overall boundary of the former Citizens MGP site is reported to be grossly-

impacted by coal tar from depths ranging between 7 and 150 feet bgs, and groundwater at the 
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site is impacted by derivative components of the tar (including polycyclic aromatic hydrocarbons 

[PAHs], petroleum-related volatile organic compounds, including benzene, toluene, 

ethylbenzene, and xylene [BTEX], metals, and cyanide).  The results of the 2005 Final RIR and 

the subsequent Remedial Design Investigation, implemented by GEI, are more fully described in 

Section 3.3. 

2.7.2 Supplemental Environmental Investigations 

Following National Grid’s implementation of the 100% Remedial Design, Langan implemented a 

SRDI to supplement the existing dataset by investigating and characterizing the nature and extent 

of emerging contaminants (PFAS and 1,4-dioxane), evaluating surficial soil quality and soil vapor 

within proposed building footprints, and generating sufficient analytical data to inform the 

development of ECs and ICs required by the selected site remedy.   

PFAS-impacted groundwater was identified at the site; however, no historical use consistent 

with PFAS use was identified. Based on the evaluation of the soil guidance values (per the 

Emerging Contaminant Guidance Document) and the supplemental soil sample analytical results, 

no on-site source of PFAS was identified and the PFAS detections in groundwater were attributed 

to regional groundwater quality. The results of the SRDI also confirmed the need for a site-wide 

composite cover system and vapor mitigation within the proposed building footprints.  

Additional supplemental groundwater sampling was performed at the direction of the NYSDEC 

based on concentrations of CVOCs detected in soil vapor during the 2021 SRDI. The objective of 

the supplemental groundwater sampling was to further investigate the nature and extent of 

CVOC contamination on-site. CVOCs were detected in groundwater in two of 16 accessible 

wells. The detected concentrations of CVOCs were below the NYSDEC Division of Water 

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

Guidance Values for Class GA Water (collectively referred to as the NYSDEC SGVs).  

The results of supplemental sampling following implementation of the 100% Remedial Design 

are more fully described in Section 3.1. 

Based on a request from the NYSDEC dated March 7, 2025 and a meeting held with NYSDEC 

on April 1, 2025, an additional PDI will be completed to further delineate the nature and extent 

of non-MGP-related impacts in soil, groundwater, and soil vapor at the site. The scope of the PDI 

will be outlined under separate cover and the results will be documented in a future remedial 

design document.  

2.7.3 Remedial Action Objectives 

Remedial alternatives were evaluated in the March 2007 Remedial Alternatives Analysis, which 

identified the following RAOs for the protection of human health and the environment: 



Remedial Action Work Plan May 30, 2025 

459 Smith Street, Brooklyn, NY Page 12 of 102 

NYSDEC BCP Site No. C224012B  

Langan Project No. 170420201 

 

 

Soil 

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

• Recover, to the extent practicable, 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.  

2.7.4 Decision Document and Explanation of Significant Difference 

The 2007 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 bgs 

3) Restoration of excavation areas to existing site grade  

4) Installation of a subsurface barrier wall (e.g., bulkhead) along the Gowanus Canal  

5) Installation of a series of recovery wells and periodic removal of mobile tar 

6) Development of a SMP to manage institutional and ECs 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 
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7) Requirement of the SMP to provide periodic certification to verify that the institutional 

and ECs 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 will 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. 

As described in the August 2020 ESD, investigations conducted following the issuance of the 

DD determined that coal tar contamination in the top 8 feet of soil (where present) was generally 

limited to the areas surrounding the former MGP structures, which were already being removed 

as part of the deeper source area excavations in accordance with the approved 100% Remedial 

Design.  The ESD concluded that remaining contamination could be effectively addressed by 

placement of a site-wide cover to render the site suitable for restricted-residential use and 

documented the requirement for the installation of a site cover in place of remedial excavation 

of contaminated soil (where present) to 8 feet bgs.  

The existing NYSDEC-selected remedy for the site, as summarized above, represents a Track 4 

restricted-residential remedy under the BCP. 

2.7.5 Remediation Progress 

The following remedial activities have been completed by National Grid between July 2019 and 

April 2022 in accordance with the NYSDEC- and USEPA-approved November 2017 100% 

Remedial Design Report, prepared by Arcadis, and subsequent addendums:  

• Selective demolition of former building foundations, underground facilities, and former 

tar-contaminated MGP structures; 

• Selective demolition of the existing bulkhead wall along the Gowanus Canal to facilitate 

construction of the new bulkhead barrier wall; 

• Temporary treatment and discharge of groundwater into the Gowanus Canal under a 

discharge permit during dewatering operations for installation of the bulkhead barrier wall 

and to support remedial excavations; 

• Installation of a new steel bulkhead barrier wall along the Gowanus Canal, which included 

sealed-seam interlocking sheet piles secured to an upland sheet pile anchor wall; 
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• Installation of a temporary fabric structure equipped with air handling units to enclose the 

targeted excavation area for the removal of MGP-impacted soil/fill and former tar-

contaminated MGP structures; 

• Excavation and off-site disposal of soil/fill from the following areas:  

o The central-eastern part of the site to a maximum depth of about 5 feet bgs to 

facilitate installation of the temporary fabric structure; 

o The central-eastern part of the site to a maximum depth of about 20.5 feet bgs for 

removal of MGP-impacted soil/fill associated with source material and former tar-

contaminated MGP structures; 

o Along the eastern boundary of the site to a maximum depth of about 11 feet bgs 

to facilitate installation of the new bulkhead barrier wall; and 

• Backfill of excavation areas for restoration of the original site grade using imported soil/fill 

and/or excavated material suitable for reuse. 

Remediation activities completed by National Grid are detailed in the October 31, 2023 draft 

Construction Completion Report.  

2.7.5.1  Nature and Extent of Remaining MGP-Related Contamination 

Remedial activities performed by National Grid included the complete or partial removal of 

shallow and intermediate MGP-related source areas, and former MGP structures and 

underground facilities. As documented in the February 2023 draft ISMP prepared by Arcadis, 

remaining soil at the site still exceeds the unrestricted use (UU) soil cleanup objectives (SCOs) 

and recoverable DNAPL also remains in the intermediate and deep zone soils (between about 

el -20 and el -110 feet NAVD88). The nature and extent of the remaining contamination are 

summarized in Section 3.0, Figures 5A through 7, and Tables 1 through 3.  

2.7.5.2  Groundwater Monitoring and DNAPL Recovery Operations 

Following completion of the remedial excavation and installation of the new bulkhead barrier wall, 

new piezometers, DNAPL recovery wells, and groundwater monitoring wells were installed along 

the eastern boundary of the site to support ongoing groundwater monitoring and recovery of 

DNAPL across the former Citizens MGP site.  

In accordance with the December 8, 2021 Baseline Groundwater Monitoring Work Plan, prepared 

by Arcadis, 11 existing groundwater monitoring wells and the two newly installed groundwater 

monitoring wells were gauged and sampled to establish a baseline for post-remediation 

groundwater conditions at the site. The wells are currently being used for ongoing, long-term 

monitoring of groundwater conditions at the site to document the natural attenuation of residual 

dissolved-phase contaminants following completion of remedial activities.  
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The results of the baseline sampling event, and the frequency and sampling requirements of 

groundwater monitoring are included in the February 2023 draft Interim Site Management Plan, 

prepared by National Grid. The draft Interim SMP requires quarterly groundwater gauging and 

semi-annual groundwater sampling for a minimum of two years following implementation of the 

100% Remedial Design. The results of groundwater gauging and sampling are reported by 

National Grid in semi-annual groundwater monitoring reports. Groundwater data from the most 

recently available report (Spring 2024) is summarized in Section 3.3 and Figures 6A through 6D, 

and the data indicated that concentrations of shallow-zone BTEX, PAHs and total cyanide were 

relatively consistent with the baseline sampling event with improvements to groundwater quality 

in select wells.  The approximate extent of the shallow-zone groundwater plume with dissolved-

phased constituents (benzene and naphthalene) are shown on the figure titled “Groundwater 

Plume,” included in the NYSDEC’s January 19, 2024 letter to National Grid.  

Shallow groundwater concentrations were non-detect and/or below NYSDEC SGVs in wells at 

the western perimeter of the site (CGMW-15, CGMW-37, and CGMW-38) and the southern 

perimeter of the site (CGMW-39 and CGMW-60). The highest shallow groundwater 

concentrations were detected in shallow wells in the north-central part of the site (CGMW-35 

and CGMW-34S) and in one well at the eastern perimeter (CGPZ-11), about 2 orders of magnitude 

above NYSDEC SGVs. Shallow groundwater concentrations to the south of this area (in CGMW-

36) and at the northeastern and southeastern corners of the site (CGMW-58 and CGPZ-12) were 

either below or marginally above the NYSDEC SGVs. As such, shallow groundwater 

concentrations (with the exception of the north-central part of the site) appear to attenuate at the 

western and southern site boundary and are either below or marginally above the NYSDEC SGVs.  

The north-central part of the site will be addressed through the supplemental remedial measures 

described in this RAWP. 

Post-remediation DNAPL recovery operations were initiated on February 10, 2022 in accordance 

with the 2022 Post-Remediation DNAPL Monitoring Status Report, prepared by Arcadis. Through 

April 2025, approximately 43,129 gallons of DNAPL were recovered from 14 on-site wells and 

were disposed of off-site in accordance with regulatory requirements. Post-remediation DNAPL 

monitoring and recovery is ongoing and will continue at a frequency included in the February 

2023 draft Interim Site Management Plan.  

2.7.6 Regulatory Correspondence Requesting Supplemental Remediation Measures 

Following completion of the remedial construction in accordance with the 100% Remedial 

Design and addenda by National Grid in April 2022, the NYSDEC and USEPA issued a joint letter 

on March 31, 2023, to outline supplemental remedial elements required for completion of the 

remedy. The joint letter and subsequent correspondence between National Grid and the NYSDEC 

are summarized in the following sections.  
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2.7.6.1  Joint Letter issued by NYSDEC and US EPA on March 31, 2023 

The NYSDEC and US EPA issued a joint letter on March 31, 2023, to outline supplemental 

remedial elements required for the completion of the remedy at Parcels I, II, and III of the Former 

Citizens Gas Works MGP site. The joint letter required the removal, treatment, and/or 

containment, to the extent feasible, of coal tar/source material from surface grade to el -23 feet 

NAVD88, which is two feet below the proposed multi-layer remedial cap in the canal that will be 

installed as part of the US EPA’s remediation of the Gowanus Canal Superfund site.  

Additionally, the US EPA provided an “Upland Source Control Remedy Requirements Matrix” on 

June 6, 2023, which provided upland source control “guidance” by identifying acceptable 

remedial technologies to address NAPL-related impacts (i.e., a horizontal flow barrier, excavation, 

in-situ stabilization/solidification [ISS], in-situ geochemical stabilization [ISGS], and/or 

groundwater monitoring/control).   

2.7.6.2  Proposed Supplemental Remedial Measures Letter, issued by National Grid on 

October 23, 2023 

In response to the March 31, 2023 Joint Letter issued by US EPA and NYSDEC, and following 

several meetings and conference calls between National Grid, US EPA, and NYSDEC, National 

Grid prepared the October 23, 2023 Proposed Supplemental Remedial Measures Letter to further 

clarify the supplemental remediation requirements from each agency. The concerns from each 

agency, as outlined in the October 23, 2023 letter, are summarized below:  

• US EPA: The long-term effectiveness of the unwelded, sealed bulkhead interlocks located 

adjacent to the Gowanus Canal to be protective of the Gowanus Canal Remedy relative 

to DNAPL. 

• NYSDEC: The off-site migration of shallow-zone groundwater with dissolved-phase 

concentrations of site-related constituents that do not meet the NYSDEC SGVs.  

The letter also included National Grid’s proposed supplemental remedial measures to satisfy the 

requirements of the joint letter, which were ultimately deemed insufficient by the NYSDEC as 

described below. 

2.7.6.3  Response Letter to October 2023 Proposed Supplemental Remedial Measures, 

issued by NYSDEC on January 19, 2024 

NYSDEC determined that National Grid’s proposed supplemental remedial measures did not 

adequately address remaining source material on-site and contaminated groundwater on- and 

off-site. In response to the initially proposed supplemental remedial measures, the NYSDEC 

provided a figure, titled “Maximum Remedial Depth,” which divided the site into 50-foot-long by 

50-foot-wide grids to outline areas of the site requiring additional remediation (with associated 

treatment depths to document the deepest interval of source material observed above el -23 
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feet).  NYSDEC’s response letter also stated that implementation of ISS or ISGS will be required 

as a critical component of the final remedy. 

2.7.6.4  Revised Supplemental Remediation Proposal, shared by National Grid on April 22, 

2024 

Based on various conversations with the NYSDEC, National Grid prepared figures to outline their 

revised supplemental remediation approach, which were shared via conference call with the 

NYSDEC on April 19, 2024, and with the Volunteer on April 22, 2024. The revised approach 

highlighted the approximate extents of the shallow-zone groundwater plume containing 

dissolved-phase site-related constituents. Specific to Parcel III of the Former Citizens MGP site, 

the revised supplemental remedial measures included the implementation of ISGS in two areas 

to the north and south of the NYCDEP Bond-Lorraine Street Sewer, respectively, and along the 

entirety of the bulkhead barrier wall. 

2.7.6.5  Response Letter to April 2024 Proposed Supplemental Remedial Measures, 

issued by NYSDEC on June 18, 2024 

NYSDEC’s response to National Grid’s revised supplemental remedial measures expanded 

National Grid’s proposed treatment areas and required evaluation of the following remedial 

elements for the final site remedy:  

• Identify areas in which ISS is not a feasible remedial alternative (via a geotechnical 

investigation or similar field investigation). Should ISS not be feasible due to an 

obstruction, ISGS must be implemented in areas outside of the footprint of the 

obstruction. 

• Evaluate a remedial alternative to treat groundwater that may potentially migrate off-site 

to supplement ISGS implementation.  

• Install a wing wall, consisting of either steel sheet piles or ISS columns, along the 

southern boundary of the site (i.e., Huntington Street) to prevent the off-site migration of 

NAPL/GCM-related impacts that may not be addressed by the source control remedy 

(e.g., ISS and/or ISGS). 

• Sealing of the bulkhead seams as initially proposed in National Grid’s October 2023 letter. 

Following NYSDEC’s issuance of the response letter, a conference call was held on August 22, 

2024, at which National Grid presented proposed refinements to the required supplemental 

treatment areas with supporting rationale. The NYSDEC accepted the proposed refinements to 

the supplemental treatment area through e-mail correspondence on August 27, 2024.  
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2.7.6.6  Letter Providing Clarifications to the March 2025 RAWP Comment Letter, issued 

by NYSDEC on May 9, 2025 

NYSDEC, National Grid, Arcadis, and Langan met on April 30, 2025 to discuss the NYSDEC RAWP 

comment letter, dated March 7, 2025, which was issued in response to the January 14, 2025 

draft RAWP prepared by Langan.  The meeting and subsequent clarification letter documented 

the following with regard to the requirements of this RAWP:  

• NYSDEC agreed that the use of jet grouting as a remedial technology for the site is 

infeasible and no longer needs to be retained for evaluation to address remaining MGP-

related contamination at the site. 

• NYSDEC indicated that additional delineation and/or remediation will not be required in 

the area previously excavated to about el -10 feet NAVD88 during National Grid’s 

implementation of the 100% Remedial Design, provided that:  

o The imported fill between surface grade and el -10 feet meet the site SCOs and 

the fill documentation can be included in the RAWP; and  

o Additional treatment is implemented along the western and southern perimeters 

of the previous excavation area (as shown on Figure 8). 

• NYSDEC confirmed that a PDI will need to be implemented prior to remediation for 

additional delineation of non-MGP-related impacts at the site and an updated Qualitative 

Human Health Exposure Assessment (QHHEA). 

• NYSDEC clarified that groundwater in proximity to the NYCDEP Bond-Lorraine sewer may 

be monitored under the future SMP to inform future remediation.  
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3.0 DESCRIPTION OF EXISTING CONDITIONS 

Prior to implementation of the 100% Remedial Design, National Grid completed NYSDEC-

approved subsurface investigations throughout the site to characterize the nature and extent of 

contamination. Following implementation of the 100% Remedial Design, Langan performed soil, 

groundwater, and soil vapor sampling between December 2021 and February 2024 to 

supplement the existing data set, and National Grid has continued to perform DNAPL recovery 

and semiannual groundwater sampling.  

The nature and extent of remaining contamination, as currently understood, are described in the 

following sections. 

3.1 Supplemental Remedial Design Investigation 

The SRDI was implemented by Langan between December 14 and 29, 2021 and was conducted 

in accordance with the NYSDEC-approved December 2, 2021 Supplemental Remedial Design 

Investigation Work Plan (SRDIWP). The scope of the investigation was developed prior to 

issuance of the supplemental remediation requirements outlined by the NYSDEC and USEPA in 

their March 2023 joint letter and, as such, the scope of work was developed with the 

understanding that remediation was substantially complete except for the installation of 

permanent ECs, following National Grid’s implementation of the 100% Remedial Design. 

The objectives and goals of the SRDI included: 

• Evaluation of surficial soil quality to inform design of the site-wide cover system; 

• Evaluation of soil vapor within the proposed building footprints to inform design of soil 

vapor mitigation; and 

• Investigation and characterization of the nature and extent of emerging contaminants 

(PFAS and 1,4-dioxane). 

The March 2022 (revised February 2023) SRDIR summarizes the findings of the SRDI and was 

used to inform the remedial design described in this RAWP for the achievement of the previously 

established RAOs.  

3.1.1 Scope of Work 

The SRDI included the following activities: 

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

bgs; 
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• Collection of two soil samples from each soil boring and an additional soil sample from 

soil boring EP05, for a total of 31 soil samples (plus quality assurance/quality control 

[QA/QC] samples) for laboratory analysis; 

o Shallow soil samples were analyzed for the full Part 375 list of contaminants to 

evaluate surficial/shallow soil quality 

o Additional samples were collected from the groundwater interface for analysis of 

PFAS and 1,4-dioxane only to supplement the existing dataset collected prior to 

analysis of these emerging contaminants 

• 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 of PFAS and 1,4-dioxane only;  

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

table; and  

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

3.1.2 Findings and Conclusions 

The findings and conclusions of the SRDIR are described below and were used to inform the 

development of ECs and ICs required for the achievement of the previously established RAOs. 

Figures summarizing soil, groundwater, and soil vapor sampling results from the SRDI are 

included as Figures 5, 6, and 7, respectively.  

1. Surficial Soil Quality 

Semivolatile organic compounds (SVOCs) and/or metals were detected at concentrations 

exceeding the Title 6 of the New York Codes, Rules, and Regulations (6 NYCRR) Part 375 

UU and Restricted Use Restricted-Residential (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.  SVOCs and 

metals are attributed to non-native fill quality; SVOCs in samples collected from the 2- to 

3-foot depth interval are attributed to the former MGP. Based on current development 

plans, a site-wide composite cover system should be installed for consistency with the 

planned use of the site and in accordance with the 2007 DD and August 2020 ESD. 

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 and the soil sample analytical results, 
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no on-site source of PFAS was identified. PFAS detections in groundwater are likely a 

regional groundwater quality condition. Material proposed for import and use as backfill 

will be sampled for emerging contaminants in accordance with the sampling 

requirements in DER-10. Soil/fill to be exported during redevelopment will be sampled in 

accordance with disposal facility requirements, including PFAS (only if required by the 

facility).  

3. Soil Vapor Quality 

Petroleum-related volatile organic compounds (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 2007 DD, this evaluation of potential soil vapor 

intrusion confirms vapor mitigation (e.g., sub-slab depressurization and gas vapor barrier 

systems) should be incorporated into future building design. The extent of CVOC-related 

contamination will be further investigated during the forthcoming PDI. Supplemental 

vapor mitigation measures may be evaluated to address off-site migration of soil vapor 

contamination and perimeter mitigation measures will be incorporated into a future 

remedial design document, if determined to be necessary based on the results of the 

PDI. 

4. Conformance with the 2005 Qualitative Human Health Exposure Assessment (QHHEA) 

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 and in the 

absence of ICs and ECs, the routes 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. 

5. Conformance with the March 2007 RAOs 

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 intrusion 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.  
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3.2 Supplemental Groundwater Sampling for CVOCs  

The NYSDEC issued a letter on February 1, 2024 to request additional groundwater sampling 

based on the results of the December 2021 SRDI. The request for additional groundwater 

sampling was specifically related to chlorinated VOCs detected in soil vapor samples, which were 

collected to confirm that vapor mitigation systems would be required within the footprints of the 

proposed buildings. Trichloroethene (TCE) and tetrachloroethene (PCE) were detected at 

maximum concentrations of 25,100 µg/m3 and 1,900 µg/m3, respectively, in soil vapor sample 

SV01, which was located near the northwestern part of the site.  

Langan completed the requested groundwater sampling between February 26 and 27, 2024, as 

described in Section 3.2.1 below.  

3.2.1 Scope of Work 

The supplemental groundwater sampling included the collection groundwater samples from 

accessible monitoring wells installed throughout the site.  

Sixteen groundwater samples (plus QA/QC samples) were collected from accessible monitoring 

wells and were transported to York Analytical Laboratories Inc. (York), a NYSDOH Environmental 

Laboratory Approval Program (ELAP)-certified laboratory, for analysis of the following chlorinated 

VOCs: 1,1,1-trichloroethane, 1,1-dichloroethene, carbon tetrachloride, cis-1,2-dichloroethene, 

methylene chloride, TCE, PCE, trans-1,2-dichloroethene, and vinyl chloride.  The supplemental 

groundwater sample locations are shown on Figure 4 and the results of the supplemental 

groundwater sampling event are discussed below. 

The following two monitoring wells were not sampled due to blockage in the well casing 

indicative of obstructions and/or sediment:  

• CGMW-40D was screened from about 94 to 104 feet bgs; however, tubing was not able 

to be advanced beyond 20 feet bgs. Based on coordination with Arcadis, monitoring well 

CGMW-40D was removed from the scope of ongoing post-remediation groundwater 

monitoring. 

• 459-MW02 was screened from about 6 to 16 feet bgs; however, the tubing was not able 

to be advanced beyond 8 feet bgs. Mud was observed on the tip of the interface probe 

during initial gauging and the monitoring well was not able to be sampled due to sediment 

buildup. 

3.2.2 Findings and Conclusions 

Chlorinated VOCs were not detected in groundwater samples from 14 of the 16 monitoring wells 

sampled. Cis-1,2-dichloroethene and TCE were detected at concentrations of 0.77 µg/L and 

0.41 µg/L, respectively, in monitoring well CGMW-35, and PCE was detected at a concentration 
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of 0.36 µg/L in monitoring well CGMW-37. The detected concentrations of chlorinated VOCs 

were below the NYSDEC SGVs.  

New York ASP Category B laboratory reports for the groundwater samples were provided by 

York. The supplemental RI data was validated by a Langan data validator in accordance with 

NYSDEC and US EPA validation protocols. The data were determined to be usable and 

completeness, defined as the percentage of analytical results that are judged to be valid, was 

100%. A data usability summary report, tabulated data, and laboratory reports were provided to 

the NYSDEC on April 4, 2024. The validated data was reported electronically on April 5, 2024 

using the database software application Environmental Quality Information Systems (EQuIS) as 

part of the NYSDEC’s Environmental Information Management System (EIMS).  

3.3 Nature and Extent of Remaining Contamination 

The nature and extent of soil, groundwater, and soil vapor contamination at the site, as currently 

understood, is demonstrated by the following previous environmental reports and/or analytical 

data:  

• Final Remedial Investigation Report (RIR), prepared by GEI Consultants (GEI), October 

2005 

• Results of the Remedial Design Investigation (RDI), performed by GEI between 2009 and 

2010 

• Results of the Semi-Annual Groundwater Monitoring Events, performed by Arcadis 

between February 2022 and June 2024 

• Draft Supplemental Remedial Design Investigation Report (SRDI), prepared by Langan, 

February 2022 

• Draft Interim Site Management Plan, prepared by Arcadis, February 2023 

• Results of Supplemental Groundwater Sampling for CVOCs, performed by Langan in 

February 2024 

3.3.1 Soil 

Soil contamination at the site, characterized by field observations and soil sample analytical 

results exceeding the NYSDEC Part 375 UU, RURR, and/or protection of groundwater (PGW) 

SCOs, is potentially attributable to the presence of historic fill and other historical operations 

including the former MGP site.  

Soil sample results are included in Table 1 and soil sample analytical results exceeding the 

NYSDEC Part 375 UU, RURR, and/or PGW SCOs are shown on Figures 5A through 5Q.  
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Historic Fill 

Based on the results of the Final RIR, prepared by GEI, and the February 2023 Draft SRDIR, 

prepared by Langan, historic fill at the site generally ranges from the surface to about 12 to 20 

feet bgs and predominantly consists of brown to black sand, with varying amounts of silt, clay, 

gravel, ash, brick, concrete, coal, metal, plastic, slag and wood. 

The site-wide historic fill impacts include SVOCs (including PAHs in the absence of MGP-related 

impacts), pesticides, and metals, which were detected at concentrations above the NYSDEC Part 

375 UU, RURR and/or PGW SCOs, and are attributed to fill of unknown quality placed at the site 

before, during, or after former use as an MGP.   

Historic fill impacts are delineated vertically by native soil in borings advanced during the RI and 

RDI (GEI), and during the SRDI (Langan).  The extent of the historic fill and associated impacts 

will be further investigated in a forthcoming PDI.  

CVOC-Impacted Soil/Fill 

One or more of three CVOCs (methylene chloride, PCE and TCE) were detected in five soil 

samples at concentrations exceeding the UU, RURR, and/or PGW SCOs. Methylene chloride was 

detected in one soil sample collected from soil boring CGSB-62 between about 38 and 40 feet 

bgs at a concentration of 1.5 milligrams per kilogram (mg/kg); PCE was detected in two soil 

samples (a parent and duplicate sample) collected from soil boring CGSB-76 between about 88 

and 90 feet bgs at concentrations of 1.5 mg/kg and 3.9 mg/kg respectively; and TCE was detected 

in one soil sample collected from test pit CGTP-21 at a depth of about 9 feet bgs at a 

concentration of 1.5 mg/kg.  Except for PCE, CVOCs were not detected in groundwater at 

concentrations exceeding the NYSDEC SGVs. The detections of CVOCs in soil are at isolated 

locations and at varying depths.  

PCE was detected at a concentration above the NYSDEC SGV in one groundwater sample 

collected from shallow monitoring well CGMW-37 during GEI’s 2009 Remedial Design 

Investigation; however, the monitoring well was located in the northwestern part of the site and 

over 300 feet from soil boring CGSB-76. Additional groundwater sampling was completed by 

Langan in February 2024 to further investigate the nature and extent of CVOC contamination on-

site. PCE was detected in monitoring well CGMW-37, but at a concentration below the NYSDEC 

SGVs.  The nature and extent of CVOC contamination on-site will be further evaluated during the 

upcoming PDI.  

Petroleum-Impacted Soil/Fill  

One or more of six petroleum-related VOCs (1,3,5-Trimethylbenzene, benzene, ethylbenzene, 

n-propyl benzene, toluene, and total xylenes) were detected in 24 soil samples collected from 
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outside the NYSDEC-defined supplemental MGP treatment zone at concentrations exceeding 

the UU, RURR, and/or PGW SCOs.   

Benzene was also detected in shallow zone groundwater at concentrations exceeding the 

NYSDEC SGV in two monitoring wells outside the NYSDEC-defined supplemental MGP 

treatment zone – namely, monitoring well CGMW-36 (located in the central part of the site, near 

the NYSDEC-defined treatment zone) and monitoring well CGMW-38 (located along the western 

boundary of the site).  Shallow groundwater concentrations of benzene were non-detect or below 

the NYSDEC SGVs in monitoring wells along the western perimeter of the site (including CGMW-

38) during all groundwater sampling events performed between Spring 2022 and Spring 2024.  

Exceedances of benzene in monitoring well CGMW-36 between Spring 2022 and Spring 2024 

are likely attributed to the proximity of the well to the MGP-related impacts in the central part of 

the site.   

Ethylbenzene was also detected at a concentration greater than the applicable NYSDEC SGV in 

one groundwater sample collected from monitoring well CGMW-36 on February 25, 2010; 

however, concentrations of ethylbenzene were non-detect or below the applicable NYSDEC SGV 

in samples collected from monitoring well CGMW-36 between Spring 202 and Spring 2024.   

Based on the above-described groundwater conditions, petroleum-related contamination 

identified in soil/fill outside the NYSDEC-defined supplemental MGP treatment area does not 

appear to be affecting groundwater quality and no on-site non-MGP-related source of petroleum 

contamination has been identified; however, the nature and extent of non-MGP-related 

contamination on-site will be further evaluated during the upcoming PDI. 

MGP-Impacted Soil/Fill 

MGP-related impacts remain at the site following National Grid’s implementation of the 100% 

Remedial Design and the recovery of DNAPL continues under the February 2023 draft ISMP.  

Based on soil sample analytical results from previous investigations, the following compounds 

were above the NYSDEC Part 375 PGW SCOs and also above the NYSDEC SGVs in groundwater 

in the NYSDEC-defined treatment area:  

Analyte 
Maximum Detected Concentration 

above SCOs (mg/kg) 

Benzene 200 CGSB-28 51-52_05_14_03 

Ethylbenzene 330 
CGSB-64(14-16)_10282009 

CGSB-68(13-14)_11_09_09 

Toluene 570 CGSB-28 51-52_05_14_03 
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Analyte 
Maximum Detected Concentration 

above SCOs (mg/kg) 

Total Xylenes 970 CGSB-28 51-52_05_14_03 

Acenaphthene 780 CGSB-68(13-14)_11_09_09 

Anthracene 2000 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Benzo(a)anthracene 810 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Benzo(a)pyrene 730 CGSB-68(13-14)_11_09_09 

Benzo(b)fluoranthene 630 CGSB-68(13-14)_11_09_09 

Benzo(k)fluoranthene 290 CGSB-28 51-52_05_14_03 

Chrysene 790 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Fluoranthene 1600 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Fluorene 2600 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Indeno(1,2,3-cd)pyrene 480 CGSB-68(13-14)_11_09_09 

Naphthalene 13000 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Phenanthrene 5600 

CGSB-XX 051403_05_14_03 

(Parent sample: CGSB-28 51-

52_05_14_03) 

Pyrene 2300 CGSB-68(13-14)_11_09_09 
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Analyte 
Maximum Detected Concentration 

above SCOs (mg/kg) 

Arsenic 164 CGGP-05 0.5-5_04_15_03 

Cyanide 52.9 CGGP-05 17-20_04_15_03 

Limited MGP-related contamination exists outside the supplemental treatment area; however, if 

encountered during development excavations, these areas will be addressed, to the extent 

practicable, as described in Section 4.3.4.  

Remedial Progress and Remaining Contamination 

Remedial activities performed by National Grid included the complete or partial removal of 

shallow and intermediate MGP-related source areas, and former MGP structures and 

underground facilities. Excavation and off-site disposal of MGP-impacted soil/fill was generally 

performed to depths up to 20.5 feet bgs in the eastern part of the site for removal of MGP-related 

source material and to depths up to about 11 feet bgs to facilitate installation of the sealed 

bulkhead barrier wall.  A total of 24,255 tons of MGP-impacted soil/fill and/or debris were 

removed from the site during National Grid’s implementation of the 100% Remedial Design, and 

remedial excavation areas were backfilled from the base of the excavation areas (varying 

between el -10 feet and el 8 feet NAVD88) to the existing grade surface (about el 10 feet 

NAVD88) using imported fill meeting the lower of the NYSDEC Part 375 PGW and/or RURR 

SCOs, as set forth in Table 375-6.8(b) of 6 NYCRR 375, and the restricted-residential guidance 

values for PFOA and PFOS, as identified in NYSDEC’s Sampling, Analysis, and Assessment of 

PFAS Under NYSDEC’s Part 375 Remedial Programs (NYSDEC 2020).  As stated in the May 9, 

2025 RAWP comment letter issued by NYSDEC, additional remediation is not required in the 

previously excavated area in the eastern part of the site (shown on Figure 8), since the backfill 

material used meets the soil cleanup objectives of the BCP and additional treatment will be 

performed along the western and southern boundaries of the previously excavated area, as 

shown on Figure 8.  The analytical data for the backfill material is included in Appendix C of the 

October 31, 2023 draft Construction Completion Report.  

The remaining MGP-related contamination at the site coincides with the NYSDEC-required 

supplemental treatment area and is delineated by soil sample analytical data obtained during 

GEI’s RI and RDI, and Langan’s SRDI. The MGP-related impacts (excluding isolated detections 

of BTEX compounds, PAHs, arsenic, and/or cyanide) are horizontally delineated to the west by 

soil samples collected from CGSS-15, CGSB-71, CGSB-89, EP01, and EP03 and to the south by 

soil samples collected from CGGP-01, CGTP-22, CGSS-22, and EP07.  MGP-related 

contamination in soil extends to the north (into the Gowanus Green BCP site) and to the east of 

the NYSDEC-defined supplemental treatment area; however, migration of MGP-related 
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contamination from the site into the canal is mitigated by the bulkhead barrier wall, which was 

installed as a permanent engineering control during implementation of the 100% Remedial 

Design.  Additionally, source material to the east of the NYSDEC-defined supplemental treatment 

area was excavated and removed to about el -10 feet NAVD88. Based on soil sample analytical 

data, isolated exceedances of VOCs, SVOCs, and metals associated with MGP-related 

contamination are present outside of the supplemental treatment area; however, most of the 

isolated detections are deep (greater than 50 feet bgs), and shallower exceedances are within 

the proposed building footprints. 

The February 2023 draft ISMP, prepared by Arcadis, indicates that recoverable NAPL remains at 

the site and is generally present at depths ranging from about el -20 and -110 feet NAVD88.  

Based on correspondence from the NYSDEC and USEPA, the agency concerns related to the 

supplemental remedial measures are the remaining MGP-related contamination from the existing 

surface grade to about el -23 feet NAVD88 (two feet below the base of the USEPA’s proposed 

multi-layer cap) within the treatment area defined in NYSDEC’s June 18, 2024 letter. 

3.3.2 Groundwater 

Groundwater sample results are included in Table 2 and groundwater sample analytical results 

exceeding the NYSDEC SGVs are shown on Figures 6A through 6D.  

MGP-Impacted Groundwater 

Shallow groundwater flow is generally to the east-southeast towards the Gowanus Canal; 

however, groundwater peaks in the northwestern portion of 459 Smith Street and flows west 

from the peak toward Smith Street, and east/southeast from the peak toward the Gowanus 

Canal.  Intermediate and deep groundwater flow is generally to the south/southwest. 

The table below shows a comparison between groundwater contaminants detected above the 

NYSDEC SGVs in the NYSDEC-defined supplemental treatment zone as compared to outside the 

treatment zone for all sampling events identified in Section 3.3.  As shown below, in instances 

where MGP-related contaminants were detected both inside and outside the NYSDEC-defined 

treatment zones, contaminant concentrations within the NYSDEC-defined NAPL treatment zone 

are one to two orders of magnitude higher than concentrations outside the treatment zone.  This 

comparison demonstrates that exceedances of the NYSDEC SGVs in groundwater are primarily 

related to remaining MGP-related contamination that will be addressed through the supplemental 

remediation described in Section 4.3.  

Non-MGP-related contamination is discussed in the next section.  
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Analyte 

Maximum Detected 

Concentration above SGVs 

inside the NYSDEC-defined 

treatment area (µg/L) 

Maximum Detected Concentration 

above SGVs outside the NYSDEC-

defined treatment area (µg/L) 

VOCs 

Benzene 29000 
CGMW-42I-

20221012 
400 CGMW-36_022520101 

Ethylbenzene 4100 
CGMW-42I-

20221012 
11 CGMW-36_02252010 

Toluene 13000 
CGMW-42I-

20221012 
ND* ND* 

Total Xylenes 4200 
CGMW-42I-

20221012 
34 CGMW-36_02252010 

SVOCs 

2,4-Dimethylphenol 9.8 
CGMW-

35_02242010 
ND* ND* 

Acenaphthene 320 
CGMW-34S-

20221011 
39 CGMW-36_02252010 

Anthracene 87 
CGMW-42I-

20221012 
ND* ND* 

Benzo(a)anthracene 56 
CGMW-42I-

20221012 
0.17 CGMW-36-20220223 

Benzo(a)pyrene 56 
CGMW-42I-

20221012 
ND* ND* 

 

 

1 Note that exceedances of the NYSDEC SGVs in monitoring well CGMW-36 are likely attributed 

to the proximity of the well to the MGP-related impacts in the central part of the site.   
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Analyte 

Maximum Detected 

Concentration above SGVs 

inside the NYSDEC-defined 

treatment area (µg/L) 

Maximum Detected Concentration 

above SGVs outside the NYSDEC-

defined treatment area (µg/L) 

Benzo(b)fluoranthene 35 
CGMW-42I-

20221012 
ND* ND* 

Benzo(k)fluoranthene 17 
CGMW-42I-

20221012 
ND* ND* 

Chrysene 57 
CGMW-42I-

20221012 
0.17 CGMW-36-20220223 

Fluoranthene 130 CGPZ-11-20230419 ND* ND* 

Fluorene 140 

CGMW-42I-

20221012 

CGPZ-11-20230419 

ND* ND* 

Indeno(1,2,3-cd)pyrene 18 
CGMW-42I-

20221012 
ND* ND* 

Naphthalene 9500 
CGMW-42I-

20221012 
110 CGMW-36_02252010 

Phenanthrene 390 CGPZ-11-20230419 ND* ND* 

Pyrene 160 CGPZ-11-20230419 ND* ND* 

Metals 

Arsenic ND* ND* 142 CGMW-36_02252010 

Cyanide 3300 

CGMW-34S-

20221011 

CGMW-34S-

20230424 

386 CGMW-39_02242010 

*ND = Not detected above the NYSDEC SGVs and/or not analyzed 

Shallow groundwater conditions were evaluated in early 2022 following completion of the 100% 

Remedial Design implementation and four semi-annual groundwater sampling events were 

performed between Fall 2022 and Spring 2024 to evaluate groundwater quality.  Based on the 
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post-remediation data, coal tar-related groundwater concentrations in the shallow interval have 

been substantially reduced through excavation in MGP-related source areas to depths up to about 

el -10 feet NAVD88.   

During the Spring 2024 semi-annual groundwater monitoring event (as well as all sampling events 

between April 2023 and Spring 2024) shallow groundwater concentrations were non-detect or 

below NYSDEC SGVs in wells at the western perimeter of the site (CGMW-37 and CGMW-38) 

and the southern perimeter of the site (CGMW-39).  During the Spring 2024 event, the highest 

shallow groundwater concentrations were detected in monitoring well CGMW-35 in the north-

central part of the site and in monitoring well CGMW-58 at the eastern perimeter, about 1 to 2 

orders of magnitude above NYSDEC SGVs.  Shallow groundwater concentrations to the south of 

the supplemental treatment area (in CGMW-36) and at the southeastern corner of the site (CGPZ-

12) were only marginally above the NYSDEC SGVs.  As such, shallow groundwater 

concentrations (with the exception of the north-central part of the site) attenuate at the site 

boundary, where not confined by the recently installed bulkhead barrier wall.   

The north-central part of the site will be addressed through the implementation of additional 

remedial elements for the stabilization of remaining source material to further reduce remaining 

groundwater contamination. Evaluation of the additional remedial elements will be documented 

in a forthcoming remedial design, which will be submitted to the NYSDEC for review and approval 

prior to implementation.  

Non-MGP-Related Impacts to Groundwater 

• VOCs 

With the exception of BTEX compounds and PCE, two VOCs (chloroform and styrene) 

were detected in groundwater at concentrations above their respective NYSDEC SGVs in 

two monitoring wells.  Chloroform was detected at concentrations ranging from 9 to 27 

µg/L (exceeding the NYSDEC SGV of 7 µg/L) in former deep monitoring well CGMW-08D, 

but was not detected in soil samples at concentrations above the NYSDEC Part 375 UU, 

PGW, and/or RURR SCOs. As such, no on-site source of chloroform was identified and 

the exceedances of the NYSDEC SGVs are attributed to an unknown off-site source or a 

regional groundwater condition in the deep groundwater interval. 

Styrene was detected at a concentration of 140 µg/L (exceeding the NYSDEC SGV of 5 

µg/L) in intermediate monitoring well CGMW-34I. No standard currently exists for styrene 

in soil under NYSDEC Part 375; however, concentrations of styrene in soil samples 

collected at the site ranged from 0.00038 mg/kg in soil boring CGSB-68 to 810 mg/kg in 

soil boring CGSB-24.  

• Pesticides 
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One or more of six pesticides (alpha hexachlorocyclohexane [alpha BHC], beta 

hexachlorocyclohexane [beta BHC], delta hexachlorocyclohexane [delta BHC]), 

heptachlor, heptachlor epoxide, and phorate) were detected at concentrations above the 

NSYDEC SGVs in two groundwater samples collected from former monitoring well 

CGMW-09 and existing monitoring well CGMW-34I (the shallow and intermediate 

groundwater intervals), respectively.  The pesticides detected at concentrations 

exceeding their respective NYSDEC SGV were not detected in soil samples at 

concentrations exceeding the NYSDEC Part 375 RURR or PGW SCOs and as such, no on-

site source of pesticides was identified.  

• Metals (Barium) 

Barium was detected in one groundwater sample at a concentration exceeding the 

NYSDEC SGV in monitoring well CGMW-34I and was not detected in soil samples at 

concentrations above the NYSDEC Part 375 PGW SCO. The exceedance of barium in 

groundwater is attributed to a regional groundwater condition.  

• PFAS 

Perfluorooctanoic acid (PFOA) and/or perfluorooctanesulfonic acid (PFOS) were identified 

in groundwater at the site at concentrations exceeding the guidance values included in 

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

NYSDEC’s Part 375 Remedial Programs”, dated June 2021 (and subsequent updates) in 

each of the eight monitoring wells sampled during Langan’s 2022 SRDI.  Concentrations 

of PFOA ranged from 0.00842 µg/L in 459-MW14 to 0.0431 µg/L in CGMW-36 and 

concentrations of PFOS ranged from non-detect to 0.00669 µg/L in monitoring well 459-

MW05.  

No historical use consistent with PFAS use was identified for the site and soil sample 

analytical results collected during Langan’s 2022 SRDI did not exceed the NYSDEC Part 

375 UU, PGW, and/or RURR SCOs. As such, no on-site source for PFAS  was identified 

and PFAS detections in groundwater are attributed to a regional groundwater condition. 

Groundwater contamination will be further evaluated in the forthcoming PDI.  

3.3.3 Soil Vapor 

Soil vapor sample results are included in Table 3 and shown on Figure 7. Nineteen VOCs, 

including petroleum-related VOCs and CVOCs (cis-1,2-dichloroethene, TCE,  PCE and vinyl 

chloride), were detected in soil vapor samples collected during the 2005 RI. Total VOC 

concentrations ranged from 1,254.36 µg/m3 in soil vapor sample CGSV-07 to 18,207.04 µg/m3 in 

CGSV-06. BTEX concentrations during the RI (with the exception of soil vapor sample CGSV-07, 

which was non-detect for BTEX compounds) ranged from 2,091.82 µg/m3 in CGSV-04 to 
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12,044.57 µg/m3 in CGSV-06.   Total CVOCs (with the exception of soil vapor sample CGSV-03, 

which was non-detect for CVOC compounds) ranged from 33.21 µg/m3 in CGSV-05 to 1,229.89 

µg/m3 in CGSV-07.   

Thirty VOCs, including petroleum-related VOCs and CVOCs, were detected in soil vapor samples 

collected during the SRDI performed by Langan in 2022. Total VOC concentrations ranged from 

247.24 µg/m3 in SV03 to 28,553.99 µg/m3 in SV01. BTEX concentrations ranged from 16.49 µg/m3 

to 9,108.00 µg/m3 in SV07 and CVOC concentrations ranged from 5.27 µg/m3 in SV08 to 

27,961.82 µg/m3 in SV01 (CVOCs were not detected in soil vapor samples SV04 and SV05).  

The highest concentrations of CVOCs in soil vapor were detected in the northern part of the site 

(in soil vapor samples SV01 and SV02) during Langan’s 2022 SRDI. PCE was detected in soil 

samples collected from these locations; however, at concentrations below the NYSDEC UU, 

PGW, and RURR SCOs. Additionally, supplemental groundwater sampling was performed in 

response to a request from the NYSDEC in February 2024 to further investigate the nature and 

extent of CVOC contamination on-site.  The detected concentrations of CVOCs in groundwater 

were below the NYSDEC SGVs and as such, groundwater was not determined to be an on-site 

source of CVOC contamination in soil vapor. CVOCs detected in soil vapor are attributed to an 

unknown off-site source.  

The nature and extent of CVOC contamination and potential sources will be further investigated 

during the forthcoming PDI.  

The results of soil vapor sampling performed during the RI and SRDI confirm the need for soil 

vapor mitigation systems in future buildings at the site. Supplemental vapor mitigation measures 

may be evaluated to address off-site migration of soil vapor contamination and perimeter 

mitigation measures will be incorporated into a future remedial design document, if determined 

to be necessary based on the results of the PDI. 

3.4 Pre-Design Investigation  

The nature and extent of the remaining non-MGP-related contamination in soil, groundwater, and 

soil vapor will be further defined following completion of a PDI. The scope of the PDI will be 

outlined under separate cover and the results will be documented in a future remedial design 

document.  

3.5 Qualitative Human Health Exposure Assessment 

3.5.1 Current Conditions 

Under current conditions, contaminant sources include 1) historic fill with varying levels of VOCs, 

SVOCs, pesticides, and/or metals exceeding regulatory criteria; 2) remaining contamination from 

the former MGP, including the presence of DNAPL and the presence of MGP-related 
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contamination in soil, groundwater, and soil vapor; 3) unidentified historical on- and off-site uses 

that may have contributed to the presence of PFAS in groundwater; and 4) historical uses of the 

site and/or adjoining/surrounding sites that may have contributed to petroleum- and CVOC-related 

impacts to soil vapor. 

Contaminant release and transport mechanisms from the sources above include contaminated 

soil transported as dust or overland flow in areas of exposed soil, contaminated groundwater 

flow, DNAPL flow, volatilization of contaminants from the soil and groundwater matrices to the 

soil vapor phase, and transport of existing soil vapor contaminants.  

Under current site conditions, DNAPL and groundwater flow between the site and the Gowanus 

Canal is prevented by the recently installed bulkhead barrier wall, which was installed as a 

permanent engineering control during National Grid’s implementation of the 100% Remedial 

Design. Recovery wells and groundwater monitoring wells were also installed for ongoing 

DNAPL recovery and periodic groundwater sampling to monitor for the effectiveness of natural 

attenuation following source removal. Based on the results of semi-annual groundwater 

monitoring events performed by Arcadis, shallow groundwater along Smith Street and 

Huntington Street was determined to meet or marginally exceed the NYSDEC SGVs. Off-site 

shallow groundwater was also determined to be consistent with pre-remediation conditions, 

which demonstrates that site groundwater does not appear to be migrating off-site. Groundwater 

flow to the east is prevented by the sealed bulkhead barrier wall. 

Under the current site conditions, the likelihood of exposure to humans is limited because the 

site is vacant and limited to authorized personnel, potable water is obtained from an off-site 

source, and on-site accumulation sources of soil vapor (i.e., buildings) are not present. Subsurface 

investigations performed at the site, where exposure to humans is more likely, were performed 

in accordance with NYSDEC- and NYSDOH-approved work plans and a Health and Safety Plan 

(HASP) to minimize exposure risk. The use of personal protective equipment (PPE) and other 

controls, including implementation of the Community Air Monitoring Plan (CAMP) and vapor 

mitigation and dust suppression measures, mitigates potential exposure pathways to site 

workers performing subsurface repairs or perioding monitoring of the site (i.e., DNAPL recovery 

or monitoring of groundwater). 

3.5.2 Construction/Remediation Conditions 

During remediation and/or development, sources of contamination are the same as under the 

current conditions; however, the points of exposures change due to disturbed and exposed soil 

during excavation, potential DNAPL that may be encountered during excavation, dust and organic 

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

during excavation and/or localized dewatering operations (if any).   
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Routes of exposure include ingestion and dermal absorption of contaminated soil, groundwater, 

or DNAPL, inhalation of organic vapors volatilizing from contaminated soil, groundwater, or 

DNAPL or impacted vapors already in the vadose zone from an off-site source, and inhalation of 

dust arising from contaminated soil. The receptor population includes construction and 

remediation workers, authorized visitors to the site, and the public adjacent to the site.  

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-stie soil tracking, maintaining site security, and wearing the 

appropriate PPE will mitigate potential exposure pathways during remediation and/or 

development. 

In accordance with this RAWP, which includes a Construction Health and Safety Plan (CHASP), 

Soil/Fill Management Plan (SFMP), and a CAMP, measures such as conducting an air monitoring 

program, donning PPE, covering soil stockpiles, altering work sequencing, maintaining a secure 

construction entrance, proper housekeeping, and applying vapor and dust suppression measures 

to prevent off-site migration of contaminants during construction will be implemented to prevent 

completion of these potential on- and off-site exposure pathways. 

3.5.3 Proposed Future Conditions 

Residual contaminants may remain on-site, depending on the remedy, and will, to a lesser extent, 

include those listed under current conditions. Contaminant release and transport mechanisms 

include contaminated soil transported as dust, contaminated groundwater flow and volatilization 

of contaminants from the soil and groundwater matrices to the soil vapor phase, and transport 

of existing soil vapor contaminants. A composite cover system (e.g., concrete building 

foundations, asphalt paving, or another cover type acceptable to the NYSDEC) will be installed, 

which will eliminate exposure to remaining potentially contaminated soil. Groundwater is not 

used as a potable water source in New York City and as such, is not expected to be a future 

exposure concern.  

If ECs and ICs are not implemented, possible points of exposure include potential cracks in the 

foundation or slab of the proposed development and exposure during any future soil-disturbing 

activities.  Routes of exposure include may inhalation of vapors entering the building and direct 

contact with residual impacted soil during future soil-disturbing activities. The receptor population 

includes the building occupants and employees, visitors, maintenance workers, and the nearby 

community, including sensitive receptors.  

The possible routes of exposure can be addressed or mitigated by proper installation of soil vapor 

mitigation measures (i.e., sub-slab depressurization system), construction and maintenance of a 

site composite cover system and implementation of a Site Management Plan (SMP) to manage 

ECs and ICs.   
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The potential off-site migration of site contaminants in soil and groundwater is not expected to 

result in a complete exposure pathway. The potential for off-site migration of site contaminants 

will be addressed by the removal (to the extent feasible) or stabilization of the source material in 

soil and groundwater and/or mitigated by the use of ICs and ECs described above. 

3.5.4 Human Health Exposure Assessment Conclusions 

The following conclusions were developed from this human health exposure assessment:  

1. Under current conditions, there is a marginal risk for exposure. The primary exposure 

pathways are dermal contact, ingestion, and inhalation of soil, groundwater, or soil vapor 

by site occupants; however, the site is currently vacant, and access is limited to 

authorized personnel for ongoing monitoring of the site.  

2. ECs installed during National Grid’s implementation of the 100% Remedial Design 

include: 1) the bulkhead barrier wall, which prevents migration of DNAPL from the site to 

the Gowanus Canal; and 2) DNAPL recovery wells for ongoing source removal. Ongoing 

monitoring activities, such as DNAPL recovery and periodic groundwater monitoring, are 

currently performed under a HASP and ISMP to minimize exposure risk to site workers 

and the public, respectively. 

3. In the absence of ECs and ICs, there is a moderate risk of exposure during the 

construction and remediation activities. The primary exposure pathways are:  

a. Dermal contact, ingestion and inhalation of contaminated soil, groundwater and 

soil vapor by construction or remediation works.  

b. Dermal contact, ingestion, and inhalation of soil (dust) and inhalation of soil vapor 

by the community in the vicinity of the site. 

These can be avoided or minimized by implementing CAMP and by following the 

appropriate CHASP, vapor and dust suppression, site security measures, and following a 

NYSDEC-approved RAWP. 

4. There is no complete exposure pathway for site contaminants to building occupants and 

employees, visitors, and maintenance workers under future conditions, as residual soil 

remaining at the site will be capped with an impermeable cover or at least two feet of 

imported fill meeting the lower of the NYSDEC Part 375 PGW and/or RURR SCOs. 

Regional groundwater is not used as a potable water source in New York City, so 

exposure to regional groundwater contaminants is unlikely. The potential pathway for soil 

vapor intrusion into future buildings will be addressed through the use of soil vapor 

mitigation measures (e.g., vapor barrier and/or a sub-membrane depressurization 

system), thereby minimizing the risk of exposure to soil vapor. Potential exposure of on-
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site utility workers or environmental contractors performing ground-intrusive work to 

subsurface soil and groundwater will be addressed through a HASP and SMP. 

5. No known complete exposure pathway exists for the migration of site contaminants to 

off-site human receptors for current, remediation-phase, or future conditions. Monitoring 

and control measures will be used during future investigation and/or remediation 

conditions to mitigate the potential for completion of this pathway. Under future 

conditions, the site will be remediated and ICs and ECs will be implemented and managed 

under an approved SMP to manage remaining contamination at the site. 

The QHHEA will be further refined based on the results of the forthcoming PDI.  

3.6 Updated Remedial Action Objectives 

The RAOs established in the 2007 Remedial Alternatives Analysis were reevaluated based on 

the nature and extent of remaining contamination and QHHEA summarized above, and the 

following RAOs were identified for this RAWP:   

Soil 

RAOs for Public Health Protection: 

• Prevent ingestion/direction contact/inhalation of contaminated soil 

• Prevent inhalation of, or exposure to, contaminants volatilizing from contaminated soil 

RAOs for Environmental Protection: 

• Prevent migration of contaminants that would result in groundwater or surface water 

contamination 

Groundwater 

RAOs for Public Health Protection: 

• Prevent ingestion of groundwater with contamination levels exceeding drinking water 

standards 

• Prevent contact with, or inhalation of volatiles, from contaminated groundwater 

RAOs for Environmental Protection: 

• Remove, stabilize, and/or contain the on-site source of groundwater contamination, to the 

extent feasible 

Indoor Air 

RAOs for Public Health Protection: 
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• Mitigate impacts to public health resulting from existing, or the potential for, soil vapor 

intrusion into future buildings at the site 
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4.0 DESCRIPTION OF REMEDIAL ACTION  

This section presents an evaluation of the proposed remedial action. The proposed remedial 

alternatives are (1) a Track 2 remedy for Alternative I, (2) a “Satisfaction of the 2007 DD and 2020 

ESD” alternative (a Track 4 remedy) for Alternative II, and (3) a “Supplemental Remediation” 

alternative (a Track 4 remedy) for Alternative III.  Each alternative is expected to achieve the 

established RAOs.   

This section is organized as follows:  

• Sections 4.1, 4.2, and 4.3 provide technical descriptions and/or summaries of:  

o Alternative I, a Track 2/Restricted Use – Restricted Residential remedy 

o Alternative II, a ”Satisfaction of the 2007 DD and 2020 ESD” alternative (a Track 

4 Restricted Use – Restricted-Residential remedy) 

o Alternative III, a “Supplemental Remediation” alternative (a Track 4/Restricted 

Use – Restricted Residential remedy) 

• Section 4.4 presents a comparative evaluation of the potential remedial alternatives 

• Section 4.5 includes the selection of the preferred remedial alternative 

• Section 4.6 includes a summary of the selected remedial actions  

4.1 Alternative I – Track 2 – Technical Description 

Alternative I, a Track 2 restricted-residential remedy, would include implementation of the 

following remedial elements:  

• Development and implementation of a CHASP and CAMP for the protection of on-site 

workers, visitors, the community, and the environment during remediation and ground-

intrusive construction activities 

• Implementation of a PDI to further delineate the nature and extent of site COCs in soil, 

groundwater, and soil vapor and to identify potential non-MGP sources of contamination.  

• Implementation of a remedial design investigation and/or preparation of remedial 

design(s) for the evaluation and refinement of in-situ solidification/stabilization (ISS), 

permeation grouting, and in-situ geochemical stabilization (ISGS) as potential remedial 

elements to address NAPL/GCM remaining at the site  

• Site-wide excavation to about 15 feet bgs for the removal of historic fill/soil to meet RURR 

SCOs, including excavation and/or treatment of remaining source material below 15 feet 
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bgs (this includes addressing NAPL/grossly contaminated media, which was previously 

documented to depths up to about 133 feet bgs). 

• Appropriate off-site disposal of historic fill and soil removed the site in accordance with 

federal, state, and local rules and regulations for handling, transport, and disposal 

• Installation of support-of-excavation necessary to facilitate remedial excavation 

• Site-wide dewatering to accommodate remedial excavation and remediation of 

groundwater 

• Installation of an upland wing-wall along a portion of Huntington Street (as part of the 

Huntington Street End Bulkhead construction), which is anticipated to extend inland 

approximately 30 feet from the bulkhead barrier wall and consist of about 46-foot-long, 

steel, sealed-seam, interlocking sheet piles installed from about el 11 to el -35 NAVD88.  

• Screening of excavated soil/fill for indications of contamination by visual, olfactory, or 

instrumental methods 

• Import and placement of clean fill (crushed stone, recycled concrete aggregate [RCA], 

soil) meeting the lower of the 6 NYCRR Part 375 RURR and PGW SCOs, where testing 

is applicable, to raise grades for development purposes and for the composite cover 

system 

• Preparation and submission of a Pile Installation Work Plan to NYSDEC for review and 

approval prior to commencement of foundation element installation. The Pile Installation 

Work Plan would detail pile installation methodology and show pile locations 

• Decommissioning and removal of underground storage tanks (USTs), if encountered, 

including documentation of proper handling and disposal of associated impacted material 

and the UST contents 

• Collection and analysis of documentation endpoint soil samples in accordance with 

DER-10 at the completion of the remedial excavation to document post-remediation soil 

quality 

• Installation of a vapor barrier membrane and soil vapor mitigation system (i.e., a 

submembrane depressurization [SMD] system) beneath the proposed site buildings 

• Installation of a site-wide composite cover system comprised of concrete building 

foundation slabs, impervious concrete/asphalt surfaces, a minimum of 2 feet of 

acceptable fill underlain by a high-visibility demarcation layer (i.e., orange snow fencing), 

and/or another cover type acceptable to the NYSDEC to prevent exposure to remaining 

contaminated soil 
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• Protection and/or relocation of existing groundwater monitoring and recovery wells for 

ongoing groundwater monitoring and DNAPL recovery operations being implemented for 

the Former Citizens MGP site. Groundwater monitoring and/or recovery wells that cannot 

be protected during construction would be replaced in-kind in coordination with National 

Grid and/or the NYSDEC. 

• Establishment of use restrictions (i.e., ICs) including prohibition on site groundwater use 

and prohibitions on sensitive site uses, such as farming or vegetable gardening, to 

eliminate or mitigate future potential exposure pathways 

• Recording of an environmental easement referencing ECs and ICs to prevent future 

exposure to remaining contamination 

• Publication of an SMP for long-term management of remaining contamination as required 

by the environmental easement, including plans for IC/EC: 1) implementation, 2) 

monitoring, 3) operation and maintenance, and 4) reporting. 

4.2 Alternative II – Satisfaction of 2007 DD and 2020 ESD – Technical Description 

This remedial alternative represents the existing NYSDEC-selected remedy, as required by the 

2007 DD and 2020 ESD (summarized in Section 2.7.4 of this RAWP). The elements of Alternative 

II consist of remediation previously completed by National Grid between July 2019 and April 2022 

(approximately 24,255 tons of MGP source area/structure removals, installation of approximately 

379 linear feet of new sealed steel bulkhead barrier wall, and installation of eight new DNAPL 

recovery wells, as summarized in Section 2.7.5 of this RAWP), the on-going post-remediation 

DNAPL monitoring and recovery program summarized in Section 2.7.5.2 of this RAWP, and the 

following remaining elements required by the 2007 DD and 2020 ESD that will be completed in 

conjunction with the future redevelopment of the site: 

• Excavation, stockpiling, off-site transport, and disposal of fill/soil in accordance with 

federal, state, and local rules and regulations. Anticipated remediation- and 

development-related excavation areas are summarized as follows: 

Remediation-Related Excavation 

o Excavation to depths between about 2 and 6 feet bgs for the installation of ECs 

(site-wide composite cover system and soil vapor mitigation systems). 

o If encountered during development-related excavation, additional excavation may 

be required for the removal of visible NAPL-saturated material in shallow soil, to 

the greatest extent feasible (i.e., without the need for additional 

support-of-excavation or dewatering). 
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Development-Related Excavation 

o Excavation to depths between about 6 and 12 feet bgs for installation of building 

foundation elements (i.e., pile caps, building cores, and/or elevator pits/sumps). 

• Appropriate off-site disposal of historic fill and soil in accordance with federal, state, and 

local rules and regulations for handling, transport, and disposal 

• Screening of excavated soil/fill for indications of contamination by visual, olfactory, or 

instrumental methods 

• Import and placement of clean fill (virgin crushed stone, recycled concrete aggregate 

[RCA], soil) meeting the lower of the 6 NYCRR Part 375 RURR and Protection of PGW 

SCOs, where testing is applicable, to raise grades for development purposes and for the 

composite cover system 

• Preparation and submission of a Pile Installation Work Plan to NYSDEC for review and 

approval prior to commencement of foundation element installation. The Pile Installation 

Work Plan would detail pile installation methodology and show pile locations 

• Decommissioning and removal of underground storage tanks (USTs), if encountered, 

including documentation of proper handling and disposal of associated impacted material 

and the UST contents 

• Installation of waterproofing / vapor barrier membranes and soil vapor mitigation systems 

beneath the proposed site buildings; 

• Installation of a site-wide composite cover system, which will likely comprise a 

combination of: (1) impervious cover, such as pavements, sidewalks, building 

foundations/slabs, and similar components of the future redevelopment; and (2) a 

demarcation layer and a minimum of 2 feet of clean soil meeting the backfill and cover 

soil quality standards established in 6 NYCRR 375-6.7(d), including the lower of the PGW 

and RURR SCOs, as set forth in Table 375-6.8(b) of 6 NYCRR 375, and the restricted 

residential guidance values for PFOA and PFOS, as identified in NYSDEC’s Sampling, 

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

NYSDEC’s Part 375 Remedial Programs (April 2023); 

• Recording of an environmental easement for the site that will: 

o Require the implementation, monitoring, and operation/maintenance of all ECs on 

the site (e.g., cover system, soil vapor mitigation measures, sealed bulkhead 

barrier wall, etc.); 

o Prevent future exposure to remaining impacts in soil and groundwater by: 
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▪ Controlling subsurface disturbances; 

▪ Prohibiting the use of groundwater underlying the site without necessary 

water quality treatment to render it safe for use as drinking water or for 

industrial purposes, and 

▪ Prohibiting vegetable gardens and farming; 

o Limit the use and development of the site to restricted-residential, commercial, 

and industrial uses only; and 

o Require compliance with the Final Site Management Plan and all ICs and ECs 

placed on the site; 

• Development and implementation of a Final Site Management Plan for the long-term 

management of remaining impacts in environmental media, including plans for the 

implementation, monitoring, operation/maintenance, and reporting of the ICs and ECs; 

and 

• Preparation of a Final Engineering Report to document the implementation of the 

complete remedial program. 

4.3 Alternative III – Supplemental Remediation – Technical Description 

Alternative III, a Track 4 restricted-residential remedy, would include all elements of Alternative 

II along with the following supplemental remedial elements: 

• Implementation of a PDI to further delineate the nature and extent of non-MGP-related 

impacts in soil, groundwater, and soil vapor at the site.  

• Implementation of a remedial design investigation and/or preparation of remedial 

design(s) for the evaluation of ISS (with potential contingencies for permeation grouting) 

and ISGS as remedial elements to address NAPL/GCM remaining at the site 

A more detailed description of the evaluation of supplemental remedial measures is 

provided in Section 4.3.2.  As further described in Section 4.3.2.2, permeation grouting 

includes a number of challenges, and given the anticipated extent of ISS, the area(s) 

where permeation grouting would be possible is limited.  As a result, it is unlikely that 

permeation grouting will be used at the site.  However, this technology has been retained 

for further evaluation at the request of the NYSDEC. 

• Installation of an upland wing-wall along a portion of Huntington Street (as part of the 

Huntington Street End Bulkhead construction), which is anticipated to extend inland 

approximately 30 feet from the bulkhead barrier wall and consist of about 46-foot-long, 

steel, sealed-seam, interlocking sheet piles installed from about el 11 to el -35 NAVD88.  
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• Excavation, stockpiling, off-site transport, and disposal of historic fill and native soil in 

accordance with federal, state, and local rules and regulations to achieve a Track 4 

cleanup. Anticipated additional remediation-related excavation areas for Alternative III are 

summarized as follows:  

Remediation-Related Excavation 

• Excavation and removal of soil/fill in areas of the site where ISS is implemented 

to account for pre-clearing of potential obstructions and ISS swell.  

• If encountered during development-related excavation, additional excavation may 

be required for the removal of visible NAPL-saturated material in shallow soil, to 

the greatest extent feasible (i.e., without the need for additional support-of-

excavation or dewatering), in areas that will not be addressed through ISS, 

permeation grouting, and/or ISGS. 

• Additional remedial excavation may be required based on the results of the 

forthcoming PDI.  

• Collection and analysis of documentation soil samples to document remaining 

contamination beneath the site-wide composite cover system (except areas where ISS is 

implemented and in the area previously excavated to el -10 feet during National Grid’s 

implementation of the 100% Remedial Design) 

• Protection and/or relocation of existing groundwater monitoring and recovery wells for 

ongoing groundwater monitoring and DNAPL recovery operations being implemented for 

the Former Citizens MGP site. Groundwater monitoring and/or recovery wells that cannot 

be protected during construction would be replaced in-kind in coordination with National 

Grid and/or the NYSDEC. 

• Evaluation of the need for further groundwater treatment for areas outside the bulkhead 

that are not solidified through ISS or permeation grouting.  As noted in Section 3.3.2, 

dissolved-phase concentrations of site contaminants in shallow zone groundwater 

currently meet or nearly meet applicable NYSDEC SGVs along the western and southern 

perimeters of the site. 

4.3.1 On-Site Worker, Public Health, and Environmental Protection 

A site-specific CHASP would be implemented during excavation and foundation construction to 

protect on-site Langan workers from accidents and acute and chronic exposures to the identified 

contaminated media. Contractors implementing the remedial design would be required to 

develop and enforce their own HASP, consistent with Occupational Safety and Health 

Administration (OSHA) requirements. Public health would be protected by implementing and 

enforcing dust, odor, and organic vapor control and monitoring procedures included in the CAMP. 
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The CAMP would include continuous perimeter monitoring of dust and organic vapor using 

DustTrak aerosol monitors and photoionization detectors (PIDs) capable of recording data and 

calculating 15-minute averages. Fixed CAMP stations would operate 24 hours per day for all days 

of the week (including holidays). Field personnel would monitor the perimeter for visible dust and 

odor and would be available to address issues with CAMP, should they arise.  The environment 

would be further protected by implementing and enforcing the appropriate soil erosion prevention 

measures. 

Work practices to minimize odors and vapors include minimizing open storage of 

contaminated-source soil and handling of contaminated material. Offending odor and organic 

vapor controls may include the application of foam suppressants, or placing polyethylene 

sheeting or non-odorous soil over the odor or VOC source areas for short-term control of the odor 

and VOCs.  

If odors develop and cannot otherwise be controlled, additional means to eliminate odor 

nuisances will include: direct load-out of soils to trucks for off-site disposal; use of chemical 

odorants in spray or misting systems; and, use of staff to monitor odors in surrounding 

neighborhoods.  

The CHASP is included in Appendix D; each contractor performing RAWP operations on the site 

would have and enforce a HASP that, at a minimum, meets the CHASP criteria. A guidance for 

CAMP implementation is included in Appendix E and an Odor, Dust, and Nuisance Control Plan 

is provided as Appendix F. 

4.3.2 Evaluation of Additional Remedial Elements  

Pursuant to the NYSDEC’s November 1, 2024 letter, the agency’s preferred remedial 

technologies to treat MGP-related contamination include (in order): ISS, jet grouting, permeation 

grouting, and ISGS. In the May 9, 2025 RAWP comment letter issued by NYSDEC, the 

Department agreed that due to the extent of the MGP-related remedial area on Parcel III, the use 

of jet grouting as a remedial technology for this site is infeasible, and no longer needs to be 

retained for evaluation; however, ISS, permeation grouting, and ISGS should be retained as for 

evaluation (in that order).  

In addition, the NYSDEC’s November 1, 2024 letter identified a remedial element to address 

source material within and around the Bond-Lorraine Street sewer once it is relocated. The 

feasibility of the remedial technologies and remediation around the Bond-Lorraine Street sewer 

were evaluated and are discussed below. 

4.3.2.1  ISS Technology 

ISS primarily consists of the addition of Portland cement and other additives to the impacted area 

to reduce soil permeability and contaminant mobility. The process involves injection of the ISS 
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mixture into the ground surface to targeted depths using a combination of drilling tools, pumps, 

and mixers to stabilize the impacted area via solidification once the mixture is cured. Further 

evaluation of ISS will need to be performed through implementation of a treatability study to 

identify the appropriate mixture to effectively stabilize the NAPL/GCM at the site. Depending on 

the proposed method of ISS application, a pilot study may be implemented to evaluate 

subsurface distribution in a targeted area of the site.  

Due to the depth of the target treatment interval (up to about 35 feet bgs), ISS via bucket mixing 

is not practical.  Therefore, ISS will likely be completed via auger mixing.  Different auger sizes 

will be utilized to optimize ISS to the extent feasible.  Pre-excavation is anticipated to be 

necessary to clear shallow obstructions (e.g., debris, unreinforced concrete slabs, etc. that can 

be reasonably excavated without the need for dewatering or support-of-excavation [beyond 

sloping]) for ISS via auger mixing.  Shallow excavations will extend to a maximum depth of about 

2 feet below the groundwater table (groundwater is anticipated at between about el 5 and 7 feet). 

Following pre-excavation, reasonable efforts will then be made to maximize ISS, to the extent 

feasible, within the treatment zone.  Obstructions are anticipated in the footprints of former MGP 

structures, and the extent of the obstructions will be further defined in forthcoming remedial 

investigations and pilot studies. In areas shown on Figure 8 and areas that ISS cannot be 

implemented, following reasonable efforts to excavate and remove obstructions prohibiting 

implementation, alternative remedial measures will be evaluated, such as permeation grouting 

and ISGS (further described below).  

ISS also cannot be implemented within 15 feet of either edge of the NYCDEP Bond-Lorraine 

sewer (due to an easement that has been placed around the structure) or in the area around the 

newly installed bulkhead barrier wall (to avoid damage to critical infrastructure).  

4.3.2.2  Permeation Grouting Technology 

Permeation grouting is a technology in which the selected grout mixture is injected at low 

pressures (typically, less than 100 psi) to fill the void space within the subsurface soil matrix. 

Permeation grouting is more typically used as a ground improvement approach to improve the 

bearing capacity of granular soils, and may not be effective in addressing MGP-related 

contamination within the required treatment areas for the following reasons: 

• The heterogeneous soil conditions at the site will make it difficult to reliably control the 

flow of grout in the subsurface (i.e., the grout will preferentially flow towards more porous 

soils), resulting in an inconsistent distribution of grout within the treatment area that may 

not fully encapsulate the impacted soils and/or reduce the mobility/leachability of COCs. 

Within the areas proposed for permeation grouting, the lithology of the subsurface 

primarily consists of historic fill (from surface grade to between about 9 and 25 feet bgs), 

followed by native silty fine sands (between about 9 and 86 feet bgs) with alternating 
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layers of clay and silt (between 16 and 78 feet bgs) and peat (between about 19 and 38 

feet bgs).  Permeation grouting is generally not effective for soils containing 15% or more 

fine material. 

• Because permeation grouting involves filling void space within the subsurface soil matrix 

rather than mixing, this technology does not result in a homogeneous solidified matrix. 

Further, this technology may result in the localized migration of NAPL (if present) to other 

areas of the site due to displacement caused by the grout. 

• Subsurface obstructions (such as piles, foundations, debris, and timber cribbing along the 

bulkhead) will result in “shadowing” (untreated areas). 

As described above, permeation grouting includes a number of challenges, and given the 

anticipated extent of ISS, the area(s) where permeation grouting would be possible or even 

considered is limited.  As a result, it is unlikely that permeation grouting will be used at the site; 

however, this technology has been retained at the request of NYSDEC and will be further 

evaluated during the remedial design as a contingency for ISS via auger mixing in the areas shown 

on Figure 8.  Based on the extent of potential subsurface obstructions anticipated to remain 

within the supplemental treatment area, permeation grouting may be evaluated to address MGP-

related contamination beneath the footprints of the former oil tanks (labeled as “Oil Tank Nos. 

10, 11, and 12” and as “Dry Tar Storage Tank” on Figure 8). 

If ISS cannot be implemented or treatment results in incomplete mixing, a hierarchy of potential 

contingency measures to address the area will be established (such as encircling the area with 

overlapping ISS columns, etc.).  If other ISS contingency measures cannot be completed and the 

results of the permeation grouting evaluation eliminate this as a suitable remedial alternative, 

ISGS will be evaluated. 

4.3.2.3  ISGS Technology 

ISGS primarily consists of the addition of a permanganate-based solution mixed with other 

mineral solutions to facilitate the formation of mineral precipitates around NAPL-saturated areas. 

The mineral precipitates that form from the ISGS mixture encapsulate NAPL-saturated areas to 

immobilize free product. Implementation of ISGS is also anticipated to promote in-situ oxidation 

to address dissolved-phase PAHs, which have been detected in groundwater at the site. While 

ISGS technology has not been documented to directly address dissolved-phase BTEX 

compounds in groundwater, the encapsulation of NAPL saturated areas is expected mitigate 

further leaching into groundwater by reducing the mass-flux from the soil-to-groundwater matrix.  

Unlike ISS technology, ISGS can be injected into the ground surface to targeted depths using a 

combination of drilling tools, pumps, and mixers. Because ISGS is an injection-based technology, 

it is only feasible beneath the groundwater table (to achieve a predictable and consistent radius 
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of influence [ROI]). In the vadose zone, contamination (if any) will be treated through pre-

excavation and/or bucket mixing (ISS) from surface grade to the groundwater table.  

For these reasons, ISGS is proposed to be used in areas that cannot be addressed through ISS 

or permeation grouting, including within the supplemental treatment area along the recently 

installed bulkhead barrier wall and along the NYCDEP Bond-Lorraine sewer.  If the areas within 

the footprints of the former oil tanks (labeled as “Oil Tank Nos. 10, 11, and 12” and as “Dry Tar 

Storage Tank” on Figure 8), cannot be treated through ISS or permeation grouting, ISGS would 

be implemented.  

Further evaluation of ISGS will need to be performed through implementation of a treatability 

study to identify the appropriate concentration of permanganate-based solution to be used to 

effectively stabilize the NAPL/GCM. Additionally, a pilot study or field demonstration may be 

implemented to verify the effectiveness of the product and to evaluate subsurface distribution in 

a targeted area of the site. 

4.3.2.4  Jet Grouting Technology 

Jet grouting typically involves high-pressure injection of a cementitious mixture to facilitate 

mixing at targeted treatment intervals. Jet grouting is not considered a feasible option to address 

the remaining MGP-related contamination within the required treatment areas, as noted in 

NYSDEC’s May 9, 2025, correspondence.  Challenges generally associated with the 

implementation of jet grouting are described below.  

• Jet grouting uses pressures that generate high velocities with the potential to damage 

subsurface infrastructure and based on recommendations from geotechnical 

professionals, jet grouting should be avoided within 30 feet of critical infrastructure 

(including within 30 feet of either edge of the NYCDEP Bond-Lorraine Street sewer and 

within 30 feet of the recently installed bulkhead barrier wall) based on typical operating 

pressures and target radius of influences (ROIs).   

• The high pressures employed during jet grouting and resulting disruption of subsurface 

soil formations can also encourage the localized migration of site-related impacts. 

• Jet Grouting is highly disruptive and generates large volumes of spoils and odor 

• Jet grouting would require constructing large, lined areas to manage significant 

volumes of spoils (soil mixed with grout) equal to about 50% of the injected 

volume.  The volume of spoils and potential for odors would likely require work to 

occur under a fabric enclosure with air handling units.  

• The significant volume of impacted spoils will have to be disposed of off-site, 

resulting in an increase in local truck traffic, odors, associated greenhouse gas 

emissions, and related short-term impacts to the surrounding community (e.g., 
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vehicle-related noise/odors, greater potential for motor vehicle accidents on local 

roads/highway, etc.).   

• Jet grouting is a challenging technology to safely, effectively, and efficiently implement 

generally and due to several site-specific challenges: 

• Effectiveness in clayey soils: Jet grouting is less effective and predictable in clayey 

soils and, based on previous site investigations, an about 10-foot-thick shallow 

clay layer is present throughout the proposed treatment area at depths as shallow 

as el -4 feet NAVD88. Within the areas proposed treatment area, the lithology of 

the subsurface primarily consists of historic fill (from surface grade to between 

about 9 and 25 feet bgs), followed by native silty fine sands (between about 9 and 

86 feet bgs) with alternating layers of clay and silt (between 16 and 78 feet bgs) 

and peat (between about 19 and 38 feet bgs).  

• High pressure grouting and surfacing concerns: Controlling high pressure grouting 

is problematic, particularly when it comes to surfacing concerns through existing 

or abandoned boreholes and wells. 

• Challenges with deeper and longer columns: The deeper and longer the columns, 

the more prone they are to deviation and difficulty in managing verticality.  

• Jet grouting in fill: Jet grouting in the fill is very problematic due to the higher 

pressures involved, which can cause soil fracturing in loose, unconsolidated soil 

types. This can result in uncontrolled movement and/or surfacing of the injected 

material and the need for the fracture to "heal" before further injections can be 

made in that area 

• The presence of subsurface obstructions (i.e., former MGP structures, debris, and/or 

foundation piles) in the proposed treatment area will decrease the effectiveness of jet 

grouting.  Specifically, the unknown configuration and extent of the remnant foundation 

piles may contribute to an expensive and inefficient ‘trial and error’ approach to treatment. 

• Subsurface obstructions (foundations, debris and numerous piles) across the site 

will result in “shadowing” (untreated areas).  

• Overcoming this to achieve complete treatment, if even practicable in such areas, 

would require extensive additional treatment locations (between subsurface piles) 

which would add to the inefficiency of the technology. 

• The exact configuration and location of all subsurface piles are not known and thus 

deployment would be highly uncertain and would rely on an inefficient, costly “trial 

and error” approach 
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• Considering a 30-foot-buffer around the NYCDEP Bond-Lorraine Street sewer (30 

feet from either edge of the sewer) and the recently installed bulkhead barrier 

wall, jet grouting would be limited to a minimal area of the treatment zone that is 

outside of the proposed building footprint.  That limited area is located within the 

footprint of a former oil tank that is a pile-supported structure based on historical 

photographs.  As noted above, such pile supported structures/subsurface 

obstructions will decrease the effectiveness and efficiency of jet grouting.   

Jet grouting  is a very costly and inefficient technology that is typically only selected for use in 

ground improvement, underpinning, containment (i.e., creating a cut-off wall) or to install a “grout 

plug” to facilitate dewatering operations in an enclosed area. As described in the May 9, 2025 

RAWP comment letter issued by NYSDEC, jet grouting will not be retained for evaluation as a 

remedial technology as it would be infeasible for this site.    

4.3.2.5  Treatment of Material Beneath and Around the Bond-Lorraine Street Sewer  

The NYSDEC’s November 1, 2024 letter noted the RAWP should include a remedial element that 

will address source material within and around the Bond-Lorraine Street sewer once it is 

relocated.  As noted during the April 1, 2025 meeting with NYSDEC, relocation of the sewer will 

likely consist of abandonment of the structure and diversion of flow to a newly constructed 

portion of the sewer (i.e., the structure will likely remain in place and filled with controlled low 

strength material following relocation).  As such, ISGS will be implemented along the sewer 

easement, resulting in treatment of some impacted material around and beneath the Bond-

Lorraine Street sewer.   

As shown on Figure 8, ISS is proposed for implementation to the east and west of the proposed 

ISGS areas adjacent to the NYCDEP Bond-Lorraine Street sewer. ISS implementation in these 

areas is anticipated to supplement ISGS by containing potential dissolved-phase contaminants of 

concern in groundwater.   Groundwater monitoring will be conducted in proximity to and outside 

of the sewer in accordance with the future SMP to confirm the effectiveness of the remedy. 

4.3.2.6  Conclusions and Selection of Remedial Elements 

ISS and ISGS treatments for the site will be further evaluated through the implementation of 

treatability studies and/or pilot studies to evaluate the potential for each remedial technology to 

stabilize NAPL/GCM.  The evaluation is anticipated to include the submission of formal work plans 

(i.e., treatability study work plans and/or pilot study work plans) to the NYSDEC and NYSDOH for 

review and approval prior to implementation. The results of the treatability and/or pilot studies 

will be used to refine the proposed remedial elements and to obtain the appropriate design 

parameters for full-scale implementation.  The feasibility of permeation grouting will be further 

evaluated during the remedial design-phase and a future remedial design document will be 

prepared to include a full-scale design to address the required treatment area.   
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The required supplemental treatment areas generally include: 

• The north-central part of the site (based on the presence of NAPL/GCM-related impacts 

in soil borings and on groundwater sample results above the NYSDEC SGVs); 

• An L-shaped area to the south of the approximately 12,000-square-foot area previously 

excavated by National Grid during implementation of the 100% Remedial Design; and  

• An about 22-foot-wide area adjacent to the recently installed bulkhead barrier wall.  

ISS will be implemented using conventional methods, such as auger mixing or paddle mixing, in 

the western part of the supplemental treatment area and to the west of the approximately 

12,000-square-foot area previously excavated by National Grid during implementation of the 

100% remedial design.  Based on the extent of potential subsurface obstructions anticipated to 

remain within the supplemental treatment area, permeation grouting may be evaluated (if ISS is 

demonstrated to be infeasible) to address MGP-related contamination beneath the footprints of 

the former oil tanks (labeled as “Oil Tank Nos. 10, 11, and 12” and as “Dry Tar Storage Tank” on 

Figure 8).  If permeation grouting is demonstrated to be infeasible in these areas, ISGS will be 

implemented. 

Furthermore, ISGS is proposed in the following areas as ISS and permeation grouting will not be 

feasible due to the presence of critical infrastructure:  

• Adjacent to the NYCDEP Bond-Lorraine Street sewer, which transects the site from the 

southwest to the northeast. The about 72-inch-diameter sewer is pile-supported and ISS 

and permeation grouting will not be feasible to avoid damage to critical infrastructure. 

ISGS treatment is proposed along the sewer, as it is an injection-based technology with 

an associated ROI that will allow for sufficient treatment beneath and around the 72-inch-

diameter sewer while maintaining a minimum buffer distance from the sewer edge. The 

site-specific ROI will be confirmed through a future pilot study; however, based on 

coordination with Innovative Environmental Technologies, Inc. (the company licensed to 

implement ISGS), an ROI ranging from about 7 to 13 feet can typically be attained, 

depending on the subsurface stratigraphy in the target treatment area. 

• Along the recently installed bulkhead barrier wall, which includes permanent 

infrastructure such as tiebacks, a deadman anchor wall, and piping for the hydraulic relief 

system. ISS and permeation grouting will not be feasible within 15 feet of the newly 

installed bulkhead barrier wall to avoid structural damage to recently installed ECs.  

The proposed ISS areas to the east and west of the NYCDEP Bond-Lorrain Street sewer are 

anticipated to address potential dissolved-phase contaminants in groundwater through 

containment.  Localized containment to the south of the proposed ISGS area along the bulkhead 

will include steel, sealed-seamed, interlocking sheet piles that will be installed as part of the 
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Huntington Street End Bulkhead construction.  Perimeter containment is not proposed to the 

north of the proposed treatment area along the bulkhead, as ISGS implementation is anticipated 

to extend further north along the bulkhead barrier wall as part of remediation of the Gowanus 

Green BCP site (BCP site No. C224012).  If ISGS is implemented in additional areas within the 

supplemental treatment zone due to the infeasibility of ISS or permeation grouting, localized 

containment will be evaluated on a case-by-case basis to address dissolved-phase contamination.  

The approximate extent of previously documented obstructions, critical infrastructure, and/or 

permanent structures are included in Appendix C (Figure G-110 – Historical Site Plan). The extent 

of required NAPL/GCM-related treatment and the anticipated extent of ISGS implementation are 

shown on Figure 8.  

4.3.3 Upland Wing-Wall along Huntington Street 

A wing-wall will be installed from the newly installed bulkhead barrier wall to about 30 feet inland 

along the southern boundary of the site (along Huntington Street) as part of the Huntington Street 

End Bulkhead construction.  The wing-wall will consist of about 46-foot-long steel, sealed-

seamed, interlocking sheet piles that are anticipated to be installed to a tip elevation of about el 

-35 feet NAVD88.  

4.3.4 Fill and Soil Removal 

Excavation and off-site disposal of soil/fill would be conducted for remediation of source material 

and/or to facilitate installation of the proposed ECs, including the site-wide composite cover 

system and soil vapor mitigation system (referred to as “Remediation-Related Excavation”) and 

building foundation construction (referred to as “Development-Related Excavation”).  Anticipated 

areas of excavation required to achieve the proposed Track 4 remedy are summarized below:  

Remediation-Related Excavation 

As discussed in Section 4.3.2.1, implementation of ISS generally includes the injection of a 

Portland cement-based mixture (and selected additives) into the subsurface to solidify and 

demobilize targeted contaminants.   Due to the introduction of the ISS mixture into the 

subsurface, an additional volume of soil-cement mixture, referred to as “ISS swell,” is typically 

generated during implementation. To account for the ISS swell, pre-excavation to a depth of 

about 5 feet bgs will be required in areas of the site where ISS is implemented.  The extents of 

ISS implementation will be further refined in the forthcoming remedial design document. 

Excavation of soil/fill at the site is also anticipated to extend to depths ranging from about 2 to 6 

feet bgs in the northern and southern parts of the site to facilitate the installation of ECs (i.e., the 

site-wide composite cover system and soil vapor mitigation systems). 

In areas that will not be addressed through ISS, permeation grouting, and/or ISGS, additional 

excavation may be required for the removal of visible NAPL-saturated material, to the “greatest 
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extent feasible,” as required by 6 NYCRR Part 375-1.8(c), and if encountered during 

development-related excavation.  In accordance with 6 NYCRR Part 375-1.2, “feasible” is defined 

as “suitable to site conditions, capable of being successfully carried out with available 

technology, implementable and cost effective”. As such, additional excavation for the removal of 

visible NAPL-saturated material will only be performed without the need for additional support-

of-excavation or dewatering systems, since such systems would require design, approval, and 

installation on a case-by-case basis and thus would not be readily implementable nor cost 

effective. 

The remedial excavation extents will be further defined based on the results of the forthcoming 

PDI. Following remedial excavation, documentation samples will be collected to document 

post-excavation conditions in relation to Track 4 SCOs. 

Development-Related Excavation 

Deeper localized excavation will be required from about 6 to 12 feet bgs within the footprints of 

proposed Buildings D5 and D6E for the construction of elevator pits and/or building foundation 

elements.  

Based on current development plans, it is anticipated that select areas of the site will not require 

excavation for redevelopment. Backfill material, consistent with the requirements outlined in 

section 4.3.7 of this RAWP, would be imported to the site to raise the site to development grade 

in these select areas. Excavated non-native fill that does not exhibit visual, olfactory, or 

instrumental evidence of contamination may be placed beneath the site-wide composite cover 

system at depths above the groundwater table. The anticipated development-related excavation 

extents are provided as Figure 9. 

A Pile Installation Work Plan would be submitted to NYSDEC for review and approval prior to 

commencement of foundation element installation. The Pile Installation Work Plan would detail 

installation methodology with regard to previously delineated coal tar contamination remaining at 

the site. 

Soil/fill generated during excavation and installation of building foundation elements would be 

managed in accordance with the Soil/Fill Management Plan, included as Section 6.0 of this 

RAWP.  

4.3.5 UST Removal 

Any encountered USTs, and/or associated appurtenances will be decommissioned, disposed of 

off-site, and registered with the NYSDEC Petroleum Bulk Storage (PBS) unit. If a UST is found to 

have discharged contents to surrounding soils, a spill will be reported to the NYSDEC should the 

discharge meet the conditions of a reportable spill. 
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If NAPL or GCM is encountered, the extent of the contamination will be delineated and impacted 

soil would be excavated as practicable. Excavated impacted material would be stockpiled 

separately from fill/soil, characterized, and disposed of off-site at a permitted disposal facility, in 

accordance with applicable regulations. If impacted soil cannot be excavated, a remedial plan will 

be submitted to NYSDEC to remediate remaining contamination from the former UST.  

UST decommissioning and removal of associated petroleum-impacted soil will be performed in 

accordance with the contingency plan outlined in Section 5.2.7.  Activities related to UST removal 

and spill remediation will be promptly communicated to the NYSDEC project manager prior to 

implementation. 

4.3.6 Documentation Soil Sampling 

Documentation soil samples would be collected from below the composite cover/demarcation 

layer at a frequency of about one per 900 square feet.  Up to 163 documentation soil samples, 

plus QA/QC samples, would be collected to document the extents of remaining contamination 

in soil beneath the site-wide composite cover system and would be analyzed for NYSDEC Part 

375-list VOCs, SVOCs, PCBs, pesticides, cyanide, metals, hexavalent and trivalent chromium, 

total cyanide, 1,4-dioxane, and PFAS.  In the event that sidewalls are present (i.e. not precluded 

by support-of-excavation) or over-excavation is required for the removal of grossly-impacted 

material, sidewall soil samples will be collected at a frequency of one per 30 linear feet.  

Documentation soil samples will not be collected from:  

• Areas of the site where ISS is implemented (to be refined during the future remedial 

design); and 

• The area previously excavated to el -10 feet NAVD88 during National Grid’s 

implementation of the 100% Remedial Design. 

A reduced-frequency endpoint documentation sampling plan may be proposed, with supporting 

rationale, in accordance with DER-10 Section 1.6.  Approval from the NYSDEC will be required 

before a reduced-frequency endpoint sampling plan is implemented. A proposed documentation 

endpoint sample location plan is provided as Figure 10.  

4.3.7 Excavation Backfill 

Import of material would be required to raise the site to development grade and/or install the 

2-foot clean soil cap.  About 18,000 cubic yards of backfill is anticipated to bring the site to 

development grade. Imported backfill would comply with 6 NYCRR Part 375-6.7(d) and NYSDEC 

DER-10 Section 5.4(e), Table 5.4(e), and Appendix 5. A “Request to Import/Reuse Fill or Soil” 

form, which can be found at http://www.dec.ny.gov/regulations/67386.html would be prepared 

and submitted to the NYSDEC project manager for review and approval prior to import.   

http://www.dec.ny.gov/regulations/67386.html
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Imported material would consist of clean soil/fill meeting the lower of the RURR and PGW SCOs 

or other acceptable fill material such as RCA and/or virgin, native crushed stone from a permitted 

mine or quarry. The clean fill would be segregated at a source/facility in an area that is free of 

environmental contaminants. If sampling of the proposed fill is required, qualified environmental 

personnel would collect representative samples at a frequency consistent with DER-10. The 

samples would be analyzed for 6 NYCRR Part 375 VOCs, SVOCs, pesticides, polychlorinated 

biphenyl (PCBs), metals, and PFAS by a NYSDOH Environmental Laboratory Approval Program 

(ELAP)-certified laboratory. Upon meeting these criteria, the certified-clean fill would be 

transported to the site and segregated from impacted material, as necessary, on plastic sheeting 

until used as backfill. RCA imported to the site must be derived from recognizable and 

uncontaminated concrete. RCA is not acceptable for and would not be used as cover or drainage 

material or be used below the seasonal high water table. RCA or virgin stone must contain less 

than 10% by weight passing a No. 10 sieve and be sourced from a New York State facility to be 

excluded from NYSDEC DER-10 sampling requirements. 

4.3.8 Design and Installation of Soil Vapor Intrusion Mitigation System 

To mitigate soil vapor intrusion, an active SMD system would be designed and installed beneath 

each of the new building slabs. The SMD system would be installed below occupied building 

spaces in the lowest level. The SMD system would not be installed below building areas that 

extend to the groundwater table where there is no unsaturated zone with vapor accumulation, 

such as the elevator pit. The SMD system would also not be installed below open-air loading 

docks or mechanically-ventilated parking garages, per New York City Department of Buildings 

(NYCDOB) Mechanical Code, where sufficient air exchanges prevent accumulation of vapors.  

The SMD system would consist of a sub-membrane collection layer (e.g., 8-inch layer of ¾-inch 

clean quarry stone) with horizontal perforated collection pipes that underlie a continuous vapor 

barrier. Riser pipes would convey the collected vapor to the roof and vacuum blower(s) would 

maintain a constant negative pressure through the piping and collection layer.  

The continuous vapor barrier membrane would be installed below building foundation slabs or 

mud mats (in areas where no SMD system collection layer is needed). The membrane would be 

resistant to petroleum- and CVOC-related contaminants, and have a minimum thickness of 20 

mils and would be installed as a continuous site-wide, sub-slab membrane.  The proposed vapor 

barrier and SMD system extents would be submitted to NYSDEC and NYSDOH for review and 

approval prior to installation. All work will be completed under the Guidance for Evaluating Soil 

Vapor Intrusion in New York State – 2006 (with revisions). 

The extents of the proposed vapor barrier membrane and SMD systems are shown in Figure 11.  
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4.3.8.1  SVI Evaluation and System Startup 

Prior to installation/startup of the vacuum blowers, an SVI evaluation would be conducted to 

determine whether the system needs to be activated. The SVI evaluation would include indoor 

air sampling and sampling from monitoring points. If active mitigation is necessary, the vacuum 

blower(s) would operate continuously after initial startup. Prior to initial startup of the SMD 

system, the system would be fully commissioned and inspected to confirm that all components 

are in place and operate consistent with the design intent. 

4.3.9 Composite Cover System 

A site-wide composite cover system comprised of concrete buildings foundation slabs, paved 

asphalt, concrete pavers, a minimum of 2 feet of acceptable backfill (e.g., for landscaped areas), 

and/or another cover type acceptable to the NYSDEC would be installed.  A site cover is required 

to allow for commercial and residential use of the site in areas where the upper 2 feet of exposed 

surface soil exceeds the applicable SCOs.  Any proposed soil cover would be comprised of a 

minimum of 2 feet of soil placed over a high-visibility demarcation layer.  Soil cover material, 

including any fill material brought to the site, would meet the 6 NYCRR Part 375 RURR SCOs as 

set forth in Part 375-6.7(d).  

Building designs for building D6 West have not been finalized. The composite cover system 

throughout the footprint of building D6 West would consist of either the building foundation slab 

or a temporary cover consisting of a minimum of 2 feet of acceptable fill meeting the lower of 

6 NYCRR Part 375 RURR and PGW SCOs.  

The extents of the proposed composite cover system and composite cover system details are 

shown in Figure 12 and 13, respectively. 

4.3.10 Protection of Groundwater Monitoring and DNAPL Recovery Wells 

A site-wide monitoring well network will also be maintained post-development. Groundwater 

monitoring wells and DNAPL recovery wells located outside of the proposed building footprints 

would be protected during construction to support ongoing site management operations by 

National Grid. If existing wells are not able to be protected, they would be replaced in-kind in 

coordination with National Grid and/or NYSDEC. Groundwater monitoring wells located within 

the proposed building footprints would be decommissioned in accordance with NYSDEC CP-43, 

following approval by NYSDEC, and would be reinstalled in-kind at a location to be coordinated 

with National Grid and/or NYSDEC.   

Groundwater monitoring wells that are not included in ongoing monitoring/sampling operations 

would be decommissioned in accordance with NYSDEC CP-43, following approval by NYSDEC. 

Additional monitoring wells may be installed based on the final remedy. A Groundwater 

Monitoring Well and Recovery Well Protection Plan is included as Figure 14.  
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4.3.11 Engineering and Institutional Controls 

An environmental easement would be recorded referencing ICs and ECs that are part of the 

selected remedy, which would be binding upon all subsequent owners and occupants of the 

property. The ICs would restrict the site’s use to restricted-residential, commercial, and industrial 

uses and require implementation of an SMP. In addition to the bulkhead barrier wall, hydraulic 

relief system, and recovery wells previously installed by National Grid, the ECs include a 

composite cover system across the site, SMD systems beneath each of the building footprints, 

ISS monoliths, and ISGS treatment zones.  The need for further groundwater treatment will also 

be evaluated for areas outside the bulkhead that are not solidified through ISS or permeation 

grouting. As noted in Section 3.3.2, dissolved-phase concentrations of site contaminants in 

shallow zone groundwater currently meet or nearly meet applicable NYSDEC SGVs along the 

western and southern perimeters of the site. A site-wide monitoring well network will be 

maintained post-development. The SMP would identify long-term monitoring, maintenance, and 

certification requirements. ECs and ICs are further discussed in Section 7.0 of this RAWP.  

4.4 Comparative Evaluation of Remedial Alternatives 

This section presents a comparative evaluation of each remedial alternative using the following 

evaluation criteria identified in 6 NYCRR 375-1.8(f), Section 4.2 of DER-10 and the NYSDEC’s 

Generic Template for Final Remedial Action Work Plan: 

o Short-term impacts and effectiveness; 

o Long-term effectiveness and permanence; 

o Land use; 

o Reduction of toxicity, mobility, or volume of contamination through treatment; 

o Implementability; 

o Compliance with the standards, criteria, and guidance (SCGs) applicable to the Site; 

o Overall protection of public health and the environment; and 

o Cost effectiveness. 

The comparative evaluation identifies the advantages and disadvantages of each alternative 

relative to each other and with respect to the above-listed evaluation criteria. The results of the 

comparative evaluation are used to support the recommendation of a preferred alternative for 

the site. 
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4.4.1 Short-Term Impacts and Effectiveness 

All three alternatives will result in short-term impacts to site workers, the surrounding 

community, or the environment. Short-term adverse impacts would be through the migration of 

contaminants carried in dewatering fluid, soil, vapor, and dust generated during the proposed 

excavations. All alternatives will require 25-cubic-yard capacity truck trips to haul excavated 

soil/fill. Additional short-term adverse impacts for all alternatives are expected to include 

increased noise, potential obstructions on the public roadway, and pedestrian traffic associated 

with construction.  

Alternative I will have a greatest degree of short-term impacts and occur over a longer period of 

time than Alternatives II and III.  Alternative I includes additional excavation to remove historic fill 

exceeding the applicable SCOs to a depth of about 15 feet across the site, which would require 

the installation of a robust support-of-excavation system, would result in additional off-site 

transportation and recycling, treatment, and/or disposal of wastes, and would require the delivery 

of additional clean fill materials to restore the site grade.  ISS, permeation grouting, or ISGS 

implementation under Alternative I would also result in a longer duration of disturbance due to 

the depth of treatment needed to address remaining source material beneath the site. Compared 

to Alternatives II and III, this alternative will result in a greater degree of short-term impacts to 

site workers and the surrounding community from the operation of large construction equipment; 

operation of ISS, permeation grouting, and/or ISGS equipment; work area safety concerns; 

increased generation of noise, dust, odors and vibrations; and increased vehicle traffic.  Potential 

exposures resulting from the supplemental remediation under Alternative I would be mitigated, 

to the extent practicable, by using proper PPE, air and workspace monitoring, implementation of 

dust control and noise mitigation measures (if necessary, based on monitoring results), 

conducting vibration monitoring, proper planning and training of site workers, and implementation 

of ECs.  The implementation of this alternative may take several months more to complete, and 

would also further delay the redevelopment of the site compared to Alternative II. 

Alternative II does not include in-situ treatment of remaining MGP-related contamination or 

remediation of non-MGP related contamination and so would have less of a short-term impact 

and would occur over shorter period of time as compared to Alternatives I and III.  

Alternative I would result in significantly greater greenhouse gas emissions compared to 

Alternatives II and III. The greatest contribution to greenhouse gas emissions for Alternative I 

includes the potential off-site transportation/treatment (via low-temperature thermal desorption, 

if necessary) of additional excavated soils, potential off-site transportation/disposal of ISS swell, 

and delivery of clean fill materials. Both Alternative I and III include the treatment of impacted 

soil using ISS, which relies on the use of Portland cement. Worldwide, the production of Portland 

cement and concrete accounts for approximately 9-percent of all human CO2 emissions. USEPA’s 

U.S. Cement Industry Carbon Intensities (2019) (USEPA 2021) noted that in 2019, 92 cement 
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plants reported carbon emissions that “comprise roughly 10% of the industrial sector’s direct 

reported emissions.” 

Of all the alternatives, Alternative II would result in the least amount of greenhouse gas emissions 

as the need for off-site disposal of soil/fill and import of clean materials would be significantly 

reduced and Alternative II does not include ISS treatment and so does not require the use of 

large quantities of Portland cement.  

4.4.2 Long-Term Effectiveness and Permanence 

Alternatives I and III are effective in the long-term at protecting human health and the 

environment through treatment of impacted soil to: (1) address the primary remaining sources of 

MGP-related contamination to shallow zone groundwater; and (2) further mitigate the potential 

off-site migration of MGP-related impacts.  All treatment alternatives would require QA/QC 

programs to confirm the effectiveness of the treatment and would be considered permanent 

processes for addressing MGP-impacted soil. An evaluation of the effect of ISS treatment on 

shallow zone groundwater flow directions and elevations at the site may also be necessary as 

part of the remedial design.  

Alternative II is also effective in the long term.  As summarized in Section 2.7.5 of this RAWP, 

the completed remediation activities at the site included the removal of approximately 24,255 

tons of MGP-impacted soil and debris to depths up to approximately 21 feet below pre-existing 

grade, installation of approximately 379 linear feet of new sealed steel bulkhead barrier wall along 

the Gowanus Canal, and installation of eight new DNAPL recovery wells.  Through November 

2024, the on-going post-remediation DNAPL monitoring and recovery program summarized in 

Section 2.7.5.2 of this RAWP has also resulted in the removal of approximately 36,691 gallons of 

DNAPL from the subsurface of the site. The excavation and DNAPL recovery activities conducted 

as part of the existing NYSDEC-selected remedy (Alternative II) align with NYSDEC’s preference 

for removal and rely on well-proven technologies that have been successfully implemented at 

other MGP sites in New York State and elsewhere. 

The ICs and ECs to be implemented in conjunction with the future redevelopment of the site – 

namely, the Final Site Management Plan, environmental easement, cover system required by the 

existing NYSDEC-selected remedy, and the soil vapor mitigation measures integrated into the 

foundation of the new buildings – will effectively prevent potential human health exposures to 

remaining COCs in subsurface soil, shallow zone groundwater, and soil vapor at the site. The ICs 

and ECs on the site will be implemented, inspected, monitored, operated, and maintained in 

accordance with the Final Site Management Plan to ensure the long-term effectiveness of the 

selected remedy. 

All alternatives are permanent and offer long-term effectiveness. 
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4.4.3 Land Use 

The site is located in an urbanized area that includes a mix of commercial, industrial, and 

residential land uses.  The proposed redevelopment contemplates two multi-story, mixed-use 

commercial and residential buildings, one multi-story commercial building, and approximately 

90,000 square feet of open-air space, including a new pedestrian walkway and a new roadway 

for the NYCDOT-mapped Nelson Street. 

All remedial alternatives will be compatible with the future zoning/use of the site for restricted 

residential purposes; however, Alternative II will have the least impact on redevelopment, as 

compared to Alternatives I and III, due to the limited excavation and lack of in-situ treatment 

measures. Alternative III will have less impacts to the redevelopment of the site than Alternative 

I due to the reduced excavation area and reduced treatment volume. 

4.4.4 Reduction of Toxicity, Mobility, or Volume of Contamination Through Treatment 

Both Alternatives I and III include excavation for the removal of soil exceeding the applicable 

regulatory criteria and the implementation of in-situ treatment measures to address MGP-

impacted soil remaining beneath the site.  Alternative II has included the removal of 

approximately 24,255 tons of MGP-impacted soil and debris to depths up to approximately 21 

feet below pre-existing grade and, through November 2024, the removal of approximately 36,691 

gallons of DNAPL from the subsurface of the site. The remedial elements included in all three 

alternatives will reduce the: (1) source volume and the toxicity and mobility of dissolved phase 

MGP-related COCs in groundwater; and (2) mobility and volume of recoverable DNAPL that 

remains in the intermediate and deep zone soils at the site. Natural attenuation processes will 

further reduce the toxicity, mobility, and volume of residual MGP-related impacts in soil and 

groundwater over time.  

The remedial elements of Alternatives I and III are generally the same; however, Alternative I 

would include the: (1) site-wide removal and potential off-site treatment/disposal of soil/fill from 

surface grade to about 15 feet bgs (approximately 91,600 CY) (2) ISS, permeation grout and/or 

ISGS treatment of MGP-impacted subsurface soil at the site to depths greater than 100 feet bgs 

and (3) treatment or removal of non-MGP-related source material below 15 feet bgs. The 

additional volume of excavated material disposed of off-site and the depth of in-situ treatment to 

be implemented under Alternative I would result in an additional reduction in the toxicity, mobility, 

and volume of residual MGP-related and non-MGP related impacts in soil and groundwater 

compared to Alternative III. 

The in-situ treatment technologies to be implemented under Alternatives I and III would result in 

an additional reduction in the toxicity, mobility, and volume of residual MGP-related impacts in 

soil and groundwater compared to Alternative II. 
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4.4.5 Implementability 

Alternative I would require the site-wide excavation and removal of soil/fill exceeding the 

applicable regulatory criteria to a minimum depth of about 15 feet bgs and would require 

treatment and/or removal of source material beneath the site.  As documented in the February  

2023 draft ISMP prepared by Arcadis, recoverable DNAPL remains in the intermediate and deep 

zone soils (between about el -20 and el -110 feet NAVD88) at the site and therefore, Alternative 

I would require implementation of ISS, permeation grouting, and/or ISGS to depths up to 133 

feet bgs.  Alternative I is not considered to be an implementable approach due to challenges 

related to the reliability of ISS/permeation grout/ISGS technology at deeper treatment zones (i.e., 

deeper treatment zones are more prone to deviation in verticality and inability to verify the extent 

of subsurface distribution following injection).  

Alternative II has been substantially completed, except for those elements of the existing 

NYSDEC-selected remedy to be completed as part of the future redevelopment of the site, as 

summarized in Section 4.2 of this RAWP. 

Alternative III is both technically and administratively implementable through additional pre-

design investigation, bench-scale treatability and/or pilot studies, planning, and coordination. ISS 

has been successfully implemented at other former MGP sites in New York State and 

remediation contractors with ISS capabilities and experience are available. The presence of 

critical infrastructure (i.e., the NYCDEP Bond-Lorraine Sewer and the recently installed bulkhead 

barrier wall) may make ISS and permeation grouting treatment infeasible in portions of the 

proposed treatment areas at the site. In such areas, soils would be treated using ISGS. 

Alternatives II and III are implementable, whereas there are several site-specific factors that may 

ultimately affect the implementability of Alternative I. 

4.4.6 Compliance with Standards, Criteria, and Guidance 

This subsection identifies and comparatively evaluates the ability of the three alternatives to 

comply with the applicable chemical-, action-, and location-specific SCGs as outlined below: 

• Chemical-Specific SCGs – Exceedances of certain chemical-specific SCGs (e.g., NYSDEC 

SCOs) would exist at the site under all alternatives; however, such exceedances do not 

equate to a risk to human health or the environment. The ICs and ECs to be implemented 

in conjunction with the future redevelopment of the site – namely, the Final Site 

Management Plan, environmental easement, cover system required by the existing 

NYSDEC-selected remedy, and the soil vapor mitigation measures integrated into the 

foundations of the new buildings – will effectively prevent potential human health 

exposures to remaining COCs in subsurface soil, shallow zone groundwater, and soil 

vapor at the site.  Groundwater samples collected during the post-remediation 
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groundwater monitoring program from monitoring wells along Smith and Huntington 

Streets show that shallow zone groundwater achieves or is close to achieving applicable 

NYSDEC SGVs at the perimeter of the site. Further, the presence and concentration of 

MGP-related COCs in off-site shallow zone groundwater have either not exhibited any 

notable change compared to the remedial investigation results (i.e., no notable change 

over decades) or are showing signs of improvement compared to pre-remediation 

conditions, demonstrating the overall stability of the impacted shallow zone groundwater 

plume.   

The ISS/ISGS treatment under Alternatives I and III would also address the impacted soil 

and NAPL that serve as the primary remaining on-site sources of MGP-related 

contamination to shallow zone groundwater.  

• Action-Specific SCGs – For all alternatives, potentially applicable action-specific SCGs 

include health and safety requirements and regulations associated with handling impacted 

media. Work activities would be conducted in accordance with OSHA requirements that 

specify general industry standards, safety equipment and procedures, and record keeping 

and reporting regulations. Compliance with these action-specific SCGs would be 

accomplished by following a site-specific HASP and NYSDEC-approved CAMP. Wastes 

would be subject to United States Department of Transportation requirements for 

packaging, labeling, manifesting, and transporting hazardous or regulated materials. 

Compliance with these requirements would be achieved by following a NYSDEC-

approved remedial design and using licensed waste transporters and permitted disposal 

facilities. 

• Location-Specific SCGs – For all alternatives, potentially applicable location-specific SCGs 

include local building/construction codes and ordinances. Compliance with these SCGs 

would be achieved by obtaining applicable local permits prior to implementing the 

supplemental remediation work. 

All alternatives comply with the applicable chemical-, action-, and location-specific SCGs. 

4.4.7 Overall Protection of Public Health and the Environment 

All alternatives are protective of human health and the environment. The ISS/permeation 

grouting/ISGS treatment under Alternatives I and III would address the impacted soil and NAPL 

in the supplemental treatment area that serve as the primary remaining on-site sources of MGP-

related contamination to shallow zone groundwater. There remains no complete exposure 

pathway to impacted shallow zone groundwater, where present, at the site and in the off-site 

area for the public and off-site property owners. The site will continue to be served by public 

water supply (sourced from surface waters in upstate New York), and the future environmental 

easement for the site will prohibit the use of groundwater underlying the site without necessary 
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water quality treatment to render it safe for use as drinking water or for industrial purposes.  The 

off-site area surrounding the site is also served by public water supply (groundwater is not used 

for drinking water or for industrial purposes). All alternatives comply with the requirements of 6 

NYCRR 375-1.8(d)(1)(iii). 

4.4.8 Cost Effectiveness 

Alternative I includes a significant amount of additional excavation and source removal/treatment 

for the achievement of a Track 2 remedy. By comparison, the total estimated capital cost for the 

implementation of Alternative I is expected to be in the tens-of-millions of dollars. Alternative I 

has a significantly higher total estimated capital cost compared to Alternative III. 

Alternative II does not involve the implementation of any supplemental remediation activities 

beyond those already required by the existing NYSDEC-selected remedy. Therefore, there is no 

supplemental cost associated with this alternative. 

4.4.9 Summary of Comparative Evaluation 

The comparative evaluation of the three potential remedial alternatives is summarized in the 

following table: 

Evaluation Criteria Conclusion 

Short-Term Impacts and 

Effectiveness 

Alternative I will have a greatest degree of short-term impacts to site 

workers, the surrounding community, and the environment due to 

additional excavation and treatment requirements to achieve a Track 2 

remedy. Alternative II and III are more sustainable alternatives than 

Alternative I and allows for the redevelopment of the site to proceed 

without further delay. Alternative II will have the least short-term 

impact.  

Long-Term Effectiveness and 

Permanence 

All remedial alternatives are protective of human health and the 

environment and include permanent remedial approaches. 

Land Use All remedial alternatives will be compatible with the future zoning/use 

of the site for restricted-residential purposes; however, Alternatives II 

and III will have less impacts to the redevelopment of the site than 

Alternative I. 

Reduction of Toxicity, 

Mobility, or Volume of 

Contamination Through 

Treatment 

Alternative I would result in an additional reduction in the toxicity, 

mobility, and volume of residual MGP-related and non-MGP related 

impacts in soil and groundwater compared to Alternatives II and III.  

Alternative III would result in additional reduction in the toxicity, 

mobility, and volume of contamination compared to Alternative II. 

Implementability Alternative I includes additional excavation and treatment to depths 

greater than 100 feet bgs to address remaining source material and is 

impractical to implement.  Alternative II has been substantially 

completed. Alternative III addresses remaining source material to el -

23 feet NAVD88 and is an implementable approach to remediation.  
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Evaluation Criteria Conclusion 

Compliance with Standards, 

Criteria, and Guidance 

All alternatives comply with the applicable SCGs.  

Overall Protection of Public 

Health and the Environment 

All remedial alternatives are protective of public health and the 

environment. 

Cost Effectiveness Alternatives II and III are significantly less costly than Alternative I, as 

Alternative I includes a significant amount of additional excavation and 

removal/treatment of remaining source material required to achieve a 

Track 2 remedy.  

4.5 Selection of the Preferred Remedy 

All alternatives would be protective of human health and the environment and would meet the 

remedy selection criteria. Alternative III would achieve all of the remedial action goals established 

for the redevelopment project and would be more feasibly implemented.  Alternative III would 

effectively reduce contaminant mobility and toxicity and would be similarly effective in the 

reduction of contaminant toxicity and volume. Alternative I would be more effective in the long-

term because it would address additional source material beneath the required supplemental 

treatment depth of el -23 feet NAVD88; however, the technical challenges, additional cost, short-

term impacts and schedule associated with the depth of treatment, installation of SOE, and 

dewatering make this alternative less feasible than Alternative III.  Alternative III is similarly 

protective of human health and the environment as Alternative I. The Alternative III remedy 

incorporates ICs and ECs to address residual impacts and these controls should be easily 

implementable in the long-term pursuant to an SMP and EE. While Alternative II would have the 

least short-term impacts and would be most cost-effective, Alternative III more closely aligns 

with NYSDEC’s and USEPA’s supplemental remediation goal and objectives for the site. 

Alternative II is the selected remedy.   

4.6 Summary of the Selected Remedial Actions 

Alternative III, a Track 4 restricted-residential remedy, would include the following tasks: 

• Development and implementation of a CHASP and CAMP for the protection of on-site 

workers, visitors, the community, and the environment during remediation and ground-

intrusive construction activities 

• Implementation of a PDI to further delineate the nature and extent of non-MGP-related 

impacts in soil, groundwater, and soil vapor at the site.  

• Implementation of a remedial design investigation and/or preparation of remedial 

design(s) for the evaluation of ISS (with contingencies for permeation grouting) and ISGS 

as remedial elements to address NAPL/GCM remaining at the site 
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A more detailed description of the evaluation of supplemental remedial measures is 

provided in Section 4.3.2. 

• Installation of an upland wing-wall along a portion of Huntington Street (as part of the 

Huntington Street End Bulkhead construction), which is anticipated to extend inland 

approximately 30 feet from the bulkhead barrier wall and consist of about 46-foot-long, 

steel, sealed-seam, interlocking sheet piles installed from about el 11 to el -35 NAVD88.  

• Excavation, stockpiling, off-site transport, and disposal of historic fill and native soil in 

accordance with federal, state, and local rules and regulations to achieve a Track 4 

cleanup. Anticipated remediation- and development-related excavation areas are 

summarized as follows:  

Remediation-Related Excavation 

• Excavation and removal of soil/fill in areas of the site where ISS is implemented 

to account for pre-clearing of potential obstructions and ISS swell.  

• Excavation to depths between about 2 and 6 feet bgs for the installation of ECs 

(site-wide composite cover system and soil vapor mitigation systems). 

• If encountered during development-related excavation, additional excavation may 

be required for the removal of visible NAPL-saturated material in shallow soil, to 

the greatest extent feasible (i.e., without the need for additional support-of-

excavation or dewatering), in areas that will not be addressed through ISS, 

permeation grouting, and/or ISGS. 

• Additional remedial excavation may be required based on the results of the 

forthcoming PDI.  

Development-Related Excavation 

• Excavation to depths between about 6 and 12 feet bgs for installation of building 

foundation elements (i.e., pile caps, building cores, and/or elevator pits/sumps). 

• Appropriate off-site disposal of historic fill and soil in accordance with federal, state, and 

local rules and regulations for handling, transport, and disposal 

• Screening of excavated soil/fill for indications of contamination by visual, olfactory, or 

instrumental methods 

• Import and placement of clean fill (virgin crushed stone, recycled concrete aggregate 

[RCA], soil) meeting the lower of the 6 NYCRR Part 375 RURR and Protection of PGW 

SCOs, where testing is applicable, to raise grades for development purposes and for the 

composite cover system 
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• Preparation and submission of a Pile Installation Work Plan to NYSDEC for review and 

approval prior to commencement of foundation element installation. The Pile Installation 

Work Plan would detail pile installation methodology and show pile locations 

• Decommissioning and removal of underground storage tanks (USTs), if encountered, 

including documentation of proper handling and disposal of associated impacted material 

and the UST contents 

• Collection and analysis of documentation soil samples to document remaining 

contamination beneath the site-wide composite cover system (except areas where ISS is 

implemented and in the area previously excavated to el -10 feet during National Grid’s 

implementation of the 100% Remedial Design) 

• Installation of a vapor barrier membrane and soil vapor mitigation system (i.e., a SMD 

system) beneath the proposed site buildings 

• Installation of a site-wide composite cover system comprised of concrete building 

foundation slabs, impervious concrete/asphalt surfaces, a minimum of 2 feet of 

acceptable fill underlain by a high-visibility demarcation layer (i.e., orange snow fencing), 

and/or another cover type acceptable to the NYSDEC to prevent exposure to remaining 

contaminated soil 

• Protection and/or relocation of existing groundwater monitoring and recovery wells for 

ongoing groundwater monitoring and DNAPL recovery operations being implemented for 

the Former Citizens MGP site. Groundwater monitoring and/or recovery wells that cannot 

be protected during construction would be replaced in-kind in coordination with National 

Grid and/or the NYSDEC. 

• Evaluation of the need for further groundwater treatment for areas outside the bulkhead 

that are not solidified through ISS or permeation grouting. As noted in Section 3.3.2, 

dissolved-phase concentrations of site contaminants in shallow zone groundwater 

currently meet or nearly meet applicable NYSDEC SGVs along the western and southern 

perimeters of the site. 

• Establishment of use restrictions (i.e., ICs) including prohibition on site groundwater use 

and prohibitions on sensitive site uses, such as farming or vegetable gardening, to 

eliminate or mitigate future potential exposure pathways 

• Recording of an environmental easement referencing ECs and ICs to prevent future 

exposure to remaining contamination 

• Publication of an SMP for long-term management of remaining contamination as required 

by the environmental easement, including plans for IC/EC: 1) implementation, 2) 

monitoring, 3) operation and maintenance, and 4) reporting 
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5.0 REMEDIAL ACTION PROGRAM 

5.1 Governing Documents 

The primary documents governing the remedial action are summarized in this section. As 

referenced, copies of the full plans are provided in the appendices. 

5.1.1 Standards, Criteria, and Guidance 

In accordance with NYSDEC DER-10 and Environmental Conservation Law (ECL) § 27-1415, the 

objectives of the remedial action are to: (1) reduce the concentrations of contaminants of concern 

at the site to meet those levels that will protect public health and the environment, and (2) isolate 

the site from migration of contaminated groundwater and soil vapor from potential unknown 

off-site sources.  Where identifiable sources of contamination are found on the site, the sources 

will be removed or eliminated to the greatest extent feasible, regardless of presumed risk or 

intended use of the site. 

Also in accordance with DER-10, the Remedial Action Objectives (RAO) for this site are defined 

as medium-specific objectives for the protection of public health and the environment and are 

developed based on contaminant-specific SCGs. The SCGs for the site include: 

• NYSDEC DER-10 Technical Guidance for Site Investigation and Remediation (2010) 

• NYSDEC DER-23 Citizen Participation Handbook for Remedial Programs (March 2010)  

• NYSDEC TOGS 1.1.1 – Ambient Water Quality Standards and Guidance Values and 

Groundwater Effluent Limitations (1998)  

• NYSDEC TOGS 5.1.8 – New York State Stormwater Management Design Manual (2008) 

• NYSDEC TOGS 5.1.10 – New York Standards and Specifications for Erosion and Sediment 

Controls (2005)  

• NYSDEC Generic Template for Final Remedial Action Work Plan DER Managed Projects 

• NYSDEC DER-2 – Making Changes to Selected Remedies 

• NYSDEC CP-51 – Soil Cleanup Guidance (2010) 

• NYSDEC CP-43 Groundwater Monitoring Well Decommissioning Policy (2009) 

• NYSDOH – Guidance for Evaluating Soil Vapor Intrusions in the State of New York (2006) 

and subsequent updates 

• Title 10 of the Official Compilation of Codes, Rules and Regulations of the State of New 

York, Chapter 1, Part 5-1 – Drinking Water Supplies, Public Water Systems 

• 6 NYCRR Part 360 – General Provisions 
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• 6 NYCRR Part 364 – Waste Transporter Permits 

• 6 NYCRR Part 370 – Hazardous Waste Management System 

• 6 NYCRR Part 375 – Environmental Remediation Programs 

• 6 NYCRR Part 376 – Land Disposal Restrictions 

• 6 NYCRR Part 700-706 – Surface Water and Groundwater Classification Standards 

• 6 NYCRR Part 750 – State Pollutant Discharge Elimination System (SPDES) Regulations 

• Code of Federal Regulations (CFR) Title 29 Part 1910.120 - Hazardous Waste Operations 

and Emergency Response Standard 

• CFR Title 29 Part 1926 - Safety and Health Regulations for Construction  

• NYSDEC Spill Response Guidance Manual 

• NYSDEC Sampling, Analysis, and Assessment of PFAS Under NYSDEC’s Part 375 

Remedial Programs (April 2023) 

5.1.2 Site Specific CHASP  

The RE oversaw the preparation of a site-specific CHASP to address known and reasonably 

anticipated contaminants at the site.  The CHASP will apply to all remedial and construction-

related work on site. The CHASP provides a mechanism for establishing a site safety office, on-

site safe working conditions, safety organization, procedures, and personal protective equipment 

(PPE) requirements. The CHASP meets the requirements of 29 CFR 1910 and 29 CFR 1926 

(which includes 29 CFR 1910.120 and 29 CFR 1926.65). The CHASP includes, but is not limited 

to, the following components: 

• Organization and identification of key personnel; 

• Training requirements; 

• Medical surveillance requirements; 

• List of site hazards; 

• Excavation safety; 

• Drill rig safety; 

• Work zone descriptions and monitoring procedures; 

• Personal safety equipment and protective clothing requirements; 

• Decontamination requirements; 

• Standard operating procedures; 
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• Contingency plan; and 

• Safety data sheets (SDS). 

Remedial work performed under this plan will be in full compliance with governmental 

requirements, including site and worker safety requirements mandated by OSHA.  

The Volunteer and associated parties preparing the remedial documents submitted to the State 

and those performing the construction work, are completely responsible for the preparation of 

their own appropriate CHASP and for the appropriate performance of work in accordance with 

that plan and applicable laws.  

The CHASP and requirements defined in this RAWP pertain to all remedial and invasive work 

performed at the site until approval of the Final Engineering Report (FER). If required, confined 

space entry will comply with all OSHA requirements to address the potential risk posed by 

combustible and toxic gasses. 

5.1.3 Quality Assurance Project Plan (QAPP)  

The RE oversaw the preparation of a Quality Assurance Project Plan (QAPP) that describes the 

quality control components employed so that the proposed remedial design accomplishes the 

remedial goals, remedial action objectives, and is completed in accordance with the design 

specifications. The QAPP is provided as Appendix G and includes: 

• Responsibilities of key personnel and their organizations for the proposed remedy; 

• Qualifications of the quality assurance officer; 

• Sampling requirements including methodologies, quantity, volume, locations, frequency, 

and acceptance and rejection criteria; and 

• Description of reporting requirements for quality assurance activities including weekly 

quality assurance review reports, periodic quality assurance and quality control audits, and 

other report.  

5.1.4 Construction Quality Assurance Plan (CQAP) 

The RE oversaw the preparation of this Construction Quality Assurance Plan (CQAP) that 

describes the quality control components employed so that the proposed remedial design 

accomplishes the remedial goals and is completed in accordance with design specifications. 

Because the remedial design is being accomplished through building construction, the contractor 

and construction manager will have the primary responsibility to provide construction quality. A 
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list of engineering personnel involved in implementation of the CQAP and procedures that will 

be carried out by the remedial engineering team are identified below. 

Remedial Engineer (RE): Gerald Nicholls, PE, CHMM 

Project Manager: Paul McMahon, PE 

Langan Health & Safety Officer: Anthony Moffa Jr., CHMM 

Site Safety Coordinator: William Bohrer, PG 

Field Team Leader: Michael Au, EIT 

Quality Assurance Officer (QAO): Michael Burke, PG, CHMM 

Project personnel résumés are provided in Appendix H. 

The RE will directly supervise field personnel that will be on-site during the remedial action to 

monitor particulates and organic vapor in accordance with the CAMP. Daily reports will be 

submitted to NYSDEC and NYSDOH and will include reporting of CAMP results that exceed the 

specified action levels. 

The RE will directly supervise field personnel that will meet with the Construction Superintendent 

daily to discuss the plans for that day and schedule upcoming activities. The field personnel will 

document remedial activities in daily reports.  

The RE will directly supervise field personnel that will screen the excavation with a PID during 

intrusive activities. All readings will be noted in the record. Elevated readings will be reported to 

NYSDEC and NYSDOH in the daily reports. The field personnel will collect confirmation endpoint 

soil samples in accordance with this RAWP.  

A photo log will be kept to document construction activities by still photos. The photo log may 

also be used to record activities recorded in the daily report. 

The project field notebook will be used to document all sampling activities and how they 

correspond to the RAWP. All observations, field and laboratory tests will be recorded in the 

project field notebook or on separate logs. Recorded field observations may take the form of 

notes, charts, sketches, or photographs.  

The Field Team Leader will maintain the current field book and original field paperwork during the 

performance of work. The Project Manager will maintain the field paperwork after completion 

and will maintain submittal document files.  

5.1.5 Soil/Fill Management Plan 

The RE oversaw the preparation of an SFMP that includes detailed plans for managing soil/fill 

that is disturbed at the site, including excavation, handling, storage, transport, and disposal. It 

also includes controls that will be applied to these efforts to facilitate effective, nuisance-free 
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performance in compliance with applicable federal, state, and local laws and regulations 

(Section 6.0).  

5.1.6 Soil Sediment and Erosion Control Plan 

Erosion and sediment controls for the site will be designed and documented in a Stormwater 

Pollution Prevention Plan (SWPPP). Best Management Practices (BMP) will be employed to 

mitigate erosion and prevent the migration of sediment off-site throughout construction. 

Components of the SWPPP are further described in Section 6.10. 

5.1.7 Community Air Monitoring Plan (CAMP)  

A site-specific CAMP, included in Appendix E, was developed in accordance with the NYSDOH 

Generic CAMP and includes special requirements for work within 20 feet of potentially exposed 

individuals or structures.  Community air monitoring will be conducted as outlined in Section 6.  

5.1.8 Contractors Site Operations Plan (SOP)  

The RE will review all plans and submittals for this remedial project (including those listed above 

and contractor and sub-contractor document submittals) and document their compliance with 

this RAWP. The RE is responsible for documenting that contractor and subcontractor document 

submittals are in compliance with this RAWP.  Remedial documents will be submitted to 

NYSDEC and NYSDOH in a timely manner and prior to the start of work. 

5.1.9 Odor, Dust, and Nuisance Control Plan 

An Odor, Dust, and Nuisance Control Plan was developed and is included as Appendix F.  

5.1.10 Green Remediation Principles and Best Management Practices 

The NYSDEC DER-31 Green Remediation Policy requires that green remediation concepts and 

techniques be considered during all stages of the remedial program, with the goal of improving 

the sustainability of the cleanup and summarizing the net environmental benefit of any 

implemented green technology.  

Green remediation principles and techniques will be implemented to the extent feasible in the 

remediation phase of the remedy per DER-31. The green remediation components that will be 

evaluated are as follows:  

• Waste Generation 

• Energy Usage 

• Emissions 

• Water Usage 

• Land and/or Ecosystems  
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The remedy will include the implementation of several best management practices (BMPs) 

related to these green remediation components. The BMPs are outlined below.  

Waste Generation  

Waste generation considers the management of waste associated with remedial activities and 

any waste reduction projects including, but not limited to, material reuse and recycling. Several 

waste streams will be generated during implementation of the remedy (e.g., dewatering fluids, 

soil, polyethylene sheets used for stockpile coverage and separating types of contamination, 

nitrile gloves for endpoint sampling, disposable sample ware, acetate liners from drilling 

operations, tubing and buckets from groundwater performance monitoring, decontamination 

materials). When possible, an effort will be made to minimize consumption/generation of such 

materials. If possible, decontamination and reuse of applicable materials will be considered. 

Electronic methods of data collection (e.g., tablets) will also be used to reduce paper and pen 

consumption when possible.  

Electrical Energy Use 

Energy usage considers the electricity needed for remediation activities. Energy will be required 

for charging equipment (e.g., PID, air monitoring equipment, groundwater sampling equipment). 

Battery-powered equipment will be turned off when not in use to limit charging activities. 

Emissions 

Emissions tracking considers fuel usage for transportation of personnel to and from the site, 

trucks used for export of contaminated material or import of backfill material, equipment and 

laboratory sample couriers, and construction equipment. 

To reduce fuel usage, trucks and heavy machinery operators will be encouraged to reduce idling 

time and shut down vehicles or equipment when not in use. The contractor will also be 

encouraged to perform routine, on-time maintenance such as oil changes to improve fuel 

efficiency.  

When possible, personnel will be encouraged to take public transport and equipment/sample 

deliveries and pickups will be consolidated to reduce transport needs.  

Water Usage  

Water usage considers sources of water for tasks such as decontamination, irrigation, etc. The 

public water supply will be used when water is required for decontamination activities or dust 

suppression. This will be required for effective implementation of the remedy and the protection 

of human health. Water will only be consumed when necessary, and consumption will be in 

accordance with local regulations.  
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Land and/or Ecosystems 

Land and/or ecosystems consider any disturbances and restoration of land and/or ecosystems as 

part of the implementation/operation of the remedy. No ecosystems will be disturbed during 

construction.  

Climate Change Impacts 

The potential exists for an increase in stormwater runoff with time because of an increase in 

extreme storm events as a result of climate change. In the near term, during construction, BMPs 

for storm water management will be followed and enhanced measures will be taken before, 

during and after extreme weather events. In the long term, the redevelopment of the site will 

include improvement of the site drainage, which will help to mitigate the effects of flooding.  

Reporting 

The FER will include a discussion of the green remediation practices/technologies employed 

throughout the remedial program. A footprint analysis using a DER accepted model, and any 

tracking methods used through the construction including restoration activities will be included. 

Before approval of an FER and issuance of a certificate of completion, all project reports will be 

submitted in digital form on electronic media (PDF). 

5.2 General Remedial Construction Information 

5.2.1 Project Organization 

This section presents the anticipated project organization and associated roles, including key 

personnel, descriptions of duties and lines of authority in the management of the RAWP. 

Information regarding the organization/personnel and their associated responsibilities is provided 

below. 

5.2.2 Remedial Engineer 

The RE for this project will be Gerald Nicholls, P.E. The RE is a registered Professional Engineer 

(PE) licensed by the State of New York who will have primary direct responsibility for 

implementation of the remedial program. The RE will certify in the FER that the remedial activities 

were observed by qualified environmental professionals under his supervision and that the 

remediation requirements set forth in the RAWP and any other relevant provisions of ECL 27-

1419 have been achieved in accordance with this RAWP. Other RE certification requirements are 

listed later in this RAWP. 

The RE will direct field personnel to document the work of other contractors and subcontractors 

involved in all aspects of remedial construction, including soil excavation, stockpiling, 

characterization, removal and disposal, dewatering, air monitoring, emergency spill response 
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services, import of backfill material, and management of waste transport and disposal. The RE 

will be responsible for all appropriate communication with NYSDEC and NYSDOH.  

The RE will review all pre-remedial plans submitted by contractors for compliance with this RAWP 

and will certify compliance in the FER. 

In the FER, the RE will provide the certifications listed in Section 9.1 of this RAWP. 

5.2.3 Remedial Action Construction Schedule 

The anticipated remedial action construction schedule is provided in Section 10.0 of this RAWP. 

The NYSDEC will be promptly notified of proposed changes, delays, or deviations to the 

schedule.  

5.2.4 Work Hours 

The hours of operation of remedial construction will conform to the NYCDOB construction code 

requirements or according to specific variances issued by that agency. NYSDEC will be notified 

by the Volunteer of any variances issued by the NYSDOB. NYSDEC reserves the right to deny 

alternate remedial construction hours. 

5.2.5 Site Security 

The site perimeter will be secured with gated and signed plywood fencing with restricted points 

of entry in accordance with NYCDOB and NYCDOT permits and requirements.  The purpose of 

the fencing is to limit site access to authorized personnel, protect pedestrians from site activities, 

and maintain site security. 

5.2.6 Traffic Control 

Site traffic will be controlled through designated points of access along Smith Street and 

Huntington Street. Access points will be continuously monitored and if necessary, a flagging 

system will be used to protect workers, pedestrians, and authorized guests. Traffic will also 

adhere to applicable local, state, and federal laws. 

5.2.7 Contingency Plan 

The contingency plans described below have been developed to address unexpected discoveries 

of additional contaminated media and/or unexpected USTs.  

5.2.7.1  Discovery of Additional Contaminated Soil 

During remediation and construction activities, the soil will be continuously monitored by the 

RE’s field representatives using a PID as well as visual and olfactory field screening to identify 

previously unknown contamination and soil that may not be suitable for the selected disposal 

facilities. Material exhibiting evidence of unknown or unexpected contaminated medial will be 

segregated and sampled for lab analysis in accordance with disposal facility requirements. If the 
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facility is not permitted to receive the suspect materials, the material will be disposed of off-site 

at a permitted facility able to receive the material based on the characterization data.  

5.2.7.2  Discovery of Unexpected USTs 

Previously unidentified USTs may be discovered during site-wide excavation. Any USTs 

encountered during remedial and/or construction activities will be decommissioned in accordance 

with 6 NYCRR Parts 612.2 and 613.9 and NYSDEC DER-10 Section 5.5.  Once the tank, its 

contents, and associated piping are removed, post-excavation soil samples will be collected per 

the requirements of NYSDEC DER-10 and this RAWP. If encountered, petroleum-impacted soil 

in the unsaturated zone will be excavated as practicable. Petroleum-impacts at the groundwater 

table will be addressed through either excavation or in-situ treatment. Excavated petroleum-

impacted material will be stockpiled separately from fill/soil, characterized, and disposed of off-

site at a permitted disposal facility in accordance with applicable regulations. If impacted-soil 

cannot be excavated, a remedial plan will be submitted to NYSDEC to address remaining source 

material. UST closure documentation, including contractor affidavits, waste manifests, and tank 

disposal receipts, will be included as appendices to the FER.  USTs will be registered and 

decommissioned with the NYSDEC PBS unit, as necessary.  

If USTs are encountered during invasive site work, the findings will be promptly communicated 

to the NYSDEC’s Project Manager and detailed in daily reports and subsequent monthly BCP 

progress reports. 

5.2.8 Worker Training and Monitoring  

Worker training and monitoring will be conducted in accordance with the CHASP, which is 

provided in Appendix D.  

5.2.9 Agency Approvals  

Permits or government approvals required for remedial construction will be obtained before the 

start of remedial construction. The planned end-use for the site is in conformance with the current 

zoning for the property as determined by New York City Department of Planning. A certificate of 

completion will not be issued for the project unless conformance with zoning designation is 

demonstrated. 
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5.2.10 Pre-Construction Meeting with NYSDEC 

Prior to the onset of construction, a meeting will be held between the NYSDEC, RE, Volunteer, 

Construction Manager, and Contractor to discuss project roles, responsibilities, and expectations 

associated with this RAWP.  

5.2.11 Emergency Contact Information 

An emergency contact sheet with names and phone numbers is included in the CHASP, provided 

as Appendix D. That document will define the specific project contacts for use by NYSDEC and 

NYSDOH in the case of a day or night emergency. 

5.3 Site Preparation 

The RE will work with the Volunteer and their contractors so that site development activities will 

not interfere with, or otherwise impair or compromise, remedial activities proposed in this RAWP. 

5.3.1 Mobilization 

Prior to commencing remedial construction, the Contractor will mobilize to the site and prepare 

for remedial activities. Mobilization and site preparation activities may include the following: 

• Identifying the location of all aboveground and underground utilities (e.g., power, gas, 

water, sewer, telephone), equipment, and structures (as necessary to implement the 

remediation); 

• Mobilizing necessary remediation personnel, equipment, and materials to the site; 

• Constructing one or more stabilized construction entrances consisting of virgin crushed 

stone or RCA at or near the site exit, which takes into consideration the site setting and 

site perimeter; 

• Constructing a decontamination pad for trucks, equipment, and personnel that come into 

contact with impacted materials during remedial activities; 

• Installing erosion and sedimentation control measures, as necessary; and 

• Installing temporary fencing or other temporary barriers to limit unauthorized access to 

areas where remediation activities will be conducted. 

5.3.2 Erosion and Sedimentation Controls 

Based on the size of the site and the planned excavation, select common erosion and 

sedimentation control practices (i.e., perimeter silt fencing, inlet protection, stabilized 

construction entrances, dust control via water sprinkling, etc.) will be necessary and will be 

performed in accordance with the project-specific SWPPP. Best management practices for soil 
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erosion will be selected to minimize erosion and sedimentation off site from the start of the 

remediation to the completion of development.  

5.3.3 Monitoring Well Decommissioning 

If required, existing groundwater monitoring wells will be decommissioned in accordance with 

NYSDEC Commissioner Policy (CP)-43. The only exception to this is if the full length of the well 

is to be excavated during remediation and development. If required, well decommissioning will 

be performed by an experienced driller and logged by the driller and Langan personnel. 

Decommissioning documentation will be provided in the FER. Monitoring wells will not be 

decommissioned without prior approval from the NYSDEC project manager. 

5.3.4 Stabilized Construction Entrance(s) 

Stabilized entrance areas will be constructed to prevent decontaminated trucks from being 

re-contaminated by site soil before exiting. The areas will be covered with virgin crushed stone 

or RCA and graded so that water generated from truck washing operations will be directed to a 

lined containment area for collection and future off-site disposal. The contractor will protect and 

maintain the existing sidewalks and roadway at site entrance points.  

5.3.5 Utility Marker and Easements Layout  

The Volunteer and their contractors are solely responsible for the identification of utilities that 

might be affected by work under the RAWP and implementation of all required, appropriate, or 

necessary health and safety measures during performance of work under this RAWP. The 

Volunteer and their contractors are solely responsible for safe execution of all invasive and other 

work performed under this RAWP. The Volunteer and their contractors must obtain any local, 

state, or federal permits or approvals pertinent to such work that may be required to perform 

work under this RAWP. Approval of this RAWP by NYSDEC does not constitute satisfaction of 

these requirements. 

The presence of utilities and easements on the site will be investigated by the RE, Volunteer and 

their contractors. No impediments to the planned work under this RAWP are expected by known 

utilities or easements on the site.  

5.3.6 Sheeting and Shoring 

Appropriate management of structural stability of on-site or off-site structures during on-site 

activities including excavation is the sole responsibility of the Volunteer and their contractors. The 

Volunteer and their contractors are solely responsible for safe execution of all invasive and other 

work performed under this RAWP. The Volunteer and their contractors must obtain any local, 

state, or federal permits or approvals that may be required to perform work detailed in this RAWP.  
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5.3.7 Equipment and Material Staging 

The contractor will notify the RE and the Volunteer, in writing with receipt confirmed, of pending 

site work mobilization at least 30 calendar days in advance.  During mobilization, construction 

equipment will be delivered to the site, temporary facilities constructed, and temporary utilities 

installed. The contractor will place and maintain temporary toilet facilities within the work areas 

for usage by all site personnel. The contractor will provide drinking water for all site personnel. 

5.3.8 Decontamination Area 

The contractor will construct decontamination pads at each site entrance/exit planned for 

construction vehicle usage. The location of decontamination pads may change periodically to 

accommodate the contractor’s sequencing of work. When required, the pads will be constructed 

by the contractor to collect wastewater for off-site disposal or treatment and discharge, if 

generated during decontamination activities.  The design will consider adequate space to 

decontaminate site equipment and vehicles, and sloping and liners to facilitate collection of 

wastewater. Any collected truck rinsate and decontamination wastewater shall be either 

discharged in accordance with an applicable discharge permit or tested and transported to an off-

site disposal facility that is permitted to accept this waste, in accordance with applicable local, 

state and federal regulations.  The contractor will maintain the decontamination pad(s) throughout 

the duration of site work. Prior to demobilization, the contractor will deconstruct the pads and 

dispose of materials as required. 

If the contractor uses high pressure washing methods, the contractor shall provide splash 

protection around the vehicle decontamination facility to prevent splatter and mist migrating off-

site during the vehicle decontamination process. Splash protection shall be temporary and stable 

and capable of being dismantled in the event of high winds. 

Accumulated truck rinsate and decontamination materials will be collected and commingled with 

other waste streams for disposal. The contractor will maintain the decontamination pad(s) 

throughout the duration of site work. Prior to demobilization, the contractor will deconstruct the 

pads and dispose of materials as required.  

5.3.9 Site Fencing 

The site perimeter will be secured with gated and signed plywood fencing. The purpose of the 

fencing is to limit site access to authorized personnel, protect pedestrians from site activities and 

maintain site security.  

5.3.10 Demobilization 

The contractor will be responsible for demobilizing all labor, equipment and materials not 

designated for off-site disposal. The RE will be required to document that the remediation 

contractor has decontaminated all equipment and materials before removal from the site. The RE 
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will document performance by the contractor of any follow-up coordination and maintenance for 

the following activities: removal of sediment and erosion control measures and disposal of 

materials in accordance with acceptable rules and regulations; removal of any remaining 

contaminated material or wastes; equipment decontamination; and general refuse disposal. 

5.4 Reporting 

Daily and monthly BCP progress reports and an FER will document the remedial action. The RE 

responsible for certifying the reports will be an individual licensed to practice engineering in the 

State of New York; Gerald Nicholls, P.E., of Langan, will have this responsibility. Should Mr. 

Nicholls become unable to fulfill this responsibility, another suitably qualified New York State PE 

will take his place. Daily and monthly reports will be included as appendices to the FER. In 

addition to the periodic reports and the FER, copies of all relevant contractor documents will be 

submitted to the NYSDEC.  

5.4.1 Daily Reports 

Daily reports will be submitted to NYSDEC and NYSDOH Project Managers during on-site 

remedial construction activities by noon each day following the reporting period and will include: 

• An update of progress made during the reporting day; 

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

• References to alpha-numeric map for site activities; 

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

• CAMP data collected throughout the reporting period and a summary of CAMP findings, 

including corrective actions for instances where action levels were exceeded, if any; 

• An explanation of notable site conditions; 

• A description of anticipated site activities; and  

• The NYSDEC-assigned project number will appear on all reports. 

Daily reports are not intended to be the mode of communication for notification to the NYSDEC 

of emergencies (accident, spill), requests for changes to the RAWP or other sensitive or time 

critical information. However, such conditions must also be included in the daily reports. 

Emergency conditions and changes to the RAWP will be addressed directly to NYSDEC Project 

Manager via personal communication. 

Daily Reports will include a description of daily activities keyed to an alpha-numeric map for the 

site that identifies work areas. These reports will include a summary of air sampling results, odor 

and dust problems and corrective actions, and complaints received from the public. 
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5.4.2 Monthly Reports 

Monthly reports will be submitted to NYSDEC and NYSDOH Project Managers by the tenth of 

the month following the reporting period. The monthly reports will include the following 

information, as well as any additional information required by the BCA:  

• Activities relative to the site during the previous reporting period and those anticipated for 

the next reporting period, including a quantitative presentation of work performed (i.e., 

tons of material exported and imported, etc.); 

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

schedule; 

• Sampling results received following internal data review and validation, as applicable; and 

• An update of the remedial schedule including the percentage of project completion, 

unresolved delays encountered or anticipated that may affect the future schedule, and 

efforts made to mitigate such delays. 

5.4.3 Other Reporting 

Photographs will be taken of all remedial activities and submitted to NYSDEC in digital format. 

Photographs will illustrate all remedial program elements and will be of acceptable quality. 

Representative photos of the site before any remedial actions and of each contaminant source, 

source area and site structures before, during and after remediation will be provided. 

Photographs will be included in the daily reports as needed, and a comprehensive collection of 

photos will be included in the FER.   

Site records for remedial work will be appropriately documented and maintained on-site during 

the project and be available for inspection by NYSDEC and NYSDOH staff.  

5.4.4 Complaint Management Plan 

The management plan for documenting complaints is detailed below. 

Item Description 

Approach 

Complaints regarding remediation or construction activities/operations will be 

minimized and mitigation measures will be implemented to reduce the 

incidence of complaints. 

Objective 
To manage environmental complaints from the community regarding 

construction or remediation. 

Implementation 

Strategy/Mitigation 

Measures 

All complaints will be documented on a complaint register. The register will 

be maintained as an ongoing record.  

Each entry will include the following information:  

• Time, date, and nature of complaint;  

• Type of communication (telephone, letter, personal, etc.);  

• Name, contact address and contact number; and 
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Item Description 

• Response and investigation undertaken as a result of the complaint and 

action taken with the signature of the responsible person. 

Each complaint will be investigated as soon as practicable in relation to the 

requirements. 

Monitoring 
A representative from the Volunteer or the RE will follow up on the complaint 

within two weeks of receipt to ensure it has been resolved. 

Reporting 
Upon receipt, the NYSDEC will be notified. Complaints and resolutions will 

be documented in the daily reports. 

Corrective Action 

Should an incident or failure to comply occur in relation to the management 

of environmental complaints, one or more of the following corrective actions 

will be undertaken as appropriate:  

• Conduct additional training of staff to handle environmental complaints; 

• Investigate why the environmental complaint was not addressed within 

the specified time frame; and 

• Investigate the complaint and action follow-up according to the 

investigation results. 

5.4.5 Deviations from the RAWP  

Necessary deviations from the RAWP will be coordinated with the NYSDEC in advance. 

Notification will be provided to the NYSDEC by telephone/email for conditions requiring 

immediate action (e.g., conditions judged to be a danger to the surrounding community). Based 

on the significance of the deviation, an addendum to this RAWP may be necessary and will 

include: 

• Reasons for deviating from the approved RAWP; 

• Approval process to be followed for changes/editions to the RAWP; and 

• Effect of the deviations on overall remedy. 
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6.0 SOIL/FILL MANAGEMENT PLAN 

The reasonably anticipated use of the site is commercial and residential.  Remaining soil 

contamination above the SCOs will be capped with a site-wide composite site cover system that 

will consist of the concrete buildings foundation slabs, impervious concrete/asphalt surfaces, a 

minimum 2-foot soil cover system (where slab does not exist) that will meet the SCOs for the 

proposed site use of the site (as set forth in Part 375-6.7[d], and/or another cover type acceptable 

to the NYSDEC. 

This section presents the approach to management, disposal and reuse of soil and fill excavated 

from the site. This plan is based on the current knowledge of site conditions, and will be 

augmented with the additional data collected during remediation. Field personnel, under the 

direction of the RE or Qualified Environmental Professional (QEP), will monitor and document the 

handling and transport of contaminated material removed from the site for disposal as a regulated 

solid waste. Field personnel, under the direction of the RE or QEP, will assist the remedial 

contractor in identifying impacted materials during excavation, determining materials suitable for 

direct load-out versus temporary on-site stockpiling, selection of samples for waste 

characterization, and determining the proper off-site disposal facility. Separate stockpile areas will 

be constructed as needed to stage various excavated materials with the intent to more efficiently 

manage and characterize the materials and to avoid comingling of impacted materials with non-

impacted soil. 

6.1 Soil Screening Methods  

Visual, olfactory and PID soil screening and assessment will be performed by field personnel 

under the direction of the RE during all remedial and development excavations into known or 

potentially contaminated material. Soil screening will be performed regardless of when the 

invasive work is done and will include all excavation and invasive work performed during the 

remedy and during development phase, such as excavations for foundations and utility work, 

until completion of the site-wide composite cover system.  

Primary contaminant sources (including but not limited to, source material), waste 

characterization, and remedial design will be surveyed by a surveyor licensed to practice in the 

State of New York. This information will be provided on maps in the FER. 

6.2 Stockpile Methods 

Soil stockpile areas, if needed for the different soil materials, will be constructed for staging of 

site soil, pending loading or waste characterization testing. Separate stockpile areas will be 

constructed to avoid comingling materials of differing waste types. All stockpile areas will meet 

the following minimum requirements: 
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• The excavated soil will be placed onto a minimum thickness of 8-mil low-permeability 

plastic sheeting or tarps of sufficient strength to prevent puncture during use; separate 

stockpiles will be created where material types are different (e.g., petroleum-impacted 

material stockpiled in a contaminated soil area). The use of multiple layers of thinner liners 

is permissible; 

• Equipment and procedures will be used to place and remove the soil that will minimize 

the potential to jeopardize the integrity of the liner; 

• Stockpiles will be covered at the designated times (see below) with minimum 6-mil plastic 

sheeting or tarps, which will be securely anchored to the ground. Stockpiles will be 

routinely inspected and broken sheeting covers will be promptly replaced; 

• Stockpile capacity is approximately 1,000 cubic yards. Stockpiles at capacity will be 

covered until ready for loading; 

• Active stockpiles (e.g., stockpiles that have not reached their capacity) will be covered at 

the end of each workday; 

• Each stockpile area will be encircled with silt fences and hay bales, as needed, to contain 

and filter particulates from rainwater that has drained off the soil, and to mitigate the 

potential for surface water run-off off-site; 

• Stockpiles will be inspected at a minimum once each day and after every storm event. 

Results of inspections will be recorded in a logbook and maintained at the site and 

available for inspection by the NYSDEC; and 

• To reduce the potential exposure and nuisance odors, petroleum-impacted and coal tar-

impacted soil/fill will be directly loaded for off-site disposal, as practicable. If direct-loading 

is not practicable, the soil/fill will be temporarily stockpiled on-site. Petroleum- and coal 

tar-impacted soil/fill stockpiles will remain covered at all times unless material is being 

added to the stockpile or being prepared for disposal.  Periodic VOC monitoring will be 

conducted in the vicinity of coal tar-impacted material stockpiles. Efforts will be made to 

prioritize direct-loading and minimize the duration of stockpiling.  

6.3 Soil/Fill Characterization, Excavation and Load Out 

Excavated soil/fill will be characterized for off-site disposal in a manner suitable to the receiving 

facility and in conformance with applicable permits. Sampling and analytical methods, sampling 

frequency, analytical results and QA/QC will be reported in the FER. All data available for 

soil/material to be disposed of at a given facility must be submitted to the disposal facility for 

review and approval before shipment and receipt. 
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The Volunteer and their contractors are solely responsible for safe execution of invasive work, 

the structural integrity of excavations, structures that may be affected by excavations, and other 

work performed under this RAWP. Field personnel under the direct supervision of the RE or QEP 

will oversee all invasive work and the excavation and loading of excavated material. 

Development-related grading cuts and fills will not be performed without NYSDEC approval of 

the RAWP, and the RE will provide that site development activities will not interfere with, or 

otherwise impair or compromise, remedial activities proposed in this RAWP. 

The RE will be responsible for monitoring egress points for truck and equipment transport from 

the site and ensuring that the contractor is notified of their obligation to immediately clean the 

sidewalks and or streets of dirt and other materials derived from the site during site remediation 

and development. Non-compliance will be reported to the NYSDEC. Locations where vehicles 

enter or exit the site shall be inspected daily for evidence of off-site sediment tracking. Cleaning 

of the adjacent streets will be performed as needed to maintain a clean condition with respect 

to site-derived materials. Loaded vehicles leaving the site will be appropriately lined, securely 

covered, manifested, and placarded in accordance with appropriate federal, state, and local 

(NYCDOT) requirements, and all other applicable transportation requirements. Trucks loaded with 

site soil/fill will be equipped with opaque, tight-fitting covers with the ability to secure the cover 

on all sides of the truck. Trucks hauling fill/soil will not be lined unless the material exhibits free 

liquids or is grossly-impacted. On-site, mechanical processing of fill and contaminated soil is 

prohibited unless otherwise approved by the NYSDEC. 

6.4 Soil/Fill Transport Off-Site 

Transport of soil/fill will be performed by licensed haulers in accordance with appropriate local, 

state, and federal regulations, including 6 NYCRR Part 364. Haulers will be appropriately licensed 

and permitted and trucks properly placarded. Trucks will enter and exit the site using dedicated 

ingress/egress points. Trucks loaded with site soil/fill will be equipped with opaque, tight-fitting 

covers will exit the vicinity of the site using only approved truck routes. Trucks will be prohibited 

from stopping and idling unnecessarily in the neighborhood outside the site. To the extent 

possible, queuing of trucks will be performed on-site to minimize off-site disturbance. Off-site 

queuing will be minimized. 

Proposed inbound and outbound truck routes to the site are shown on Figure 15. These are the 

most appropriate routes and take into account:  

• Limiting transport through residential areas and past sensitive sites; 

• Use of city mapped truck routes; 

• Prohibiting, to the extent feasible, off-site queuing of trucks entering the facility; 

• Limiting total distance to major highways; 
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• Promoting safety in access to highways; and 

• Overall safety in transport. 

A truck wash/cleaning area will be operated on site. The RE will be responsible for documenting 

that outbound trucks are washed and cleaned at the truck wash before leaving the site until the 

remedial construction is complete. Locations where vehicles enter or exit the site will be 

inspected daily for evidence of off-site sediment tracking. 

The RE will be responsible for documenting that egress points for truck and equipment transport 

from the site are clean of dirt and other materials derived from the site during remediation and 

development. Cleaning of the adjacent streets will be performed as needed to maintain a clean 

condition with respect to site-derived materials. 

6.5 Soil/Fill Disposal Off-Site 

Excavated soil/fill and other solid wastes removed from the site will be handled, transported and 

disposed of in accordance with local, state (including 6 NYCRR Parts 360 and 361) and federal 

regulations.  If disposal of fill material is proposed for unregulated disposal (i.e., clean soil 

removed for development purposes), a formal request with an associated plan will be made to 

the NYSDEC’s Project Manager. Unregulated off-site management of materials from this site is 

prohibited without formal NYSDEC approval. 

Excavated soil/fill, including fill, non-hazardous contaminated soil, and hazardous waste (if 

encountered) must be disposed of at an in-state or out-of-state facility licensed to accept the 

material. Non-hazardous fill material can be sent to a construction and demolition debris handling 

and recovery facility only with written approval from the NYSDEC.  Hazardous waste is prohibited 

from being sent to a construction and demolition debris handling and recovery facility (6 NYCRR 

Part 361-5).  Hazardous wastes derived from the site will be managed, transported, and disposed 

of in full compliance with applicable local, state, and federal regulations. 

The following documentation will be obtained and reported by the RE for each off-site disposal 

location used in this project to fully demonstrate and document that the disposal of material 

derived from the site conforms to applicable laws:  

1) A letter from the RE or Volunteer to the receiving facility describing the soil/fill to be 

disposed and requesting formal written acceptance of the material. This letter will state 

that material to be disposed of is contaminated material generated at an environmental 

remediation site in New York State. The letter will provide the project identity and the 

name and phone number of the RE. The letter will include as an attachment a summary 

of all chemical data for the material being transported (including site characterization data); 

and 
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2) A letter from each receiving facility stating it is in receipt of the correspondence (above) 

and is approved to accept the material. These documents will be included in the FER. 

The FER will include an account of the destination of all material removed from the site during 

the remedy, including excavated soil, contaminated soil, fill, solid waste, hazardous waste, non-

regulated material, and fluids. Documentation associated with disposal of material must also 

include records (i.e., manifests and scale tickets) and approvals for receipt of the material by the 

facilities. This information will also be presented in the FER. 

6.6 Soil/Fill Reuse On-Site 

Excavated soil/fill which does not exhibit visual, olfactory, or instrumental evidence of 

contamination may be reused as fill material under a pre-determined beneficial use in accordance 

with the requirements and uses outlined in 6 NYCRR Part 360-13. On-site fill material used as 

backfill for the excavation from which the fill material was taken, or as fill in areas of similar 

physical characteristics on the project property is exempt from regulation per 6 NYCRR Part 

360-13(c). If on-site soil reuse is considered, it will be reused if the requirements in this section 

and NYCRR Part 360 are met. Reuse of soil will be coordinated in advance with the NYSDEC 

project manager and is subject to NYSDEC approval. Grossly-contaminated soil or soil with 

petroleum staining or odor will not be reused on-site. Soil acceptable for reuse must be non-

hazardous.  

Excavated soil may be reused on the site under the proposed remedy. Soil may be reused on 

site beneath the soil cover system, provided that it does not meet the removal requirements in 

the DD and does not consist of source material, grossly contaminated soil, or soil exhibiting 

staining or odor.  Excavated soil may be used as backfill, without additional sampling, for the 

excavation from which the soil was removed, or in areas of similar physical characteristics at the 

site.  

Soil removed during the implementation of the remedy or removed for grading or other purposes 

will not be reused within a cover soil layer, within landscaping berms, or as backfill for subsurface 

utility lines. Organic matter (wood, roots, stumps, etc.) or other solid waste derived from clearing 

and grubbing of the site is prohibited for reuse on-site. Material deemed unfit for reuse will be 

transported off-site for disposal. 

6.7 Fluids Management 

Liquids to be removed from the site, including dewatering fluids, will be handled, transported, 

and disposed of in accordance with applicable local, state, and federal regulations.  Liquids 

discharged into the New York City sewer system must be approved and permitted by the 

NYCDEP. Based on the depth to groundwater observed during the SRDI (5.50 to 8.58 feet bgs), 
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dewatering may be required during excavation. A dewatering and treatment system will be 

designed by the contractor’s New York State-licensed PE, as necessary.   

Dewatered fluids will not be recharged back to the land surface or subsurface without NYSDEC 

approval and will be managed off-site. Discharge of water generated during remedial construction 

to surface waters (i.e., a local pond, stream, or river) is prohibited without an USEPA SPDES 

General Permit. 

6.8 Demarcation 

After the completion of soil removal and any other invasive remedial activities and prior to 

backfilling, a land survey will be performed by a New York State licensed surveyor. The survey 

will define the top elevation of remaining contaminated soils. A physical high-visibility 

demarcation layer, consisting of orange snow material or equivalent material will be placed on 

this surface to provide a visual reference. This demarcation layer will constitute the top of the 

‘Residuals Management Zone,’ the zone that requires adherence to special conditions for 

disturbance of contaminated residual soils defined in the SMP. The survey will measure the grade 

covered by the demarcation layer before the placement of cover soils, pavement, structures, or 

other materials. This survey and the demarcation layer placed on this grade surface will constitute 

the physical and written record of the upper surface of the ‘Residuals Management Zone’ in the 

SMP. A map showing the survey results will be included in the FER and the SMP. 

6.9 Backfill from Off-Site Sources 

Materials proposed for import will be approved by the RE and will be in compliance with 

provisions in this RAWP prior to receipt at the site. Imported soil for backfill must meet the 

requirements of 6 NYCRR Part 375-6.7(d) and NYSDEC DER-10 Section 5.4(e), Table 5.4(e)10, 

and Appendix 5.  A “Request to Import/Reuse Fill or Soil” form, which can be found at 

http://www.dec.ny.gov/regulations/67386.html will be prepared and submitted to the NYSDEC 

project manager for review and approval prior to import.  Material from industrial sites, spill sites, 

other environmental remediation sites or other potentially contaminated sites will not be 

imported to the site. Solid waste will not be imported to the site.  

The FER will include the following certification by the RE: “I certify that all import of soil from off-

site, including source evaluation, approval and sampling, has been performed in a manner that is 

consistent with the methodology defined in the RAWP.” 

Backfill material will consist of clean fill (as described in the following paragraph) or other 

acceptable fill material such as virgin stone from a quarry or RCA. If RCA is imported to the site, 

it will be from a NYSDEC-registered facility in compliance with 6 NYCRR Part 360 registration 

and permitting requirements for the period of acquisition of RCA. Import of RCA will require a 

site-specific Beneficial Use Determination (BUD) by NYSDEC. RCA imported from compliant 

http://www.dec.ny.gov/regulations/67386.html
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facilities will not require chemical testing, unless required by the NYSDEC under the terms for 

operation of the facility. RCA imported to the site must be derived from recognizable and 

uncontaminated concrete. RCA is not acceptable for and will not be used as cover or drainage 

material or be used below the seasonal high water table. RCA or virgin stone must contain less 

than 10% by weight passing a No. 10 sieve to be excluded from NYSDEC DER-10 sampling 

requirements.  

Imported soil (i.e., clean fill) will meet the lower of the 6 NYCRR Part 375 RURR and PGW SCOs. 

Non-compliant soil will not be imported to the site. Clean fill will be segregated at a source/facility 

that is free of environmental contaminants. Qualified environmental personnel will collect 

representative samples at a frequency consistent with NYSDEC CP-51. The samples will be 

analyzed for Part 375 VOCs (USEPA Method 8260), SVOCs (USEPA Method 8270), 

pesticides/PCBs (USEPA Method 8082/8081), metals (USEPA Method 6010), and per and 

polyfluoroalkyl substances (USEPA Draft Method 1633) by NYSDOH ELAP-certified laboratory. 

Upon meeting these criteria, the certified-clean fill be transported to the site and segregated from 

impacted material, as necessary, on plastic until the certified-clean fill is used as backfill.  

Soils that meet ‘exempt’ fill requirements under 6 NYCRR Part 360, but do not meet backfill or 

cover soil objectives for this site, will not be imported to the site without prior approval by 

NYSDEC. The contents of this RAWP and NYSDEC approval of this RAWP should not be 

construed as an approval for this purpose.  

Facilities will be identified in the FER. A PE or QEP will review the 6 NYCRR Part 360 registrations 

and permits for the facilities for the period of acquisition of RCA. Imported RCA, virgin gravel, or 

rock or stone from mines or quarries must have no more than 10% by weight passing through a 

No. 10 sieve and will not require additional testing unless required by NYSDEC under its terms 

for operation of the facility. Addition exemptions from testing requirements may be approved by 

NYSDEC Project Manager based on their review of requests by the PE/QEP.  

Trucks entering the site with imported soil will be securely covered with tight fitting covers.  

6.10 Stormwater Pollution Prevention 

The SWPPP will include detailed requirements for the following erosion and sediment control 

measures:  

• Stabilized construction entrances 

• Dust control 

• Temporary soil stockpile management 

• Silt fencing 

• Inlet protection 
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• Turbidity curtain 

Silt fencing or hay bales will be installed around the perimeter of the remedial construction area, 

as required. Barriers and hay bale checks will be installed and inspected once a week and after 

every storm event; necessary repairs will be made immediately. Results of inspections will be 

recorded in a logbook maintained at the site and available for inspection by the NYCDEP. 

Accumulated sediments will be removed as required to keep the barrier and hay bale check 

functional. Undercutting or erosion of the silt fence toe anchor shall be repaired immediately with 

appropriate backfill materials. Manufacturer's recommendations will be followed for replacing silt 

fence damaged due to weathering. Where discharge locations or points are accessible, they shall 

be inspected to ascertain whether erosion control measures are effective in preventing 

significant impacts to receiving waters.  

The RE will document that the remediation contractor performs stormwater pollution prevention 

measures in accordance with the project-specific SWPPP. 

6.11 Contingency Plan 

If USTs or other previously unidentified contaminant sources are found during development-

related construction, sampling will be performed on surrounding subsurface materials (e.g., 

sediment, soil, stone, etc.), as required by the selected disposal facilities. Chemical analytical 

work will be determined by disposal facility requirements. 

6.12 Community Air Monitoring Plan  

Community air monitoring will be conducted in compliance with the site-specific CAMP included 

in Appendix E. 

The CAMP includes real-time monitoring for VOCs and particulates at the downwind perimeter 

of each designated work area. Continuous monitoring is required for all ground-intrusive activities. 

Ground intrusive activities include, but are not limited to, soil/waste excavation and handling, 

advancement of trenches and test pits, and the installation of soil borings or monitoring wells. 

Periodic monitoring for VOCs is required during non-intrusive activities such as the collection of 

groundwater samples from existing monitoring wells. “Periodic” monitoring during sample 

collection might reasonably consist of collecting a reading upon arrival at a sample location, 

monitoring while opening a well cap or overturning soil, monitoring during well bailing/purging, 

and collecting a reading before leaving a sample location. As an additional measure, fixed CAMP 

stations would operate 24 hours per day for all days of the week (including holidays). Field 

personnel would monitor the perimeter for visible dust and odor and would be available to 

address issues with CAMP, should they arise. 
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CAMP monitoring for VOC levels will be conducted with PIDs, and monitoring for 

dust/particulates will be conducted with particulate sensors equipped with filters to detect 

particulates less than 10 microns in diameter (PM10). Monitoring for particulates and odors will 

be conducted at all times by the RE’s field inspector. The work zone is defined as the general 

area in which machinery is operating in support of remediation activities. A portable PID will be 

used to monitor the work zone and for periodic monitoring of VOCs during activities such as soil 

and groundwater sampling. The site perimeter will be visually monitored for fugitive dust 

emissions. 

The following actions will be taken based on VOC levels measured: 

• If total VOC levels exceed 5 ppm above background for the 15-minute average at the 

perimeter, work activities will be temporarily halted and monitoring continued. If levels 

readily decrease (per instantaneous readings) below 5 ppm above background, work 

activities will resume with continued monitoring. 

• If total VOC levels at the downwind perimeter of the work zone persist at levels in excess 

of 5 ppm above 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 will resume provided that the total organic 

vapor level 200 feet downwind of the work 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 above background for the 15-minute average.  

• If the total VOC level is above 25 ppm at the perimeter of the work zone, activities will be 

shut down. 

The following actions will be taken based on PM10 levels measured and/or based on observations 

of airborne dust: 

• If the downwind particulate level is 100 micrograms per cubic meter (µg/m³) greater than 

background (upwind perimeter) for the 15-minute period or if airborne dust is observed 

leaving the work zone, then dust suppression must be employed.  Work may continue 

with dust suppression techniques provided that downwind PM10 levels do not exceed 

150 µg/m³ above the background level and provided that no visible dust is migrating from 

the work zone. 

• If, after implementation of dust suppression techniques, downwind PM10 levels are 

greater than 150 µg/m³ above the background level, work must be stopped and a re-

evaluation of activities initiated. Work can resume provided that dust suppression 

measures and other controls are successful in reducing the downwind PM10 
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concentration to within 150 µg/m³ of the upwind level and in preventing visible dust 

migration. 

Due to VOC and coal tar impacts present at the site, special requirements for work within 20 feet 

of potentially exposed individuals or structures have been established.  If work areas are within 

20 feet of potentially exposed populations or occupied structures, the continuous monitoring 

locations for VOCs and particulates must reflect the nearest potentially exposed individuals and 

the location of ventilation system intakes for nearby structures.  The use of ECs will be 

considered to prevent exposures related to the work activities and to control dust and odors. 

• If total VOC concentrations opposite the walls of occupied structures or next to intake 

vents exceed 1 ppm, monitoring should occur within the occupied structure(s). 

Background readings in the occupied spaces must be taken prior to commencement of 

the planned work. Any unusual background readings should be discussed with NYSDOH 

prior to commencement of the work.  

• If total particulate concentrations opposite the walls of occupied structures or next to 

intake vents exceed 150 µg/m3, work activities should be suspended until controls are 

implemented and are successful in reducing the total particulate concentration to 150 

µg/m3 or less at the monitoring point.  

Concentrations above actions levels observed in the CAMP will be reported to the NYSDEC and 

NYSDOH Project Managers and included in the daily report. In addition, a map showing the 

location of the downwind and upwind CAMP stations will be included in the daily report.  

6.13 Odor, Dust and Nuisance Control Plan 

Dust, odor, and nuisance control will be accomplished by the contractor as described in the Odor, 

Dust and Nuisance Control Plan included as Appendix F. The FER will include the following 

certification by the RE: “I certify that all invasive work during the remediation and development-

related construction was conducted in accordance with dust and odor suppression methodology 

defined in the RAWP.” 
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7.0 ENGINEERING AND INSTITUTIONAL CONTROLS 

The site will require ECs and ICs to achieve the proposed remedy. ECs and ICs are required to 

protect human health and the environment because contaminated soil, groundwater and soil 

vapor will remain beneath the site after remediation. These ECs and ICs are described hereafter. 

Long-term management of ECs/ICs and of remaining contamination will be executed pursuant to 

a site-specific SMP that will be developed and submitted to the NYSDEC for approval prior to 

submission of the FER.  

ECs will be implemented to protect public health and the environment by appropriately managing 

remaining contamination. The Controlled Property (the site) will have two primary EC systems: 

(1) SMD systems; and (2) a site-wide composite cover system. 

Remaining contamination left on-site after implementation of the proposed remedy will be 

managed in place using ECs/ICs and an NYSDEC-approved SMP to be included in the FER. The 

FER will report the results of post-excavation documentation soil samples in tabular and map 

form. The FER will also include surveyed limits of excavation and location of all final 

documentation samples. 

The existing ECs previously installed by National Grid and the proposed ECs and ICs to be 

implemented under this RAWP are detailed in the following sections.  

7.1 Engineering Controls 

7.1.1 Sealed Bulkhead Barrier Wall 

A sealed bulkhead barrier wall was installed along the western edge of the Gowanus Canal during 

National Grid’s remediation of the site. The bulkhead barrier wall was designed to mitigate the 

potential migration of DNAPL from the site to the Gowanus Canal and to retain upland soils during 

and after the remediation of the Gowanus Canal Superfund site. The bulkhead barrier wall 

consists of a steel interlocking sheet pile headwall secured with tie rods to an upland anchor wall.  

The headwall sheet piles were installed to a tip elevation of approximately el -43 feet NAVD88 

and consist of AZ 42-700N and AZ 46-700N steel sheet piles.  The anchor wall was installed 

approximately 46 to 48 feet inland of the bulkhead headwall and consists of AZ 36-700N steel 

sheet piles, which were installed to a tip elevations of either el -18 or -27 feet NAVD88.  The 

sheet piles of the anchor wall were cut off at approximately el 7 feet NAVD88 and were 

connected to the bulkhead headwall using 3-inch-diameter steel tie rods (installed at 

approximately el 5 feet NAVD88).  

The steel sheet piles of the headwall and anchor walls were constructed using shop-welded 

joints to create an interlocking pair prior to delivery to the site. A hydrophilic waterstop joint 

sealant (Ultraseal P-201, manufactured by Adeka Corporation) was field-applied to sheet pile pairs 
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that were not shop-welded to hydraulically seal the bulkhead barrier wall. Additionally, the steel 

sheet piles were coated on the waterward and landward sides using a solvent-free epoxy resin 

(SikaCor SW-501, manufactured by Sika Deutschland GmbH) and steel components installed 

during construction (i.e., steel plates, rods, and fasteners) have a galvanized finished to mitigate 

future corrosion. As-built drawings of the bulkhead barrier wall will be included in the forthcoming 

Construction Completion Report and Interim Site Management Plan, prepared by National Grid. 

7.1.2 Hydraulic Relief System 

A passive hydraulic relief system was installed immediately behind the bulkhead barrier wall to 

prevent structural damage and excessive deflection of the steel sheet piles due to potential 

increases in groundwater build-up caused by future activities and conditions unrelated to the 

remedy. The system generally consists of 6-inch-diameter perforated high-density polyethylene 

piping and six precast concrete manholes, which are each equipped with an internal water 

quality/treatment unit (First Defense HC Stormwater Treatment Device, manufactured by Hydro 

International, Ltd.), oil/debris stop, and a sediment storage sump.   

The hydraulic relief piping was installed at an average invert elevation of approximately 2.03 feet 

NAVD88 and cleanouts were installed at the end of each piping run to facilitate system 

maintenance. Groundwater collected from the hydraulic relief piping flows through the water 

quality/treatment units prior to discharge into the Gowanus Canal through a series of pipe 

penetrations in the bulkhead barrier wall. The discharge pipes contain in-line check valves 

(Checkmate Inline Check Valve, manufactured by Tideflex Technologies) to prevent surface water 

inflow from the Gowanus Canal into the site. As-built drawings of the hydraulic relief system will 

be included in the forthcoming Construction Completion Report and Interim Site Management 

Plan, prepared by National Grid. 

7.1.3  Soil Stabilization Areas 

The forthcoming remedial design will include an ISS, permeation grouting, and/or ISGS remedy 

to stabilize MGP-related contamination from surface grade to el -23 feet NAVD88. Following 

implementation of the remedy, drawings will be prepared to document the extents of the ISS 

monolith(s) and/or ISGS-treated areas of the site.  

7.1.4 DNAPL Recovery Wells 

A series of ten recovery wells (CGRW-06I, CGRW-06D, CGRW-19I, CGRW-19D, CGRW-20I, 

CGRW-20D, CGRW-21I, CGRW-21D, CGRW-22I, and CGRW-22D) were installed on the site by 

National Grid for ongoing monitoring and removal of recoverable DNAPL. The recovery wells will 

be gauged for monitoring and DNAPL recovery at a frequency consistent with the forthcoming 

Interim Site Management Plan, prepared by National Grid. 
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7.1.5 SMD System  

An active SMD system will be designed to mitigate soil vapor intrusion from any remaining on-

site or off-site contaminant sources. The SMD system will be installed below occupied portions 

of the lowest level of the proposed buildings, excluding open-air or mechanically-ventilated 

parking garages and loading docks, per NYCDOB Mechanical Code, or portions of the buildings 

that extend below the groundwater table where there is no unsaturated zone with vapor 

accumulation, such as elevator pits.   

The SMD systems will be designed and developed in general accordance with the NYSDOH 2006 

Guidance document. The systems will consist of a sub-membrane collection layer and horizontal 

perforated collection pipes overlain by a continuous vapor barrier. The continuous vapor barrier 

membrane will be installed below building foundations slabs or mud mats (in areas where no 

SMD system collection layer is needed). The membrane will be resistant to petroleum- and 

CVOC-related contaminants, and have a minimum thickness of 20 mils and will be installed as a 

continuous site-wide, sub-slab membrane.  

Riser pipes will convey the collected vapor to the roof and vacuum blower(s) will maintain a 

constant negative pressure through the piping and collection layer. Permanent vapor monitoring 

points will be included in SMD system design to monitor differential pressure beneath the 

building slab and serve as potential sub-slab vapor sampling points.  

SMD system drawings and specifications will be submitted to NYSDEC and NYSDOH for review 

and approval prior to installation. The depressurized area based on the proposed development 

plan is included on Figure 11. 

The SMP will include the necessary drawings and specifications to commission the SMD system 

and provisions for system operation and indoor air monitoring. The SMP will also describe 

procedures to be followed if the SMD system is disturbed after its installation is complete. 

Maintenance of the SMD system will be described in the SMP. The SMD system design will be 

provided to NYSDEC and NYSDOH for review and approval prior to installation. 

7.1.6 Composite Cover System  

Exposure to remaining contaminated soil will be prevented by a site-wide engineered composite 

cover system. This composite cover system will be comprised of new concrete buildings 

foundation slabs, impervious concrete/asphalt surfaces, a minimum of 2 feet of acceptable fill 

meeting the lower of the 6 NYCRR Part 375 RURR and PGW SCOs underlain by a high-visibility 

demarcation layer, and/or another cover type acceptable to the NYSDEC. 

An Excavation Work Plan will be included in the SMP and will outline the procedures to be 

followed in the event that the composite cover system and underlying remaining contamination 

are disturbed after installation of the composite cover system is complete.  Maintenance of this 
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composite cover system will be described in the SMP. A composite cover system layout plan 

and composite cover system details are provided as Figure 12 and Figure 13, respectively. 

7.2 Institutional Controls 

After the remedy is complete, the site will have contamination remaining in place. ICs for the 

remaining contamination have been incorporated into the remedy to render the overall site 

remedy protective of public health and the environment. Two elements have been designed for 

continual and proper management of remaining contamination in perpetuity: an Environmental 

Easement and an SMP. These elements are described in this section.  

A site-specific Environmental Easement will be recorded with Kings County to provide an 

enforceable means of ensuring the continual and proper management of remaining 

contamination and protection of public health and the environment in perpetuity or until released 

in writing by the NYSDEC. It requires that the grantor of the Environmental Easement and the 

grantor’s successors adhere to all ECs/ICs placed on the site by this NYSDEC-approved remedy. 

ICs provide restrictions on site usage and mandate operation, maintenance, monitoring, and 

reporting measures for all ECs and ICs. The IC will mandate an SMP be implemented at the site. 

The SMP will describe appropriate methods and procedures for compliance with all ECs and ICs 

that are required by the Environmental Easement. Once the SMP has been approved by the 

NYSDEC, compliance with the SMP is required by the grantor of the Environmental Easement 

and grantor’s successors and assigns. 

7.2.1 Environmental Easement 

An Environmental Easement, as defined in Article 71 Title 36 of the Environmental Conservation 

Law, is required when remaining contamination is left on-site after the remedial action is 

complete. As part of this remedy, an Environmental Easement approved by the NYSDEC will be 

filed and recorded with the Kings County Office of the City Register, proof of which will be 

provided to the NYSDEC. The environmental easement will be submitted as part of the FER. 

The Environmental Easement renders the site a Controlled Property. A series of ICs are required 

under this remedy to implement, maintain, and monitor the ECs and to prevent future exposure 

to remaining contamination by controlling disturbances of soil beneath the composite cover 

system. These ICs are requirements or restrictions placed on the site that are listed in, and 

required by, the Environmental Easement. ICs can, generally, be subdivided between controls 

that support ECs, and those that place general restrictions on site usage or other requirements.  

ICs in both of these groups are closely integrated with the SMP, which provides all of the 

methods and procedures to be followed to comply with this remedy.  
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The ICs that support ECs are: 

• Compliance with the environmental easement by the grantor and the grantor’s 

successors and adherence to all elements of the SMP is required; 

• ECs must be operated and maintained as specified in the SMP; 

• ECs on the Controlled Property must be inspected and certified at a frequency and in a 

manner defined in the SMP;   

• Data and information pertinent to site management must be reported at the frequency 

and in a manner defined in the SMP; and 

• ECs may not be discontinued without an amendment or extinguishment of the 

environmental easement. 

Adherence to these ICs for the site is mandated by the environmental easement and will be 

implemented under the SMP (discussed in the next section). The site restrictions that may apply 

to the site are: 

• Vegetable gardens and farming in remaining site soil on the Controlled Property are 

prohibited; 

• Use of groundwater underlying the Controlled Property is prohibited without treatment 

rendering it safe for intended purpose; 

• All future activities on the Controlled Property that will disturb remaining contaminated 

material are prohibited unless they are conducted in accordance with the soil 

management provisions in the SMP; 

• The Controlled Property may be used for restricted-residential, commercial, and industrial 

uses use only, provided the long-term ECs and ICs included in the SMP are employed; 

and 

• The Controlled Property may not be used for a higher level of use without an amendment 

or extinguishment of this environmental easement. 

Grantor agrees to submit to the NYSDEC a written statement that certifies, under penalty of 

perjury, that: (1) controls employed at the Controlled Property are unchanged from the previous 

certification or that any changes to the controls were approved by the NYSDEC; and, (2) nothing 

has occurred that impairs the ability of the controls to protect public health and environment or 

that constitute a violation or failure to comply with the SMP.  The NYSDEC retains the right to 

access the Controlled Property at any time to evaluate the continued maintenance of any and all 

controls.  This certification shall be submitted annually, or at a specified frequency allowed by the 

NYSDEC. 
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7.2.2 Site Management Plan 

Site management is the last phase of remediation and begins with the approval of the FER. The 

SMP is submitted as part of the FER, but will be written in a manner that allows its removal and 

use as a complete and independent document. Site management continues in perpetuity or until 

released in writing by the NYSDEC. The property owner is responsible to ensure that all site 

management responsibilities defined in the environmental easement and the SMP are 

performed.  

The SMP is intended to provide a detailed description of the procedures required to manage 

remaining contamination at the site following completion of the remedy in accordance with the 

BCA with the NYSDEC. This includes: (1) development, implementation, and management of all 

ECs and ICs; (2) development and implementation of monitoring systems and a Monitoring Plan; 

(3) development of a plan to operate and maintain any treatment, collection, containment, or 

recovery systems (including, where appropriate, preparation of an Operations and Maintenance 

Manual); (4) submittal of Site Management Reports, performance of inspections and certification 

of results, and demonstration of proper communication of site information to the NYSDEC; and 

(5) defining criteria for termination of treatment system operation. 

To address these needs, the SMP will include four plans: (1) an Engineering and Institutional 

Control Plan for implementation and management of ECs/ICs; (2) a Monitoring Plan for 

implementation of Site Monitoring; (3) an Operation and Maintenance Plan for implementation of 

remedial collection, containment, treatment, and recovery systems; and (4) a Site Management 

Reporting Plan for submittal of data, information, recommendations, and certifications to 

NYSDEC.  The SMP will be prepared in accordance with the requirements in NYSDEC DER-10 

and the guidelines provided by the NYSDEC. 

Site management activities, reporting, and EC/IC certification will be scheduled on a certification 

period basis. The certification period will be annual. 

No exclusions for handling of remaining contaminated soil will be provided in the SMP. All 

handling of remaining contaminated material will be subject to provisions contained in the SMP. 
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8.0 CRITERIA FOR COMPLETION OF REMEDIATION/TERMINATION OF REMEDIAL 

SYSTEMS 

8.1 Sealed Bulkhead Barrier Wall 

The sealed bulkhead barrier wall is a permanent control and the quality and integrity of this 

system will be inspected at defined, regular intervals in perpetuity. The frequency of inspections 

will be defined in the forthcoming Interim Site Management Plan, prepared by National Grid, and 

in the Site Management Plan that will follow completion of the scope included in this RAWP.  

8.2 Hydraulic Relief System  

The hydraulic relief system is a permanent control and the quality and integrity of this system will 

be inspected at defined, regular intervals in perpetuity. The frequency of inspections will be 

defined in the forthcoming Interim Site Management Plan, prepared by National Grid, and in the 

Site Management Plan that will follow completion of the scope included in this RAWP.  

8.3 DNAPL Recovery Wells 

Monitoring and removal of recoverable DNAPL recovery wells at the site will continue, as 

determined by NYSDEC, until NYSDEC: (1) is satisfied that recovery rates at the DNAPL recovery 

wells have become asymptotic at an acceptable level over an extended period; or (2) has 

determined that the DNAPL recovery wells have reached the limit of their effectiveness.  In the 

event that monitoring data indicates that DNAPL recovery may no longer be required at one or 

more wells, a written request to discontinue DNAPL monitoring and removal operations at those 

locations will be submitted by National Grid to the NYSDEC Project Manager.  Monitoring and 

removal of recoverable DNAPL from the recovery wells will continue until permission to 

discontinue is granted in writing by the NYSDEC. 

8.4 Monitoring Wells Associated with Groundwater Treatment 

The need for further groundwater treatment will be evaluated for areas outside the bulkhead that 

are not solidified through ISS or permeation grouting. As noted in Section 3.3.2, dissolved-phase 

concentrations of site contaminants in shallow zone groundwater currently meet or nearly meet 

applicable NYSDEC SGVs along the western and southern perimeters of the site.  A site-wide 

monitoring well network will also be maintained post-development. Groundwater monitoring 

wells that are not included in ongoing monitoring/sampling operations would be decommissioned 

in accordance with NYSDEC CP-43, following approval by NYSDEC. Additional monitoring wells 

may be installed based on the final remedy. 

Groundwater monitoring to assess the effectiveness of the remedy will continue, as determined 

by NYSDEC, in consultation with NYSDOH, until residual dissolved-phase concentrations of 
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COCs in groundwater: (1) are found to be consistently below New York State Class GA ambient 

water quality standards or guidance values; or (2) have become asymptotic at an acceptable level 

over an extended period.  In the event that monitoring data indicates that monitoring may no 

longer be required, a written request to discontinue monitoring will be submitted to the NYSDEC 

Project Manager.  Monitoring will continue until permission to discontinue is granted in writing 

by NYSDEC. If impacted groundwater levels become asymptotic at a level that is not acceptable 

to NYSDEC, additional treatment and/or control measures will be evaluated. 

8.5 Soil Vapor Intrusion Mitigation System  

The SMD system will not be deactivated without written approval by NYSDEC and NYSDOH. A 

proposal to deactivate the SMD system may be submitted by the property owner based on 

confirmatory data that justifies such request. The system will remain in place and operational 

until permission to discontinue use is granted in writing by NYSDEC and NYSDOH. 

8.6 Composite Cover System 

The composite cover system is a permanent control and the quality and integrity of this system 

will be inspected at defined, regular intervals in perpetuity. The frequency of inspections will be 

defined in the SMP. 
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9.0 FINAL ENGINEERING REPORT 

An FER, prepared in accordance with DER-10, will be submitted to NYSDEC following 

implementation of the remedial design defined in this RAWP. The FER documents that the 

remedial work required under this RAWP has been completed and performed in compliance with 

this plan. The FER will provide a comprehensive account of the locations and characteristics of 

all material removed from the site including the surveyed map(s) of all sources. The FER will 

include the following documentation:  

1. Written and photographic documentation (via daily field reports) of the completed remedy; 

2. A description of any deviations from the RAWP; 

3. An account of waste material exported from the site, including waste types and volumes, 

waste characterization documentation, facility-signed manifests and scale tickets, facility 

approvals and other waste disposal documentation; 

4. An account of materials imported to the site; 

5. A tabular summary of documentation endpoint sampling results and other sampling and 

laboratory analysis completed as part of the remedial action; and 

6. As-built drawings for ECs and commissioning test results (as necessary). 

Before approval of an FER, all project reports must be submitted in digital form on electronic 

media (PDF).  

9.1 Certifications 

The following certification will appear in front of the Executive Summary of the FER. The 

certification will be signed by the RE, Gerald F. Nicholls, who is a Professional Engineer registered 

in New York State. This certification will be appropriately signed and stamped. The certification 

will include the following statements: 

I _________certify that I am currently a NYS registered professional engineer, I had primary direct 

responsibility for the implementation of the subject construction program, and I certify that the 

Remedial Action Work Plan was implemented and that all construction activities were completed 

in substantial conformance with the DER-approved Remedial Action Work Plan. 

The data submitted to DER demonstrates that the remediation requirements set forth in the 

Remedial Action Work Plan and all applicable statutes and regulations have been or will be 

achieved in accordance with the time frames, if any, established in the work. 

All use restrictions, institutional controls, engineering controls and/or any operation and 

maintenance requirements applicable to the site are contained in an environmental easement 
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created and recorded pursuant to ECL 71-3605 and that any affected local governments, as 

defined in ECL 71-3603, have been notified that such easement has been recorded. 

A Site Management Plan has been submitted for the continual and proper operation, 

maintenance and monitoring of any engineering controls employed at the site including the 

proper maintenance of any remaining monitoring wells, and that such plan has been approved by 

DER. 

It is a violation of Article 145 of New York State Education Law for any person to alter this 

document in any way without the express written verification of adoption by any New York State 

licensed engineer in accordance with Section 7209(2), Article 145, New York State Education 

Law. 
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10.0 SCHEDULE 

A remedial design phase will begin concurrently with the 45-day public comment period and the 

NYSDEC/NYSDOH review of this RAWP. The remedial design phase may consist of multiple 

remedial designs with a focus on prioritizing design of remedial elements that will be incorporated 

into future building footprints. Figure 16 shows the anticipated remedial elements to be 

implemented under this RAWP. 

Mobilization for remediation is anticipated to begin shortly after NYSDEC issues approval of this 

RAWP and the first remedial design document. The Volunteer will submit the treatability study 

work plan, remedial design document(s), Pile Installation Work Plan, and SMD system design(s) 

to NYSDEC for review and approval prior to implementation and/or installation. An SMP and FER 

will be submitted to NYSDEC following completion of remedial activities. 
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