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Executive Summary 

In 2006, GEI Consultants, Inc. (GEI) performed a Remedial Investigation (RI) of three 
former manufactured gas plant (MGP) sites located within the Stuyvesant Town residential 
complex on the Lower East Side of Manhattan, New York.  The three sites were the former 
East 14th Street, East 17th Street and East 19th Street holder stations that operated from the 
mid 1800s until the early part of the 20th century.  GEI performed the activities on behalf of 
Consolidated Edison Company of New York, Inc. (Con Edison) in accordance with the 
Voluntary Cleanup Agreement (VCA) Index #D2-0003-02-08, dated August 25, 2002, 
between Con Edison and the New York State Department of Environmental Conservation 
(NYSDEC).  The scope and findings of the RI complement previous environmental 
investigations performed at the property from 2002 through 2004 by other consultants.  
These previous indoor air, soil gas and subsurface investigations were documented in reports 
that were submitted and approved by the NYSDEC.  The results of the RI and previous 
investigations were combined into this interim RI report to facilitate a comprehensive 
evaluation of environmental impacts associated with the three sites.  In addition, observations 
made during an underground valve replacement project conducted at the property in 2006 
and 2007 were documented by GEI in an addendum summary report included as an appendix 
to this interim RI report and augment the findings of previous investigation work at the 
property. 
 
The objectives of the RI were to conduct additional historical research to increase 
understanding of MGP-era conditions at the three former station sites; to perform a limited 
geophysical survey at the East 19th Street Station site to determine whether MGP-associated 
holder structures are still present; to collect additional soil gas samples in conjunction with 
proposed soil borings to assess the extent of MGP-related impacts in the vadose zone; to 
complete additional soil borings near each of the former holder stations and analyze 
subsurface-soil samples to refine the extent of MGP-related impacts; to install additional 
monitoring wells within and adjacent to the East 14th Street and East 17th Street Station sites 
and collect additional groundwater quality data; to characterize further the geology and 
hydrology beneath the three sites; and to evaluate contaminant exposure pathways and 
perform a qualitative human health exposure assessment.  An air sampling program 
addendum to the RI was also implemented to supplement previous indoor air sampling at the 
East 14th Street Station site. 
 
The investigation included indoor air, ambient air, soil gas, surface soils, subsurface soils and 
groundwater sampling and analysis.  A limited geophysical survey was conducted at the 
former East 19th Street Station to explore for the presence of remnant gas holder foundations. 
Intrusive activities included advancement of 23 soil borings and 9 monitoring wells at the 
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East 14th Street Station site, 22 soil borings and 12 monitoring wells at the East 17th Street 
Station site, and 4 soil borings and 2 monitoring wells at the East 19th Street Station site.  The 
underground valve replacement program entailed the excavation, removal and replacement of 
58 water and hydrant valves across Stuyvesant Town.   
 
The historical review of the investigation shows that the section of Manhattan which housed 
the three holder stations was actually land created on fill brought into the area in the mid 
1800s to extend the shoreline of the Lower East Side.  The three holder stations were built 
between 1855 to 1867 by predecessor companies of Con Edison.  All three holder stations 
were removed sometime between 1903 and 1924 prior to the general area-wide demolition 
that took place to create Stuyvesant Town in the mid 1940s.  For the East 17

th
 Street and East 

19
th

 Street Stations, the sites were sold to other entities (i.e., Reconstruction Garage, Inc. and 
Improvement Garage, Inc., respectively) before the development of Stuyvesant Town. 
 
In general, subsurface materials encountered during the investigations were similar across the 
station sites.  The RI was inconclusive regarding the existence of subsurface holder 
foundations.  However, there were a number of locations where rubble fill was encountered 
10 to 20 feet below the ground surface near the former holders, possibly indicating the use of 
the holder tanks as demolition debris repositories.  Four geologic units were defined beneath 
and adjacent to the station sites.  They included fill, organic deposits/peat, glacial lacustrine 
and outwash deposits, and bedrock.  The water table is located within the fill unit generally 
around 5 to 10 feet below grade.  Groundwater generally flows east toward the East River.  
 
At each of the station sites, the RI indoor air and soil gas samples contained volatile organic 
compounds (VOCs) that are common to both petroleum and MGP byproducts.  However, the 
difference in the concentrations and distribution of these and other VOCs in the two media 
suggest that the two media are not linked via a vapor intrusion pathway.  The results appear 
to support initial findings reported in 2003 by The RETEC Group, Inc., which indicate that 
the common VOCs in soil gas appear primarily attributable to non-MGP-type sources (e.g., 
gasoline, chlorinated solvent) and that VOCs in indoor and ambient air samples appear 
attributable to indoor air sources (such as cigarette smoke, floor waxes, cleaning products) 
and outdoor air sources (such as vehicle emissions).  Physical observations and analytical 
results from all investigations support the presence of non-MGP related impacts in the 
subsurface and often at shallower depths than MGP-associated residues.   
 
At the former East 14th Street and East 17th Street Stations, the RI field activities focused on 
characterizing the extent of MGP-related impacts identified during previous characterization 
work.  Visual impacts of MGP tar were identified in subsurface soils at these two former 
station sites; however, they were restricted to soils deeper than 20 feet bgs and found in 
discrete lenses and small non-continuous layers at investigation locations.  The tar impacts 
were confirmed by the presence of common MGP-related VOCs and semivolatile organic 
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compounds (SVOCs) (i.e., benzene, toluene, ethylbenzene, xylene [BTEX] and polycyclic 
aromatic hydrocarbons [PAHs]) in the subsurface soils where the impacts were noted.  MGP-
related groundwater impacts were observed only at the former East 14

th
 and East 17

th
 Street 

Stations during the investigations.  Compound concentrations exceeding New York State 
water quality standards were primarily BTEX compounds and naphthalene.  The highest 
concentrations appeared in wells near the former holders and diminished downgradient.  
There exist a number of potential receptors to exposure from MGP constituents in soil and 
groundwater but only if the contaminated soil is uncovered or disturbed and/or groundwater 
is encountered or extracted.  Administrative controls, such as soil and groundwater 
management and worker health and safety plans and procedures, can be put in place to 
protect on-site workers and potential receptors during such activities. 
 
Observations made during the valve replacement program indicated that subsurface tar 
impacts are located outside the former East 17th Street Station footprint to the south along 
the Avenue C Loop Road and to the northeast of the station footprint near Avenue C.  These 
impacts were generally encountered between depths of 9 and 13 feet bgs.  Locations 
excavated near the station footprint exhibited a variable mix of MGP-related and petroleum-
type impacts within the fill material, which is consistent with the investigation findings.  The 
locations and/or depths of these findings do not represent exposure routes or concerns 
beyond those identified during the RI. 
 
The RI activities conducted at the former East 19th Street Station was intended to provide 
physical and analytical confirmation regarding the absence of media impacts attributable to 
the former holder station.  Previous environmental reports submitted to the NYSDEC for the 
former station site indicate that the limited, low-level impacts identified at and near the site 
were most likely attributable to other urban sources.  Impacts of MGP residuals at the East 
19

th
 Street Station were limited to only one 13.5 inch soil sample interval located away from 

the footprint of the former gas holder.  No MGP-related impacts to groundwater beneath the 
former East 19th Street Station were detected during the RI sampling round.  Based on the 
evaluation of field and analytical results collected to date, it appears that MGP-related 
constituents are at concentrations below NYSDEC standards beneath the former East 19th 
Street Station site.  During the valve replacement project, MGP-related impacts were 
observed in several excavations conducted outside the former station footprint and along the 
East 20th Street Loop Road; these impacts were encountered at depths typically between 5 
and 13 feet bgs, were observed within and/or beneath the fill horizon, and were variable and 
localized in degree and extent.   
 
For the former East 14th Street, East 17th Street, and East 19th Street Stations, there are no 
significant or imminent threats to human health that warrant an interim remedial action.  
Given the depths of the MGP-related impacts, the current and future planned use of the site, 
and the characteristics of the subsurface and the compounds of concern, exposure to human 
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health or the environment to residual MGP tar residues is unlikely outside of significant 
construction or land development work for which environmental and health and safety 
controls would be warranted.  Due to field observations made during the valve replacement 
project conducted subsequent to the RI field activities, additional investigation may be 
warranted to further delineate MGP-related impacts encountered outside the previous study 
areas along the Avenue C Loop Road and East 20th Street Loop Road of the Stuyvesant 
Town residential complex. 
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1.  Introduction 

On behalf of Consolidated Edison Company of New York, Inc. (Con Edison), GEI 
Consultants, Inc. (GEI) conducted a Remedial Investigation (RI) and prepared this interim RI 
report to address environmental conditions related to three former manufactured gas plant 
(MGP) sites within the present-day Stuyvesant Town Housing Development, located on the 
Lower East Side of the Borough of Manhattan, New York, New York.  The three former 
MGP sites are referred to as the East 14th Street Station, the East 17th Street Station, and the 
East 19th Street Station.  The stations were located on non-contiguous parcels during 
operation and were once owned and operated by predecessor companies of Con Edison.  
Currently, the three former station sites comprise ±4 acres of Block 972 Lot 1, a nearly 61-
acre residential campus known as the Stuyvesant Town Housing Development (Stuyvesant 
Town).  A site location map is included as Figure 1.  Plate 1 shows the layout of both 
Stuyvesant Town and the former MGP sites. 
 
GEI conducted the RI in accordance with Voluntary Cleanup Agreement (VCA) Index #D2-
0003-02-08, dated August 25, 2002, between Con Edison and the New York State 
Department of Environmental Conservation (NYSDEC).  The activities described in this 
report were performed in 2006, pursuant to the NYSDEC-approved RI Work Plan (RIWP), 
titled Remedial Investigation Work Plan, Stuyvesant Town Former Manufactured Gas Plant 
Sites (GEI, February 2006).  GEI designed the RI work scope to build upon previous 
investigation data collected by others for the former station sites.  As such, this RI report 
incorporates previous investigation findings into the evaluation and discussion of 
environmental conditions associated with the former MGP holder stations. 
 
This interim RI report also includes observations made during a large-scale, capital 
improvement project conducted in 2006 and 2007 at Stuyvesant Town.  The underground 
valve replacement program entailed the excavation, removal and replacement of 58 water 
and hydrant valves across the residential campus.  Con Edison contracted GEI to serve in an 
observational role during the subsurface project activities and to document field observations 
regarding general subsurface conditions and potential environmental impacts in order to 
augment the findings of the previous investigation work at the property.  GEI prepared the 
Valve Replacement Project, Observation Summary Report, presented in Appendix A, to 
supplement the RI findings presented herein. 
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1.1 Remedial Investigation Purpose and Objectives 
The purpose of the RI is to gather sufficient information to assess whether remedial actions 
are necessary and, if so, to support analysis of remedial alternatives and selection of a 
remedy.  GEI developed the RI scope to supplement previous investigation findings 
documented by Haley & Aldrich, Inc. (H&A) of Parsippany, New Jersey, in a Site 
Characterization Report (SCR, October 2004/revised April 2005), which was submitted to 
and approved by the NYSDEC.  Based on review of the data collected during the site 
characterization (SC) work, GEI formulated specific RI objectives that were then used as the 
foundation for the RIWP, from which the RI field activities were planned and implemented. 
 
As presented in the RIWP, the RI objectives are as follows: 
 

 Conduct additional historical research to increase understanding of MGP-era 
conditions at the three former station sites. 

 
 Perform a limited geophysical survey at the East 19th Street Station site to determine 

whether MGP-associated holder structures are still present in the subsurface and to 
assist in evaluating subsurface conditions at the site. 

 
 Complete additional soil borings near each of the former station sites and analyze 

subsurface soil samples to refine the extent of MGP-related impacts. 
 
 Collect additional soil gas samples in conjunction with proposed soil borings to assess 

the extent of MGP-related impacts in the vadose zone. 
 
 Install additional monitoring wells within and adjacent to the East 14th Street and East 

17th Street Station sites and collect additional groundwater quality data to assess 
horizontal and vertical extent of MGP-related impacts to groundwater. 

 
 Characterize further the geology and hydrology beneath the three former station sites. 

 
 Evaluate contaminant exposure pathways and perform a qualitative human exposure 

assessment for the former station sites. 
 

In addition, GEI submitted a sub-slab vapor and air sampling program addendum to the 
NYSDEC to augment the soil gas sampling objectives provided for in the RIWP.  The 
addendum prepared by GEI and dated March 6, 2006, provided supplemental information 
regarding sampling locations and collection procedures for soil vapor and indoor and ambient 
air samples to be collected at the East 14th Street Station site.  The purpose of the plan was to 
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essentially duplicate the sampling conducted by The RETEC Group, Inc. (RETEC) in 2003, 
while incorporating new guidance from the NYSDEC and New York State Department of 
Health (NYSDOH). 
 
The purpose and objectives set forth for the RI are consistent with the NYSDEC’s 
comprehensive site characterization and remedial investigation goals, as described in the 
NYSDEC Draft DER-10 Technical Guidelines for Site Investigation and Remediation 
(December 2002). 

1.2 Report Organization 
This report has been prepared as an interim RI report and is organized into nine sections.  
Following this introduction, Section 2 presents a summary on the project background, 
including physical setting, property ownership and operational history, and previous 
environmental investigations completed for the former station sites.  Section 3 includes a 
discussion of the scope and methods used to collect, analyze, and present the RI data.  
Section 4 addresses the geologic and hydrogeologic characteristics specific to the former 
station sites.  Section 5 presents an interpretation of the nature and extent of contaminant 
impacts by station and medium.  Section 6 presents a Qualitative Human Health Exposure 
Assessment (QHHEA), and Section 7 includes an overall conceptual site model of 
environmental conditions for the three station sites.  Section 8 closes the report with a 
summary of findings and associated conclusions from the RI. 
 
To support the material presented herein, tables, figures and plates follow the text to enhance 
project understanding and discussions.  RI photographic documentation, indoor air survey 
forms, soil boring logs and well construction logs, well purging records, hydrogeologic 
testing results, investigation-derived waste records, previous background statistic analysis 
documentation and laboratory analytical results and data usability reports are included as 
appendices to this report.  In addition, the Valve Replacement Project, Observation Summary 
Report (GEI, September 2007) is also included as an appendix to this report. 
 
As indicated above, GEI has incorporated findings from previously noted H&A and RETEC 
investigation and sampling work into the RI report text and supporting materials.  Although 
the previously noted site work and findings have been included in associated reports already 
submitted to the NYSDEC, GEI has included the information herein to present the reader 
with a more complete understanding of documented site conditions than would be 
immediately attainable through the presentation of RI data alone.  As such, the illustration of 
field and analytical findings by others may differ from previous report submittals in order to 
provide a more inclusive yet concise visual representation of known site conditions. 
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2.  Site Setting and Background 

GEI obtained information summarized in this section from both previous site investigation 
and research reports prepared by others and supplemental historical records review 
conducted by GEI as part of the RI.  Previous reports used in completing this section include 
the H&A SCR (rev. 2005), as well as the Langan Engineering and Environmental Services, 
P.C. (Langan) MGP Research Reports for the East 14th Street Works and the East 17th and 
East 19th Street Stations (2002/2003).  Sources of supplemental research conducted as part of 
this RI are included in Section 3, and additional source details for information included in 
this Section are listed in the References Section at the end of this report. 

2.1 Site Description 
The three former MGP station sites that are the subject of this RI report are located within the 
present-day residential campus known as Stuyvesant Town.  Stuyvesant Town occupies 
Block 972 Lot 1 in the Borough of Manhattan within the City, County, and State of New 
York.  Located in the Lower East Side section of Manhattan, the property is bounded by and 
extends from East 14th Street north to East 20th Street and from First Avenue east to    
Avenue C.  The property boundaries are shown on Figure 1, which is taken from a portion of 
the United States Geological Survey (USGS) Topographic Map of Brooklyn, New York 
Quadrangle (1995). 
 
Stuyvesant Town encompasses approximately 61 acres and contains residential high-rise 
apartment buildings, playgrounds and courts, and private underground parking garages.  
Landscaped areas and paved walkways are located throughout the complex.  Four “loop” roads 
onto the property are accessible from each respective city street and a service road with 
available parking is located along the northern, western and southern perimeter of the complex.  
The majority of the property is currently designated a R7-2:  Moderate to High-Density 
Residential District, according to Zoning Map 12C of The New York City Planning 
Commission.  Commercial segments (C1:  Light Commercial) of the property are located along 
its perimeter and include a bank, laundry service and a number of retail stores.  The 
management offices for both Stuyvesant Town and the adjacent Peter Cooper Village are 
located within Stuyvesant Town at 317 Avenue C, and a day care center, Manhattan Kids Club 
II, is located on the south side of the complex at 629 East 14th Street. 
 
When constructed in the 1940s, Stuyvesant Town replaced the former buildings, industries 
and streets within its 18-block footprint, including three former MGP holder stations.  The 
three former MGP stations were located on non-contiguous parcels that together occupied 
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approximately 4 acres in total.  The former station footprints and associated main structures 
are shown in Plate 1.  The stations were situated as follows: 
 

 The East 14th Street Station was located near the corner of East 14th Street and     
Avenue C.  Sanborn® maps show six gas holders, one meter house, and one purifying 
house on the ±2-acre station site.  Currently, portions of residential buildings at 245 
Avenue C and 625-645 East 14th Street, an underground parking garage, and a child 
day care center (629 East 14th Street) occupy the area of the former East 14th Street 
Station.  In addition, a portion of the adjacent service road and pedestrian walkways 
along Avenue C and East 14th Street appear to have also been located within the former 
station footprint. 

 
 The East 17th Street Station was located off the present-day Stuyvesant Town Avenue C 

Loop Road.  Sanborn® maps show two gas holders, material-storage areas, and an area 
subsequently labeled “cinder yard” on the ±1.5-acre station site.  Portions of residential 
buildings at 285-287 Avenue C and 16 Stuy Oval and an underground parking garage 
currently occupy the area of the former East 17th Street Station.  Additionally, the 
segment of the Avenue C Loop Road between the noted residential buildings, as well as 
adjacent walkways and a small portion of a basketball court, lie within the former 
station footprint. 

 
 The East 19th Street Station was located off the present-day Stuyvesant Town East 20th 

Street Loop Road.  Sanborn® maps show one gas holder and a small unidentified 
structure located on the ±0.3-acre station site.  Portions of a residential building at 522-
524 East 20th Street and an underground parking garage currently occupy this area. 

 
Due to the number and focus of previous studies related to these three former MGP stations, 
different descriptors have been used to identify, in whole or part, each of the station sites.  For 
purposes of this RI, Stuyvesant Town references the property stretching from East 14th Street 
north to East 20th Street and from First Avenue east to Avenue C.  Each of the three former 
MGP stations is referenced as a station and/or site regardless of number or type of associated 
structures that had been contained within.  In addition, the station or site reference is meant to 
denote the area within the known or inferred footprint of each former MGP as shown in  
Plate 1. 
 
To further clarify the relationship between the RI report nomenclature and other current and 
past station identifiers, a cross-reference guide is provided below. 
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Station Name 
for RI Report 
 

 
Other Station Identifiers 

East 14th Street Station NYSDEC Site Number V00535 
 
Former East 14th Street Station (H&A SCR, rev. April 2005) 
 
East 14th Street Works/East 14th Works (RETEC report, 
October 2003) 
 
Partials of station site: 
 
Areas of Concern (AOCs) 1-3 (H&A SC Work Plan, September 
2003) 

 AOC 1 Former East 14th Street Station Gas Holders 
Nos. 1-6 

 AOC 2 Former East 14th Street Station Meter House 
 AOC 3 Former East 14th Street Station Purifying House 

 
East 14th Street Works (Langan report, January 2003) 
 

East 17th Street Station NYSDEC Site Number V00541 
 
Former East 17th Street Station (H&A SCR, rev. April 2005) 
 
East 17th Street Works/Station (RETEC report, October 2003) 
 
Partials of station site: 
 
AOCs 4-5 (H&A SC Work Plan, September 2003) 

 AOC 4 Former East 17th Street Station Gas Holders 
Nos. 1&2 

 AOC 5 Former East 17th Street Station Cinder Yard 
 

East 19th Street Station NYSDEC Site Number V00542 
 
Former East 19th Street Station (H&A SCR, rev. April 2005) 
 
East 19th Street Works/Station (RETEC report, October 2003) 
 
Partials of station site: 
 
AOCs 6-7 (H&A SC Work Plan, September 2003) 

 AOC 6 Former East 19th Street Station Gas Holder  
No. 1 and Adjacent Building 

 AOC 7 Groundwater* (*H&A notes that groundwater 
subsequently addressed on per station level.) 
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2.2 Adjoining Property Description 
The immediate area surrounding Stuyvesant Town is primarily residential and light 
commercial, with several public institutions and Con Edison facilities located within ½- mile 
radius of Stuyvesant Town.  Current land cover and general use within the vicinity of 
Stuyvesant Town is illustrated on Figure 2 and is summarized below: 
 

 North of the Site:  Peter Cooper Village, a residential complex built in conjunction 
with Stuyvesant Town, occupies the property between East 20th Street north to East 23rd 
Street and First Avenue east to Avenue C.  Peter Cooper Village and Stuyvesant Town 
form the PCV/ST campus that is currently owned and managed as a single entity. 

 
 West and South of the Site:  A mix of residential and light commercial properties are 

located along First Avenue and East 14th Street to the west and south of Stuyvesant 
Town respectively.  Beth Israel Medical Center is located on the west side of First 
Avenue between East 16th Street and East 17th Street. 

 
 East of the Site:  Con Edison-owned and operated facilities, including the East River 

Generating Station and the East 16th Street Service Center, are located to the east of 
Stuyvesant Town.  The Franklin D. Roosevelt (FDR) Drive is elevated in this area 
and parallels the east side of Avenue C near the northeastern corner of Stuyvesant 
Town.  Public parking and a riverwalk are located beneath and to the east of the FDR 
Drive roadway.  The East River is located adjacent to the riverwalk. 

 
Additional information pertaining to the physical setting of Stuyvesant Town is provided in 
subsection 2.4 below. 

2.3 Site Ownership and Operational History 

2.3.1 Post-MGP Era to Present 

As stated above, Stuyvesant Town is part of the larger ±80-acre PCV/ST complex that includes 
Peter Cooper Village to the north.  Metropolitan Life Insurance Company (MetLife®), which 
sponsored construction of the housing complex in the mid to late 1940s, owned the residential 
campus post-construction and conveyed it to PCV/ST LLC in 2001.  Metropolitan Insurance 
and Annuity Company, an affiliate of MetLife®, acquired the property and its establishments in 
2002.  Since establishment, the PCV/ST complex has been occupied by high-rise apartment 
buildings and support facilities, such as playgrounds and underground parking garages.  A 
number of perimeter buildings with frontage along city streets are used for light commercial 
uses.  A day care facility, Manhattan Kids Club II, is located on East 14th Street on the south 
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side of the complex, between Avenue C and the East 14th Street Loop Road (Avenue B 
extension). 

2.3.2 MGP Era 

Prior to development of the residential campus, Stuyvesant Town was occupied by a variety 
of residential, commercial and industrial properties.  Working with the New York City 
Housing Authority, MetLife® acquired properties within the 18-block footprint of Stuyvesant 
Town during the early to mid 1940s, through eminent domain or private sale.  MetLife® took 
title of the properties through the Stuyvesant Town Corporation, which was formed by 
MetLife® to implement construction of the post-war housing.  Articles from The New York 
Times during that period indicate that approximately 600 buildings, which contained ±3,100 
families and ±500 commercial and industrial facilities, were razed as part of the project.  
Aside from existing apartments and tenements within the project boundaries, some of the 
establishments demolished included machine shops, ice plants, auto garages, iron works and 
foundry yards, brick works, coal yards, lumber and construction storage yards, livery stables, 
house-ware storage facilities, churches and private and public schools.  In addition, a number 
of MGP stations, three of which were within the boundaries of the planned Stuyvesant Town, 
were located within and around the area, which historically were part of “The Gas House 
District of Manhattan.”  Figure 3 shows a snapshot of local area development circa 1897. 
 
Located within present-day Stuyvesant Town, the East 14th, 17th and 19th Street Stations were 
in operation between the mid 1800s and early 1900s and were owned and operated by Con 
Edison’s predecessor companies, primarily the Consolidated Gas Company of New York, the 
New York Steam Company, the Standard Gas Company and the Manhattan Gas Light 
Company.  A detailed discussion of the ownership history of these three former MGP 
stations is provided in the respective Langan MGP Research Reports.  A summary of the site 
history for each station is provided below. 

2.3.2.1 East 14th Street Station 

The East 14th Street Station was part of a greater Consolidated Gas Company facility known 
as the East 14th Street Works, the majority of which was located on the eastern side of 
Avenue C between East 14th and East 16th Streets.  The East 14th Street Station was located 
on the west side of Avenue C and occupied the majority of the block between Avenues B  
and C and East 14th and East 15th Streets.  The station operated for gas storage and 
purification from circa 1857 to some time between 1903 and 1920.  Historic Sanborn® maps 
show six gas holders with approximately 350,000 cubic-feet capacity each, one meter house, 
and one purifying house on the ±2-acre station site.  The gas holders do not appear on the 
1920 Sanborn® Map and 1921 Atlas of the Borough of Manhattan, and a 1924 aerial 
photograph of New York City (Fairchild, July 1924) and a 1928 site photograph from the 
New York Library Digital Gallery confirm their absence.  The gas holders were removed 
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prior to demolition of the purifying house, which occurred sometime between 1924 and 
1934.  Consolidated Gas/Con Edison subsequently used the site for a warehouse and storage 
yard until 1944 when the property was sold for construction of Stuyvesant Town. 

2.3.2.2 East 17th Street Station 

The East 17th Street Station reportedly began operations between 1860 and 1867 and was a gas 
storage facility.  Historic Sanborn® maps indicate that two gas holders, with approximately 
270,000 cubic-feet capacity each, were located at the western portion of the ±1.5-acre station 
site, while the eastern portion of the site was used for pipe and material storage and an office.  
The site was situated approximately mid-way between Avenues B and C and stretched from 
East 17th Street north to East 18th Street.  Based on review of the 1921 Atlas of the Borough of 
Manhattan and 1924 aerial photograph of New York City (Fairchild, July 1924), the station 
was decommissioned (with removal of the holders) some time between 1921 and 1924.  The 
site was then used as a possible “cinder yard” based on historic Sanborn® maps.  Con Edison 
sold the property in 1943 to Reconstruction Garage, Inc., and Stuyvesant Town Corporation 
acquired the property in 1944 for the housing development. 

2.3.2.3 East 19th Street Station 

The East 19th Street Station occupied the least amount of property of the three MGP sites.  The 
station was located on the south side of East 19th Street, between Avenues A and B, and 
occupied ±0.3 acres within the block.  The station reportedly began operations between 1863 
and 1868.  Based on historic Sanborn® maps, one gas holder, estimated at a 500,000 cubic-feet 
capacity, and one small unidentified structure were present at the site.  Based on review of 
historic Sanborn® maps and the 1921 Atlas of the Borough of Manhattan, the station was 
replaced by an auto/truck garage between 1920 and 1921.  The property was sold to 
Improvement Garage, Inc., in 1943 and acquired by the Stuyvesant Town Corporation in 1944. 

2.3.3 Pre-MGP Era 

Based on reviewed historic survey maps and plates from the late 1700s and early 1800s, it 
appears that the 18-block area developed as Stuyvesant Town was part of the East River and 
associated marsh lands well into the 1800s.  A number of creeks and streams that fed into the 
East River traversed the area, which appears to have been mainly farms and orchards during 
the colonial period.  To accommodate the growing city, the area gave way to more industrial 
development planning in the early 1800s.  As a result, most of the area east of First Avenue, 
between East 13th and East 26th Streets, required filling and reworking of the local land to 
elevate the grade and extend the shoreline.  In some instances, tenements existed for a brief 
period on the newly made land before the development of the station sites as gas storage 
and/or gas plant facilities.  An 1815 map depicting the historic shoreline and design plans for 
the expansion of the Lower East Side is included as Figure 4. 
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2.4 Physical and Environmental Setting 

2.4.1 Site Design and Infrastructure 

As discussed above and shown in Plate 1, the surface topography of Stuyvesant Town is 
made-land and ranges from approximately 4 to 22 feet above Mean Sea Level (MSL).  Areas 
not covered by buildings are developed with four loop roads with available parking, paved 
pedestrian walkways, turf playgrounds, multi-use game courts, and landscaped areas.  
Additionally, six underground parking garages are located at Stuyvesant Town.  These 
garages are single-level parking structures that are situated only partially below the adjacent 
street grade.  The top of the garage structures were constructed to support pedestrian 
walkways, landscaped areas, and play courts and provide building access to upper floors; 
therefore, the ground level above the garages is typically 10-12 feet above the surrounding 
street grade, or 18-22 feet above MSL.  The design of Stuyvesant Town provides a general 
radial symmetry to the complex with a large fountain located at the hub.  Based on this 
construction and the overall symmetrical layout of the campus buildings and features, 
precipitation reaching the surface will generally infiltrate landscaped areas and/or drain 
towards the stormwater basins located along the four loop roads and perimeter streets. 
 
Given the size and support demands of Stuyvesant Town, a complex utility infrastructure is 
located beneath the property.  H&A conducted a review of available site utility maps as part 
of their SC work and determined that a dense network of numerous, large and small, private 
and public utility lines traversed the site subsurface.  Aside from active lines, the extent of 
older, abandoned utilities that once served pre-Stuyvesant Town residential, commercial and 
industrial buildings are unknown and may further populate the site subsurface.  In addition to 
the utilities located beneath the residential complex, the 14th Street – Canarsie Subway, the 
Pollution Control Intercepting Sewer and several main feeders into the East River Generating 
Station are located near Stuyvesant Town beneath the perimeter city streets. 
 
The 14th Street – Canarsie Line, known as the “L” train, runs beneath 14th Street, from 8th 
Avenue in Manhattan eastward across the East River and into Brooklyn.  H&A reported that 
the rail bases for the east and west bound subway trains near Stuyvesant Town were located 
approximately 47 feet below East 14th Street at the intersection with Avenue C and that the 
typical tunnel cross section near the property was shown as approximately 15 feet in 
diameter.  H&A cited the Metropolitan Transportation Authority (MTA) microfilm drawings 
388 and 338, dated March 1916, as the source of this information. 
 
H&A reviewed a drawing of the New York City Department of Environmental Protection 
(NYCDEP) showing the North Branch Intercepting Sewer (sheet 6, July 1967).  H&A 
indicated that the sewer line was constructed as a pollution-control measure, is ±108 inches 
in diameter and is located approximately 40 feet below grade along the east side of First 



I N T E R I M  R E M E D I A L  I N V E S T I G A T I O N  R E P O R T  
C O N S O L I D A T E D  E D I S O N  C O M P A N Y  O F  N E W  Y O R K ,  I N C .  
S T U Y V E S A N T  T O W N  F O R M E R  M G P  S I T E S  
S E P T E M B E R  2 0 0 7  
 
 

 11 

Avenue between East 21st and East 23rd Streets.  The sewer reportedly continues eastward 
along the south side of East 20th Street and then turns south along the west side of Avenue C, 
where intercepted wastewater from lateral-combined lines feeding into the East River is then 
pumped to the Newtown Creek Water Pollution Control Plant via the East 13th Street Pump 
Station. 
 
Consideration of the above-mentioned subsurface utilities and transportation corridors is 
integral to the evaluation of environmental conditions beneath the former MGP stations.  
Combined with the known in-filling of the area in the 1800s, these underground piping 
networks and structures create significant heterogeneities within the site subsurface that can 
influence the local groundwater flow gradients, affect contaminant fate and transport 
dynamics and provide insight into “anomalies” regarding subsurface contaminant chemistry. 

2.4.2 Environmental Setting 

2.4.2.1 Regional Geology 

The regional geologic setting and a summary of the stratigraphy of subsurface materials in 
the vicinity of Stuyvesant Town is presented below in order to provide the context for how 
the RI findings fit within the regional environmental setting.  A detailed discussion of the 
geologic findings specific to the RI is presented within Section 4 of this report. 
 
Beneath the RI study area, the following materials were encountered in order of increasing 
depth: 
 

 Fill 
 Organic deposits 
 Glacial Lacustine (glacial lake)/Glacial Outwash deposits 
 Bedrock 

 
The regional characteristics of each of these units will be discussed in terms of stratigraphic 
order, starting from the deepest geologic unit (bedrock) and progressing upward to the 
shallowest unit (fill).  The discussion is based on published information on the known and 
anticipated subsurface conditions in the vicinity of Stuyvesant Town. 
 
According to published information, the bedrock underlying the East 14th Street and East 17th 
Street Stations is Ravenswood Granodiorite (Baskerville, 1994).  The Ravenswood 
Granodiorite is an igneous rock that is described as a medium to dark gray granodiorite with 
a texture similar to granite and gneiss that was formed in the Middle Ordovician to Middle 
Cambrian geologic periods, approximately 460 to 500 million years ago (Baskerville, 1994).  
The bedrock surface dips sharply to the northeast.  Bedrock is located approximately 40 to 80 
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feet below ground surface (bgs) in the vicinity of the East 14th Street Station and more than 
80 feet bgs at the East 17th Street Station footprint (Baskerville, 1994). 
 
The East 19th Street Station is underlain by Inwood Marble.  The Inwood Marble is a 
metamorphic rock that is generally described as a white to bluish-gray fine to coarse grained 
calcitic to dolomitic marble that is middle Ordovician to Late Cambrian in age (Baskerville, 
1994).  According to published information, the Inwood Marble is present between 
approximately 60 to 80 feet bgs (Baskerville, 1994).  The Inwood Marble unit is part of the 
Cameron thrust fault which bisects the Stuyvesant Town property.  The Cameron thrust fault 
trends northeast-southwest.  According to Langan’s 2002 MGP Research Reports, the 
bedrock in the vicinity of the fault dips at approximately 45 degrees to the northwest.  The 
fault is a dominant geologic feature in the Lower East Side of Manhattan that is a remnant of 
an ancient collision between the North American and African tectonic plates (Shah, 2004). 
 
Within Manhattan and nearby western Kings County (Brooklyn), bedrock is generally 
overlain by Upper Pleistocene (Wisconsin) age glacial deposits, Holocene age organic 
deposits, and recent artificial fill (Baskerville, 1994). 
 
Glacial deposits in the vicinity of Stuyvesant Town include fine to coarse silty sand (till) and 
varved silt and clay materials that are referred to as rhythmites (Baskerville, 1994).  Based 
upon published information, these deposits range in thickness from 10 to 140 feet thick in 
Manhattan and are present on the Lower East Side of Manhattan east of First Avenue 
(Baskerville, 1994).  Rhythmite deposits were deposited within an ancestral glacial lake 
associated with the damming of the Hudson River by the Harbor Hill Terminal Moraine, 
located to the south at the Narrows section of New York Harbor (Meguerian 2003, 
Baskerville 1994). 
 
Holocene age organic deposits consist of black to grey organic clay-silts that contain marine 
shell fragments and peat deposits associated with marshes.  As discussed within subsection 
2.3, the East River and associated shoreline and marshes covered most of the area within and 
around the PCV/ST development well into the 1800s.  The area was subsequently land filled 
with an assortment of materials and soils to expand the Lower East Side of Manhattan in the 
mid to late 1800s. 

2.4.2.2 Regional Hydrogeology/ Hydrology 

This section discusses the regional Upper Glacial Aquifer present beneath Stuyvesant Town 
and the nearest surface water body, the East River.  A detailed discussion of the 
hydrogeologic findings specific to the RI is discussed within Section 4 of this report. 
 
The Upper Glacial Aquifer consists of Pleistocene age glacial deposits, within which 
Holocene age deposits and fill are grouped.  According to Baskerville (1994), thick layers of 
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stratified drift cover the lower portion of Manhattan in the vicinity of 14th Street and can 
yield large quantities of water; however, the groundwater is impacted with salt water from 
the saline East River.  The Upper Glacial Aquifer is generally unconfined; however, it may 
be confined locally by the occurrence of less permeable silts and clays.  The Upper Glacial 
Aquifer is characterized by typical horizontal hydraulic conductivities of 270 feet per day 
[9.5x10-2 centimeters per second (cm/s)] within glacial outwash sand and 135 feet per day 
(4.4x10-2 cm/s) within poorly sorted till deposits nearby on Long Island (Cartwright, 2002). 
 
Information regarding groundwater flow within the Upper Glacial Aquifer on Manhattan was 
not found during this RI.  However, Baskerville (1994) indicates that streams and tidal 
marshes that were buried in the mid 19th century influence water flow on Manhattan.  Filled 
tidal wetlands in the vicinity of Stuyvesant Town can be affected by tidal fluctuations within 
the nearby East River.  Based upon historic maps of the area and stream patterns, the inferred 
groundwater flow beneath Stuyvesant Town is towards the East River.  According to H&A’s 
SCR (rev. 2005), the depth to groundwater is approximately 10 feet bgs in the vicinity of 
Stuyvesant Town, and the NYSDEC classifies the groundwater beneath the property and 
vicinity as GA, which by definition indicates that the water is potable water suitable for 
drinking. 
 
The East River is located to the east of Stuyvesant Town and ranges in proximity from 
approximately 200 – 1,500 feet from the eastern boundary of the property to 1,750 – 2,250 
feet from the western boundary of the property (Figures 1 and 2).  The East River is a tidal 
saline water body.  The NYSDEC classifies the East River as “I” indicating that the river is 
suitable for fishing and secondary contact.  Class I waters are suitable for fish propagation 
and survival.  The west shoreline of the East River is listed as part of the National Wetlands 
Inventory (Langan, 2002). 

2.4.2.3 Regional Water Use 

The Stuyvesant Town complex and surrounding areas of Manhattan are served by the New 
York City Water Supply System.  The New York City Water Supply obtains water from 
reservoirs within the Catskill/ Delaware and Croton watersheds that are located 50 to 125 
miles to the north of New York City. 

2.5 Previous Investigations 
Prior to the RI, several investigations had been conducted by others concerning the former 
MGP stations within Stuyvesant Town.  GEI reviewed the following investigation reports as 
part of the RI and summarized the findings of each in the subsections below: 
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 H&A’s Site Characterization Report, Former Consolidated Edison Manufactured 
Gas Plants, Stuyvesant Town Housing Development, prepared for Consolidated 
Edison Company of New York, Inc., dated October 2004, revised April 2005. 

 
 RETEC’s E.14th Works and E.17th and E.19th Street Stations, Report of Evaluation of 

Indoor Air and Soil Gas Sampling, prepared for Consolidated Edison Company of 
New York, Inc., dated October 7, 2003. 

 
 Langan’s MGP Research Report, East 14th Street Works, prepared for Consolidated 

Edison Company of New York, Inc., dated January 19, 2003. 
 
 Langan’s MGP Research Report, East 17th Street Station, prepared for Consolidated 

Edison Company of New York, Inc., dated September 9, 2002. 
 
 Langan’s MGP Research Report, East 19th Street Station, prepared for Consolidated 

Edison Company of New York, Inc., dated August 30, 2002. 
 
In addition to the above reports, GEI was also provided the H&A Site Investigation Reports 
for the East River Facility (Operable Unit No. 1), dated October 2005, and the East River 
Station Ball Fields, dated April 2005.  Information provided in these reports was used in the 
evaluation of findings from borings and wells advanced along the east side of Avenue C as 
part of RI activities associated with the former East 14th Street Station. 
 
Aside from the MGP-related investigations conducted for Stuyvesant Town, H&A and 
RETEC have also conducted intrusive environmental investigations at Peter Cooper Village, 
located north of East 20th Street.  Work performed for Peter Cooper Village is associated 
with the former MGP stations located within that particular housing complex and not 
affiliated with the former MGP operations at the Stuyvesant Town property.  Based on 
historic research and field and analytical data obtained for the Stuyvesant Town former 
MGPs to date, it appears that MGP-related impacts beneath the Peter Cooper Village and 
Stuyvesant Town properties remain distinct and separate.  Therefore, reports associated with 
the Peter Cooper Village environmental activities were not reviewed and are not included in 
discussions presented in this RI report. 

2.5.1 H&A Site Characterization (2004) 

In 2004, H&A conducted an environmental site investigation for the former MGP station 
sites within Stuyvesant Town.  On behalf of Con Edison, H&A conducted the SC work in 
accordance with the VCA between Con Edison and the NYSDEC and the H&A September 
2003 SC Work Plan, which was approved by the NYSDEC.  H&A documented the methods 
and findings of their investigation work in their SCR for Stuyvesant Town dated October 
2004 and revised April 2005. 
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The purpose of the SC was to investigate impacts from the three former MGP stations at the 
Stuyvesant Town property.  The SC work consisted of test pit excavations, soil borings, soil 
sampling, monitoring well installations and groundwater sampling.  It also included an 
evaluation of background soil and groundwater conditions to assess compounds of concern 
(COCs) present within non-MGP areas, in order to better evaluate the significance of impacts 
within the former MGP footprints.  The SC investigation locations are shown on Plate 1 of 
this RI report, and the field and analytical findings are incorporated and addressed in the 
discussions, tables, and illustrations of this RI report. 
 
The following is a summary of results taken directly from the SCR: 
 

 A total of six background borings were conducted during the investigation.  The 
surface and subsurface soils were found to contain concentrations of semivolatile 
organic compounds (SVOCs) and arsenic above NYSDEC Recommended Soil 
Cleanup Objectives (RSCO).  The surface and subsurface soil samples also contained 
lead and the subsurface soils contained cyanide; there is no specific RSCO criterion 
for lead and cyanide. 

 
 Two monitoring well couplets were installed to evaluate background groundwater 

quality.  Analytical results indicate that all four monitoring wells exceeded NYSDEC 
Technical and Operational Guidance Series (TOGS) primarily for metals and 
inorganic parameters, many of which are not typically associated with MGP-related 
materials.  One monitoring well exceeded the VOC [volatile organic compound] 
criteria.  Cyanide, which is related to MGP operations, was detected in a background 
well. 

 
 At the former East 14th Street Station, subsurface soil and groundwater exceed their 

applicable screening criteria.  Seventeen soil borings were conducted to investigate 
the former gas holders, meter house and purifying house.  Although a total of 
seventeen soil borings were conducted at this station, only one surface soil sample 
was collected because most of this area is covered with concrete and cobblestones.  
The surface soil sample was below RSCO criteria for VOCs and SVOCs and below 
SSBV [Site-Specific Background Values] and RSCO for arsenic, lead and cyanide.  
Subsurface soil testing results indicate concentrations of VOCs and SVOCs above 
RSCO and arsenic, lead and cyanide concentrations above RSCO and/or SSBV.  Two 
well couplets were installed and groundwater testing results show concentrations of 
VOCs, SVOCs and cyanide above the TOGS. 

 
 At the former East 17th Street Station, surface soil, subsurface soil and groundwater 

exceed their applicable screening criteria.  A total of fourteen surface soil samples 
were collected from this area and all fourteen samples exceeded either RSCO for 
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potentially complete pathway as determined through the qualitative exposure assessment 
process does not necessarily mean that there is an actual risk posed to a potential receptor. 
 
For the purposes of this assessment, it is assumed that future land uses of Stuyvesant Town 
will remain primarily residential for the foreseeable future.  A summary of complete 
qualitative exposure pathways is presented below.  The following subsections discuss the 
identification of COCs, exposure points, exposure routes, and potential receptors. 

6.2 Complete Qualitative Exposure Pathways Summary 

6.2.1 Contaminants of Concern 

For purposes of this RI and QHHEA, COCs are identified as those VOCs, SVOCs, metals 
and/or cyanide that are common to MGP-related residuals and exceed NYSDEC TAGM 
4046 values in soil and/or NYSDEC AWQSGVs in water [Standards, Criteria, and Guidance 
values (SCGs)].  As defined in subsection 5.1.2, the COCs within this category are: the four 
BTEX compounds, a subset of VOCs; sixteen PAH compounds, a subset of SVOCs; and 
arsenic and cyanide.  Where SCGs do not exist (e.g., cyanide criteria for soil), risk-based 
screening criteria for residential exposures from EPA are used for the screening comparison.  
Where SCGs are recommended by NYSDEC as “SB” (site background, e.g., aluminum), the 
H&A SSBVs are used.  Tables 34 and 35 summarize the COCs and their maximum 
detections and SCGs for this QHHEA.    
 
Chemicals within the COC category that were not detected at least once above the limit of 
detection are excluded from the QHHEA, regardless of the size of the data set.  Chemicals 
with a frequency of detection of less than 5% in a data set of 20 or more samples also are 
excluded as a COC.  With these exceptions, if one or more COCs at the maximum detected 
concentration exceeded the screening criteria, there exists a potential exposure pathway.   
 
For purposes of this RI and QHHEA, evaluation of COCs in surface soil was not performed.  
Given that the site and local area is built on man-made land, and based on the historical 
development of the property, the surface soils at the site are considered urban fill.  Based on 
the nature and extent of MGP-related impacts within the site subsurface, and an extensive 
sampling and evaluation program of the surface soils, COCs present within the surface soils 
are not indicative of MGP-related impacts associated with the former holder stations or plant.  
Tables 34 and 35 identify the COCs for subsurface soil and groundwater at Stuyvesant Town 
and identify the exceeded screening criteria, thus creating a potential exposure point as 
summarized below. 
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6.2.2 Contaminant Release and Transport Mechanisms  

The potential mechanisms for migration of the COCs include volatilization, sorption, fugitive 
dust, and solubility.  Potential MGP-related COCs in each environmental media are discussed 
with respect to their affinity to each of these mechanisms.  These mechanisms are 
summarized below: 
 

 Volatilization:  this action describes the movement of a chemical from the surface of 
a liquid or solid matrix to a gas or vapor phase.  While BTEX compounds, and to a 
lesser extent naphthalene, tend to volatilize, PAHs and inorganics do not tend to 
volatilize outside of extreme pressure and/or temperature conditions. 

 
 Sorption:  this action is usually defined as the reversible binding of a chemical to a 

solid matrix.  However, there is evidence in the published literature that there is a 
partially irreversible component related to the time that the compound has been 
sorbed to a soil matrix (Brusseau, et al., 1989; Brusseau, et al., 1991; Loehr, et al., 
1996).  Sorption of BTEX, PAHs, and metals limits the fraction available for other 
fate processes such as volatilization and/or solubility.  In general, BTEX compounds 
have low sorption potential, coupled with high water solubility and high volatility, 
which make sorption a relatively minor environmental fate process for BTEX 
compounds compared to other mechanisms.  PAHs exhibit varying degrees of binding 
affinity to organic matter and soil particles; this affinity is dependent upon their 
individual molecular structures.  In general, the higher molecular weight PAHs (e.g., 
benzo(a)pyrene) are strongly sorbed, whereas the lighter PAHs (e.g., naphthalene) are 
less strongly sorbed (EPA, 1979; EPA, 1986).  Therefore, the higher molecular 
weight PAHs are expected to remain sorbed to soils, while the lighter PAHs may be 
desorbed and transported by other mechanisms.  Metals may remain sorbed to soils 
depending on oxidation-reduction conditions and the availability of anions with 
which the metals could bind.  Metals that do not remain sorbed to soils could be 
available for transport through surface or groundwater in solution. 

 
 Fugitive Dust:  COCs sorbed to soil particulates could be transported as fugitive dust 

if exposed to wind erosion.  As discussed above, PAHs exhibit varying degrees of 
binding affinity to organic matter and soil particles; this affinity is partly dependent 
upon their individual molecular structures.  In general, the higher molecular weight 
PAHs (e.g., benzo(a)pyrene) are strongly sorbed, whereas the lighter PAHs (e.g., 
naphthalene) are less strongly sorbed (EPA, 1979; EPA, 1986).  Therefore, the higher 
molecular weight PAHs are expected to remain sorbed to soils, while the lighter 
PAHs may be desorbed and transported by other mechanisms.  Inorganics also 
generally exhibit an affinity to particulates.   
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 Solubility:  this is the measure of a chemical’s ability to dissolve in water.  COCs 
sorbed to surface soil may dissolve in water and may be transported as surface water, 
while COCs sorbed to subsurface soils may dissolve in water and be transported via 
the groundwater aquifer system.  PAHs have varying degrees of solubility.  The 
lighter PAHs are more soluble, while the heavier PAHs are less soluble and typically 
do not dissolve into water.  Metals in the subsurface soils could dissolve and continue 
to leach into the groundwater system.  However, the solubility of metals is highly 
dependent upon the pH and oxidation-reduction conditions of the aquifer, the valance 
state of the specific metal, and the availability of anions that the metals could bind 
with to become immobile.   

6.2.3 Potential Receptors and Routes of Exposure 

The potential receptors for each COC in each media are determined based on current land use 
at Stuyvesant Town and based on foreseeable potential future land uses.  Table 36 
summarizes the information contained below. 
 
The following potential receptors at Stuyvesant Town were identified and evaluated: 
 

 Stuyvesant Town Resident – This receptor includes all residents living at the 
Stuyvesant Town property, regardless of their approximate location to the areas of the 
former MGP sites.  Potential exposure concerns for Stuyvesant residents would be 
inhalation of particulates during subsurface utility and other underground 
construction activities.  Based on previous and current investigations, vapor intrusion 
to indoor air is not considered to be a complete pathway. 

 
 Child Day Care Attendee – This receptor includes both children and adults that are 

present at the on-site day care facility.  Potential exposure concerns for the child day 
care attendee would be inhalation of particulates during subsurface utility and other 
underground construction activities.  Based on previous and current investigations, 
vapor intrusion to indoor air is not considered to be a complete pathway. 

 
 Landscape/Maintenance Worker – This receptor includes those on-site workers 

who maintain landscaped areas and the housing development.  Potential exposure 
concerns for the landscape/maintenance worker would be inhalation of particulates 
during subsurface utility and other underground construction activities.   

 
 Parking Lot Attendant – This receptor includes those individuals stationed at the 

entrances of each of the underground parking garages at the Stuyvesant property.  
Potential exposure concerns for the parking lot attendant would be inhalation of 
particulates during subsurface utility and other underground construction activities.   
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 Adjacent Off-site Receptors – This receptor includes individuals residing and/or 
visiting the surrounding community.  Potential exposure concerns for off-site 
individuals would be inhalation of particulates during subsurface utility and other 
underground construction activities.   

 
 Utility Worker – This receptor includes individuals who perform short duration 

repairs to underground utilities at the property.  These individuals may be exposed to 
COCs in subsurface soils during excavation activities via incidental ingestion, dermal 
contact, and inhalation of volatilized compounds and particulates (fugitive dust).  
They may also have an exposure pathway to COCs in shallow groundwater via 
incidental ingestion and dermal contact and to COCs in soil gas via inhalation. 

 
 Construction Worker – This receptor includes individuals who perform short 

duration construction activities at the property that require disturbance of the 
subsurface.  These construction workers may contact COCs via subsurface soils, 
groundwater, and soil gas.  The construction worker may be exposed to contaminants 
in subsurface media through incidental ingestion, dermal contact, and inhalation of 
volatilized compounds (soil gas) and particulates (fugitive dust). 

6.2.4  Assessment of Exposure Pathways 

Using the data collected within the study area and summarized in the tables, figures and 
plates of this report, each potential exposure pathway identified above was assessed.  A 
complete exposure pathway exists when a COC is present in a media above the screening 
criteria (potential exposure point) and a potential receptor can be exposed to that COC 
through one or more of the exposure routes previously identified based on the specific land 
use (Section 2) and impacted media (Section 5). 
 
An example of a complete exposure pathway would be an on-site utility worker excavating a 
3-foot-deep pit to perform utility repairs on gas lines.  If the soils contain COCs (VOCs, 
SVOCs/PAHs, arsenic or cyanide) at concentrations greater than the SCGs (exposure point), 
then a complete exposure pathway exists for the utility worker potentially contacting those 
soils via ingestion, dermal contact, or inhaling particulates from the excavation (route of 
exposure). 
 
Table 36 presents the matrix for the study area where COCs are known to exist.  The matrix 
identifies the COCs, compares them against identified screening criteria, and then determines 
if a complete exposure pathway exists for the potential receptors.  A discussion of the 
potential exposure based on specific site conditions follows. 
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6.2.4.1 Soils 

A complete exposure pathway to COCs in subsurface soils exists for utility workers and 
construction workers engaging in excavation activities.  Based on known utility networks 
beneath the site, these excavation activities are expected to occur at depths of 16 feet bgs or 
less, and generally within urban fill materials.  For other current and potential future 
receptors, exposure to subsurface soils is only possible if the subsurface soils are disturbed. 
 
Any future construction workers would have to wear PPE appropriate for the COC 
concentrations anticipated, based on the data collected for the site, and the potential exposure 
routes exposed.  Implementation of appropriate PPE and procedures would need to follow an 
established site-specific HASP that includes, or is amended as needed to include, task-
specific health and safety procedures.  Work zone and community air monitoring plans and a 
soil and groundwater management plan would also have to be developed and implemented to 
ensure that they and other present receptors (e.g., on-site residents and child day care 
attendees) are not exposed to COCs in subsurface soils during disturbance. The use of such 
precautions will mitigate potential exposures to impacted subsurface soils. 

6.2.4.2 Groundwater 

Groundwater beneath Stuyvesant Town was sampled at various depth intervals and is not 
used for consumption at the property or in the surrounding community.  It is highly unlikely 
under any existing or future scenarios that an exposure pathway could exist for anything 
other than exposure to groundwater at the water table, which is located generally 4 to 10 feet 
bgs at the site (Table 6).  Therefore, only groundwater up to 20 feet bgs is considered in 
evaluating the presence of a complete exposure pathway. 
 
A complete exposure pathway to COCs in groundwater exists for the utility workers and 
construction workers engaging in excavation activities.  Exposure to COCs in groundwater 
through inhalation, dermal contact, and incidental ingestion is only possible if excavation to 
or below the water table occurs. 
 
Any workers involved in excavation activities would have to wear PPE appropriate for the 
COC concentrations anticipated, based on the data collected for the site, and the potential 
exposure routes exposed.  Implementation of appropriate PPE and procedures would need to 
follow an established site-specific HASP that includes, or is amended as needed to include, 
task-specific health and safety procedures.  Monitoring of their work zone would need to be 
addressed in the HASP and have to be conducted to ensure that they are not exposed to COC-
containing groundwater.  Proper handling and disposal of affected groundwater would need 
to be implemented per a site-specific soil and groundwater management plan.  The use of 
such precautions will mitigate potential exposures to the impacted groundwater. 
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6.2.4.3 Soil Gas 

VOCs common to both petroleum and MGP-related residuals (e.g., BTEX compounds) have 
been detected in soil gas beneath Stuyvesant Town.  Construction and utility workers 
involved in excavation activities at the property may have complete exposures to soil gas 
COCs via inhalation.  Work zone monitoring of VOCs and implementation of established 
actionable levels during excavation work will need to occur in accordance with a site-specific 
HASP and will mitigate potential exposures to the VOCs in soil gas. 

6.2.4.4 Indoor and Ambient Air 

Based on the current and previous investigations for indoor air, VOCs common to both 
petroleum and MGP-related residuals (e.g., BTEX compounds) are not considered to have 
impacted indoor air above NYSDOH established background concentrations.  VOCs detected 
at greater than background conditions are not typically associated with former MGP 
operations (tetrachloroethene, chloroform).  For ambient air, only one compound (toluene) 
was detected above background in the most recent round of sampling; however, evaluation of 
the indoor and ambient air and soil gas results indicates that the detection is most likely 
attributable to indoor source (e.g., paints, cleaning products, maintenance fluid) and/or urban 
sources (e.g., vehicle emissions.)  Therefore, complete exposure pathways for receptors 
exposed to indoor and ambient air are not considered to exist.  A future pathway to indoor air 
is unlikely given the length of time the development has existed over the former MGP sites, 
but may be monitored further in future investigations. 
 
6.2.4.5 Exposure Pathway Assessment Summary 

In summary, subsurface media (soil, groundwater, soil gas) may provide an exposure 
pathway if excavation activities are conducted at the property.  Receptors involved in 
excavation activities (construction and utility workers) may come into contact with 
subsurface soil, groundwater (in the event that dewatering does not occur), and soil gas.  On-
site and off-site receptors may have a complete exposure pathway to air-borne particulates 
(as fugitive dusts) during times of excavation work when subsurface materials are disturbed.  
The implementation of worker protection plans, such as HASPs that include PPE procedures 
and action levels, as well as the implementation of work zone and community air monitoring 
plans and soil and groundwater management plans during subsurface activities, can mitigate 
potential exposure issues and eliminate a complete exposure pathway. 
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7.  Conceptual Site Model 

Based on the history, subsurface characteristics and nature and extent of compounds detected 
in indoor air, soil gas, soils and groundwater at the former MGP holder stations within 
Stuyvesant Town, GEI has developed an overall conceptual site model regarding the MGP-
related environmental impacts.  The site model was developed through the evaluation of the 
location and concentrations of contaminants of concern in light of site-specific features, 
which serve to either mitigate or enhance the impact of these chemicals to human health and 
the environment.  Furthermore, the site model incorporates the anticipated future property 
use and subsequent contaminant exposure potential in the assessment of active and/or passive 
remedial needs or approaches to MGP-related impacts.  Other contaminant impact issues and 
potential exposure concerns, such as those relating to chlorinated solvents, gasoline, and non 
MGP-related metals (e.g., lead, aluminum), are not addressed by this RI. 
 
As discussed in Sections 2 and 4, the former station sites are underlain by significant man-
made land.  Infilling and grading of the area most likely transpired in stages over the mid to 
late 1800s, resulting in the creation of a fill horizon ranging from 14 feet to greater than 47 
feet in thickness across the three sites.  Organic silts and shell deposits, from periodic river 
sediment influxes, are intermixed with the man-made materials and reworked native soils 
comprising the fill.  The variety of building debris (e.g., brick, concrete, metal) encountered 
throughout the fill further suggests on-site burying and reworking of demolition debris during 
general construction and redevelopment of pre-Stuyvesant Town city blocks as well as 
during the large-scale demolition and grading activities conducted as part of Stuyvesant 
Town and Peter Cooper Village construction.  A relatively thin and inconsistent horizon of 
organic deposits underlies the fill in the area, which in turn is underlain by glacial lacustirne 
sediments and outwash sands.  Bedrock (Ravenswood Granodiorite) was encountered at 
depths between 50 feet and 86 feet bgs beneath the East 14th Street Station and is expected to 
dip sharply to the northeast, although confirmation borings were not completed to bedrock at 
the former East 17th and East 19th Street Stations.  
 
Although evidence of significant brick debris was encountered in borings and test pits 
located across the station sites, the foundations for the former holders were not conclusively 
encountered during the investigations.  Furthermore, major sources of MGP tar or tar 
residuals, which can be co-located with former holder foundations, were not encountered 
beneath the station sites.  Given the dates of operation of the three former stations, the holder 
foundations were most likely constructed of brick and masonry and demolished well before 
the construction of Stuyvesant Town.   
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7.1 East 14th Street Station 
The footprint of the East 14th Street Station site is approximately 2 acres in size.  Portions of 
five residential buildings, an underground parking garage, pedestrian pathways and the 
perimeter service road occupy the footprint of the former station.  Volatile organic 
compounds common to both petroleum materials and MGP byproducts, as well as 
compounds specifically related to gasoline and chlorinated solvents, were detected within the 
indoor air and soil gas samples.  However, comparison of the distribution and concentrations 
of the compounds in indoor air, ambient air and soil gas support the previous RETEC 
findings indicating that the chemical constituents and concentrations in indoor air more 
closely reflect the ambient air quality than that of the subsurface soil gas.  Thus, the air and 
soil gas results to date appear to demonstrate that soil vapor intrusion is not occurring at the 
buildings within the former station site.     
 
Soils beneath the former East 14th Street Station site are impacted by both petroleum and/or 
MGP-related constituents above the RSCOs and SSBVs in discrete near-surface fill materials 
and delineated deeper intervals of fill and glacial deposits.  Carcinogenic PAHs are present in 
the surface and near-surface soils within the former station footprint above the respective 
RSCOs and SSBVs; the concentrations of individual PAHs in this subset are consistent 
across the site, and are primarily located beneath impervious surfaces, such as sidewalks, 
building foundations and the parking garage floor.  Some BTEX is also present above 
RSCOs and SSBVs in these soils, particularly in those located beneath the parking garage.  
Taken in combination with the results of the soil gas sampling, the contaminant 
concentrations in the near-surface soils appear influenced by gasoline-related sources in 
addition to the heterogeneous quality of the fill used at the site.  Observed petroleum staining 
and odors and similar concentrations of BTEX and carcinogenic PAHs are generally found 
throughout the fill materials beneath the site, suggesting these impacts are a characteristic of 
the historic fill used rather than MGP tar and MGP-related residues noted at deeper intervals, 
i.e. those located below 20 feet bgs in native materials.  MGP tar impacts, and associated 
BTEX and PAH RSCO and SSBV exceedances, were encountered at 20 to 30 feet bgs within 
sandy lenses of the glacial lacustrine deposits beneath the site.  MGP-related impacts were 
also observed in deeper glacial outwash deposits overlying the bedrock interface at perimeter 
borings; however, samples from these intervals did not exhibit MGP-related constituents 
above the RSCOs, with the exception of slight benzene exceedances.   
 
Groundwater beneath the East 14th Street Station site is impacted at both the water table and 
deeper overburden zone above AWQSGVs.  The high concentrations of BTEX, naphthalene 
and non-carcinogenic PAH compounds in groundwater throughout the overburden aquifer 
suggest contributions from both petroleum-impacted and MGP-impacted soils.  Monitoring 
wells for the East 14th Street Station site are located in close proximity to a number of 
significant underground utilities and/or structures, including a MTA subway line and a 
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Pollution Control Intercepting Sewer, which may be creating preferential pathways for off-
site contaminant contribution.  DNAPL tar was noted in one well along East 14th Street 
(14MWD02, screened 22-32 feet bgs) during the RI.  Based on the time elapsed between the 
SC and RI activities, and the subsurface conditions at the corresponding depth, well 
14MWD02 may be serving as a DNAPL sump for the immediate area; therefore, the 
thickness of DNAPL present in the surrounding formation is expected to be significantly less 
than that observed in the well.          
 
Based on the current and past structures within the East 14th Street Station footprint, and the 
findings of site investigations conducted by H&A, RETEC, and GEI, MGP-related impacts 
appear to be confined to the immediate station site and within materials below 20 feet bgs 
and observed tar residuals are not considered to be mobile.  Near-surface concentrations of 
constituents common to petroleum and MGP-related residuals are located in heterogeneous 
fill materials beneath building foundations, an underground garage, paved pedestrian 
pathways and limited landscaped areas.  These near-surface constituents are considered 
typical of urban fill and are not associated with the site-specific MGP-related impacts 
encountered at deeper intervals.  Observed and analytical findings suggest that soil gas, soils 
and groundwater beneath the station site are affected by commingled sources of 
contamination, as evidenced by the vertical and horizontal distribution of chemical 
constituents in the subsurface beneath the site and adjacent areas.  Inconsistencies in 
concentration distributions, and discrete veins of petroleum and MGP impacts at depth, 
suggest contaminant contributions from present and/or historic releases in the area and/or the 
tracking of present and/or historic releases along preferential pathways created by the dense 
network of underground structures and utilities under East 14th Street and Avenue C. 

7.2 East 17th Street Station 
The footprint of the East 17th Street Station site is approximately 1.5 acres in size.  Portions 
of three residential buildings, an underground parking garage, and segments of the Avenue C 
Loop Road and associated pedestrian pathways currently occupy the majority of the former 
station site.  Limited landscaped areas and a small portion of a basketball court comprise the 
remaining portions of the former site.  Soil gas samples collected within and adjacent to the 
former station footprint contained many of the same constituents as the indoor air; however, 
the magnitude of these compounds and distribution of other chemical compounds in the 
subsurface were inconsistent among the soil gas samples and between the soil gas and indoor 
air samples.  The air and soil gas results to date appear to support the previous RETEC 
findings, which indicate that the chemical constituents and concentrations in indoor air more 
closely reflect the ambient air quality than that of the subsurface soil gas and, therefore, 
suggest that soil vapor intrusion is not occurring at the building at the former holder 
locations. 
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Soils beneath the station site contain MGP tar residuals and MGP-related constituents in 
excess of the RSCOs and SSBVs in delineated intervals of fill and reworked glacial 
lacustrine sediments.  Within the station footprint, carcinogenic PAHs and arsenic are present 
at concentrations slightly above the RSCOs and SSBVs at depths above 7 feet; at three 
locations at or adjacent to the former gas holders, these constituents are at slightly greater 
concentrations at depths ranging from 9 to 15 feet bgs.  However, impacts observed and 
detected at these locations also consist of petroleum odors and staining, which are present at 
various depths in the fill material and into the native materials both within and adjacent to the 
station footprint.  This mix of MGP and petroleum related impacts in the site subsurface is 
also shown in the soil gas analytical findings for the site.  As previously noted, indoor air 
analytical findings for the 16 Stuy Oval building suggest that a soil gas intrusion condition at 
the building does not currently exist.   
 
During the valve replacement project, MGP-related impacts were also observed in 
excavations to the northeast and south of the former station site along the Avenue C Loop 
Road.  These impacts, characterized by stained soils and associated odors and sheens on 
groundwater, were generally encountered between depths of 9 and 13 feet bgs.  Locations 
excavated near the station footprint exhibited a variable mix of MGP-related and petroleum-
type impacts within the fill material, which is consistent with the investigation findings.       
 
Individual PAH, BTEX and arsenic exceedances in investigation soil samples were generally 
confined to intervals of discrete MGP tar impacts at depths of 25 to 30 feet bgs, within and 
adjacent to the former gas holders; these impacts appear to be situated near the transition of 
the fill and reworked silts to native glacial lacustine soils.  Samples collected from soils 
beneath this interval show a sharp decreasing concentration gradient over the next 5 to 10 
feet, with PAH and BTEX concentrations decreasing to below detection limits or below 
RSCOs.  Additionally, a decreasing concentration gradient also extends horizontally within 
that 25 to 30 feet bgs interval, from the immediate area of the former gas holders along the 
transition from fill to native materials. 
 
With respect to groundwater, the highest total BTEX and PAH concentrations are present 
within groundwater in contact with soils exhibiting petroleum-type staining and odors and 
naphthalene-like odors.  The highest total BTEX and PAH concentrations occur in 
monitoring wells within the station footprint – 17MWS03/D03 and 17MWD04.  Elevated 
concentrations of benzene appear to be persistent in the shallow and intermediate 
groundwater zones beneath the site and within the intermediate groundwater zone (i.e., 
within 17MWD05) just east of the former station.  Groundwater from wells screened at 
depths ranging from 41 to 53 feet bgs exhibit decreases in overall BTEX and PAH 
concentrations; conversely, this deeper groundwater zone beneath the site contains 
chlorinated compounds.  Shallow water table wells within the station footprint yielded 
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groundwater with BTEX and a few PAHs above the AWQSGVs, but perimeter water table 
wells exhibited no MGP or petroleum-related impacts.  
 
Based on the current and past structures within the East 17th Street Station footprint, and the 
findings of site investigations conducted by H&A, RETEC, and GEI, MGP tar and related 
impacts appear confined within a discrete zone below 20 feet bgs in the immediate station 
site area.  Observations made during the valve replacement project indicate that subsurface 
MGP-related impacts are also present outside the study area along the Avenue C Loop Road.   
Near-surface concentrations of MGP-related constituents are located beneath building 
foundations, the Loop Road, paved pedestrian pathways and limited landscaped areas.  
Heterogeneous fill materials comprise the subsurface at these shallower depths and include 
remnants of a historic roadway, as evidenced by a relatively consistent concrete and brick 
sub-layer in the investigation area.  In addition, observed and analytical findings indicate that 
soil gas, soils and groundwater beneath the station site are affected by commingled sources 
of contamination, as evidenced by a number of non MGP-related compounds, many at 
concentrations in excess of regulatory standards. 

7.3 East 19th Street Station 
The footprint of the East 19th Street Station site is less than half an acre in size.  Portions of 
an underground parking garage and residential building occupy the majority of the former 
station.  Soil gas and indoor air contain detectable concentrations of BTEX compounds; 
however, as indicated in the previous RETEC findings, the low concentrations of VOCs 
detected within indoor air at the East 19th Street Station appear to be linked to outdoor air 
concentrations containing vehicle-combustion components, gasoline-related compounds and 
chemicals used as part of regular building activities.  The RI soil gas results supports the 
conclusion that soil gas does not appear to be affecting indoor air based upon inconsistent 
concentrations detected between indoor air and soil gas beneath the former holder site. 
 
The RI findings confirm the previous findings of RETEC and H&A which suggested that 
MGP-related impacts beneath the East 19th Street holder site were either absent or very 
limited in extent.  No MGP-related impacts in the form of tar-saturated soils, blebs, staining, 
or sheens were noted in subsurface soils in the area of the former East 19th Street Station 
during the investigation programs.  During the valve replacement project, stained soils and 
MGP-type odors were observed in several excavations conducted outside the former station 
site and along the East 20th Street Loop Road; these impacts were generally encountered 
within and/or beneath the fill horizon at depths between 5 and 13 feet bgs.  In addition, 
product globules and sheens on groundwater within several of the impacted excavations were 
also noted.  
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Subsurface soil contaminant impacts above individual RSCOs and SSBVs in the station area 
appear to be limited in depth and extent (Plates 4 and 11) and are below TAGM threshold 
values for total VOCs and SVOCs.  Arsenic and carcinogenic PAHs were detected above the 
SSBVs in soil samples taken from just beneath the concrete floor of the parking garage and 
from 5-7 feet below grass areas along the north side of the East 20th Street Loop Road.  
Heterogeneous fill materials comprise the subsurface at these depths and include remnants of 
a historic roadway, as evidenced by a relatively consistent concrete and brick sub-layer 
across the investigation area.  Analytical results from the investigation groundwater sampling 
events do not indicate groundwater impacts from historic MGP operations at the site (Plate 
12).  
 
Based on the current and past structures within the East 19th Street Station footprint, and the 
findings of site investigations conducted by H&A, RETEC, and GEI, MGP-related impacts 
do not appear to be present at the former station site at concentrations that pose a threat to the 
residential population or environment.   
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8.  Summary and Conclusions 

In 2006, GEI conducted a remedial investigation of three former MGP sites located within 
the Stuyvesant Town residential complex, located on the Lower East Side of Manhattan.  The 
work was performed pursuant to a Voluntary Cleanup Agreement between Con Edison and 
the NYSDEC and was implemented in general accordance with the NYSDEC approved 
February 2006 Remedial Investigation Work Plan and March 6, 2006 addendum, prepared by 
GEI.  The purpose of the RI was to gather sufficient information to assess whether remedial 
actions are necessary and, if so, to support analysis of remedial alternatives and selection of a 
remedy.  GEI developed and implemented the RI to supplement previous site 
characterization work conducted by H&A in 2004 and previous air and soil gas sampling 
conducted by RETEC in 2003. 
 
In addition to implementation of the RI program, Con Edison contracted GEI to serve in an 
observational role during the implementation of a subsequent underground valve replacement 
program at the Stuyvesant Town residential campus.  The capital improvement work was 
conducted in 2006 and 2007 and entailed the excavation, removal and replacement of 58 
water and hydrant valves across the residential campus.  GEI served in an observation role 
during the related subsurface project activities and documented field observations regarding 
general subsurface conditions and potential environmental impacts in order to augment the 
findings of previous investigation work at the property.   
 
The RI field program focused on the delineation of MGP-related subsurface impacts within 
and adjacent to the site footprints of the former East 14th Street, the East 17th Street and the 
East 19th Street Stations.  The following summary and conclusions are based on a 
comprehensive evaluation of all the data presented in this report, including findings reported 
earlier by others and observations made during the subsequent valve replacement project, and 
are presented to address the specific RI objectives set forth in the RIWP.  

8.1 Stuyvesant Town Setting 
As part of the RIWP, additional investigation of the historic, geologic, and hydrologic 
conditions of the three station sites was conducted.  Data collected provided background 
information pertinent to all three sites as well as information on station-specific conditions.  
A summary of historic and environmental setting information common to all sites is 
presented below.   
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8.1.1 Site-wide History 

Based on reviewed historic survey maps and plates from the late 1700s and early 1800s, it 
appears that the 18-block area developed as Stuyvesant Town was part of the East River and 
associated marsh lands well into the 1800s.  A number of creeks and streams that fed into the 
East River traversed the area, which appears to have been mainly farms and orchards during 
the colonial period.  To accommodate the growing city, the area gave way to more industrial 
development planning in the early 1800s.  As a result, most of the area east of First Avenue, 
between East 13th and East 26th Streets, required filling and reworking of the local land to 
elevate the grade and extend the shoreline.  In most cases, tenements briefly existed at the 
Stuyvesant MGP sites between creation of the man-made urban land and development of the 
plant or holder stations.    

8.1.2 Site-wide Geology and Hydrology 

Subsurface conditions reported and encountered during the site characterization and remedial 
investigation activities indicate the presence of four major stratigraphic units beneath the 
three sites.  These units, in order of increasing depth, are:  (1) fill, (2) organic deposits/peat, 
(3) glacial deposits, and (4) weathered bedrock (Ravenswood Granodiorite).   
 
Fill comprised the most extensive soils encountered during the RI and previous site 
characterization activities.  Fill is present beneath all three areas and is a result of extending 
the East River shoreline in the mid to late 1800s to expand the Lower East Side of 
Manhattan.  The fill ranges in depth between 12 feet bgs and 45 feet bgs and consists of dark 
grey to black, loose, non-cohesive sand and silt, with varying amounts of gravel, cobbles, 
ash, clinkers, slag, brick and concrete fragments, metal fragments, wire, cloth, and wood 
fragments.  In addition, fine-grained organic deposits and glacial deposits are also part of the 
fill and are most likely reworked native materials.  Shallow drilling equipment refusal was 
encountered between 10 and 20 feet below grade in areas near all the former holder locations.  
It is likely that this was a result of backfilling those areas with building debris during plant 
demolition.  Also cobblestones in areas of former city streets were encountered within the 
fill.    
 
The organic deposits/peat was generally encountered beneath the fill at each of the former 
MGP station sites.  However it is not consistently present.  The organic deposits consist of 
gray to black clayey silt, organic silt and brown peat.  Thicknesses of this low energy deposit 
ranged from 1 to 7 feet.   
 
Glacial deposits were encountered beneath the fill and organic deposits/peat (where present) 
and above the weathered bedrock.  Glacial deposits were encountered beneath each of the 
former station sites typically as shallow as 16 feet bgs to as deep as 85.5 feet bgs.  These 
deposits were present at thicknesses up to 60 feet as encountered in one boring adjacent to 
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the East 14th Street Station.  The glacial deposits consisted primarily of glacial lacustrine 
(glacial lake) deposits that were inter-bedded and underlain in areas by layers of glacial 
outwash sands and glacial till.   
 
Three borings were drilled at the East 14th Street Station to the bedrock surface.  The bedrock 
was encountered as shallow as 49.5 feet bgs to as deep as 85.5 feet bgs.  Rock fragments 
recovered at the borings were consistent with published descriptions of the Ravenswood 
Granodiorite that is reported to underlie the former East 14th Street Station.  Borings were not 
extended to bedrock and bedrock was not encountered at the other two stations. 
 
Except for the landscaped areas of the Stuyvesant Town residential district, the site is 
covered by impermeable surfaces.  Stormwater is directed overland and through the city 
storm sewers east toward the East River located between 200-2,250 feet from the property.  
One groundwater aquifer (the Upper Glacial Aquifer) has been identified beneath the site.  
This is generally an unconfined aquifer; however, deeper portions of the aquifer exhibit leaky 
confined conditions (semi-confined) due to the presence of tighter silty sand and silty clay 
materials. 
 
The shallow groundwater zone beneath the three former holder stations resides primarily in 
fill material.  Nine monitoring wells are located in the shallow groundwater zone within the 
former stations and adjacent areas.  Depth to groundwater ranged between 4.25 and 17.39 
feet bgs in these wells.  Shallow groundwater flow at the site may be locally affected by man-
made structures such as sewer mains or subway structures.  Two sewer lines that flow from 
east to west bisect the Stuyvesant Town property and most likely intersect the Pollution 
Control Interceptor Sewer that runs along East 20th Street and south along Avenue C.  The 
groundwater flow within the East 14th Street Station may be affected by the MTA subway 
structures and foundations for the “L” line that are located beneath the adjacent East 14th 
Street ROW and roadway. 
 
The average hydraulic gradient of the shallow groundwater aquifer ranges from 0.0018 
foot/foot to 0.01 foot/foot.  The hydraulic conductivity (K) of the water table portion of the 
Upper Glacial Aquifer was estimated using wells that were screened in a sand and clay fill 
material and silty-sand fill material.  The hydraulic conductivity was calculated between 15 
feet/day and 169 feet/day.  The estimated average linear flow velocities ranged from 370 feet 
per year in the central portion of the East 17th Street Station to approximately 1,825 feet per 
year in the southeastern corner of the East 14th Street Station in the vicinity of the East 14th 
Street ROW and “L” line subway. 
 
Depth to water in wells screened in the deeper groundwater zone with the overburden aquifer 
ranged between 4.78 and 17.15 feet bgs under most of the site.  The groundwater in this 
deeper zone appears to flow eastward towards the East River.  The average hydraulic 
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gradient of the deep groundwater zone ranges from 0.0015 foot/foot to 0.003 foot/foot.  The 
hydraulic conductivity (K) of the deep portion of the Upper Glacial Aquifer was estimated 
from a well screened in a silty-sand material.  The hydraulic conductivity was calculated as 
129 feet/day.  The estimated average linear flow velocities ranged from 235 feet per year in 
the vicinity of the East 17th Street Station to 470 feet per year within the East 14th Street 
Station footprint. 
 
Regarding vertical head potentials there is a slight downward head potential between the 
shallow zone and the deep zone of the Upper Glacial Aquifer for the majority of the well 
clusters within the East 14th, 17th and 19th Street Stations and adjacent areas.   

8.1 East 14th Street Station  
The following summary and conclusions addresses the RIWP objectives, and associated 
characterization and remedial investigation findings, specific to the former East 14th Street 
Station. 

8.1.1 Site History 

Additional research was conducted on the development and demolition of the East 14th Street 
Station and involved mainly a review of historic maps and aerial photographs located at the 
New York City Public Library and the Municipal Archives at Chambers Street. 
 
The East 14th Street Station with its distinctive six gas holders each containing 350,000 cubic 
feet of manufactured gas was originally built by the Manhattan Gas Light Company around 
1857 and became part of the Consolidated Gas Company in the 1880s.  The station operated 
for gas storage and purification up until the period between 1903 and 1920.  Consolidated 
Gas (renamed Con Edison 1936) subsequently used the site for a warehouse and storage yard 
until 1944 when the property was sold for construction of Stuyvesant Town. 

8.2.2 Extent of MGP Impacts in the Vadose Zone and Indoor Air 

Soil gas samples were collected at and adjacent to the former East 14th Street Station between 
2003 and 2006.  VOCs common to both petroleum and MGP byproducts, that is BTEX and 
naphthalene, were detected in most soil gas samples; however, other petroleum-related 
constituents, primarily those associated with gasoline, were also pervasively present in the 
soil gas samples, suggesting that petroleum-related residuals in the subsurface may be a more 
significant contributor to the overall BTEX and naphthalene concentrations than MGP-
related tar and tar residues in the subsurface.  The vadose zone is comprised of heterogeneous 
urban fill, and physical observations and analytical findings for the SC and RI soil borings 
indicate that petroleum-related impacted soils are present beneath the site and are generally at 
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shallower depths than those in which MGP-related impacts are noted (e.g., depths greater 
than 20 feet bgs.)   
 
VOCs common to both petroleum materials and MGP byproducts, as well as compounds 
specifically related to gasoline and chlorinated solvents, were detected within the indoor air 
samples collected at the site between 2003 and 2006.  However, comparison of the 
distribution and concentrations of the compounds in indoor air, ambient air and soil gas 
support the previous RETEC report, which indicated that the chemical constituents and 
concentrations in indoor air more closely reflect the ambient air quality than that of the 
subsurface soil gas.  Thus, the results to date suggest that indoor air within residential 
buildings currently occupying the former station sites is not adversely affected by the soil gas 
concentrations beneath the former station.    

8.2.3 Extent of MGP Impacts in Subsurface Soils 

For the East 14th Street Station, isolated areas of tar-impacted soils were encountered within 
sandy layers of the glacial lacustrine deposits.  Tar impacts were typically encountered in 
discrete lenses or thin soil layers between 20 and 30 feet bgs within the station footprint, but 
were also present in soils at 12 feet at one location and as deep as 49 feet bgs at another 
location.  A free-phase tar was observed during the RI program within one previously-
installed monitoring well screened between 22 and 32 feet bgs along East 14th Street.  Given 
the observations and analytical results from surrounding wells and borings during the RI, it is 
likely that the well had progressively accumulated the free-phase tar since installation in 
2004. 

8.2.4 Extent of MGP Impacts in Groundwater 

For the East 14th Street Station, the greatest MGP-impacts to groundwater were generally in 
wells screened below the water table.  The highest total VOC and SVOC concentrations (and 
highest total BTEX and PAH concentrations, respectively) were typically found in 
groundwater adjacent to the footprint of the former holders in areas where soils were 
impacted with tar residuals.  One well along East 14th Street was not sampled due to the 
presence of tar at its base.  Otherwise concentrations of VOCs and SVOCs generally 
decreased in both the shallow (water table) zone and deeper zones in downgradient wells 
near Avenue C.  Downgradient and across from Avenue C, groundwater does not appear to 
be impacted from the MGP operations at the former East 14th Street Station. 

8.2.5 Qualitative Human Health Exposure Assessment 

There are several distinct human populations, both on and in the vicinity of the former East 
14th Street Station site, who have the potential for exposures to MGP constituents if the 
subsurface soils are uncovered or disturbed.  The on-site populations include residents, day 
care attendees and on-site workers (landscape, maintenance, and parking lot attendants) 
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under current site use conditions.  Relevant current off-site receptor populations include adult 
and child residents and adult and child receptors at adjacent establishments that may be 
exposed to fugitive dusts during subsurface construction and/or earth movement activities.  
Under future site use and activities, potential receptors may include construction workers and 
utility workers involved in excavation activities in the area of the former MGP sites.   
 
In summary, subsurface media (soil, groundwater, soil gas) may provide an exposure 
pathway if excavation activities are conducted at the property.  The QHHEA indicates there 
are no significant or imminent threats to human health that warrant an interim remedial 
action, and the emplacement and implementation of soil and groundwater management, 
community air monitoring, and worker health and safety monitoring programs during 
disturbance of surface and subsurface materials can mitigate the majority of potential 
exposure issues and eliminate complete exposure pathways. 

8.2.6 Conclusions 

There are no significant or imminent threats to human health that warrant an interim remedial 
action.  Given the depths of the MGP-related impacts, the current and future planned use of 
the site, and the characteristics of the subsurface and the compounds of concern, exposure to 
human health or the environment to residual MGP tar residues is unlikely outside of 
significant construction or land development work for which environmental and health and 
safety controls would be warranted. 

8.2 East 17th Street Station 
The following summary and conclusions addresses the RIWP objectives, and associated 
characterization and remedial investigation findings, specific to the former East 17th Street 
Station. 

8.2.1 Site History 

Additional research was conducted on the development and demolition of the East 17th Street 
Station and involved mainly a review of historic maps and aerial photographs located at the 
New York City Public Library and the Municipal Archives at Chambers Street. 
 
The East 17th Street Station reportedly began operations between 1860 and 1867 and was a gas 
storage facility.  It too was built by the Manhattan Gas Light Company. Historic Sanborn® 
maps indicate that two gas holders, with approximately 270,000 cubic-feet capacity each, were 
located at the western portion of the ±1.5-acre station site, while the eastern portion of the site 
was used for pipe and material storage and an office.  The site was situated approximately mid-
way between Avenues B and C and stretched from East 17th Street north to East 18th Street.  
Based on historic maps and aerial photographs the holder was removed between 1921 and 
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1924.  The site was then used as a possible “cinder yard”.  Con Edison sold the property in 
1943 to Reconstruction Garage, Inc., and Stuyvesant Town Corporation acquired the property 
in 1944 for the housing development. 

8.3.2 Extent of MGP Impacts in the Vadose Zone and Indoor Air 

Seven soil gas samples were collected within and adjacent to the former East 17th Street 
Station footprint.  As with the former East 14th Street Station site, VOCs common to both 
petroleum and MGP byproducts, that is BTEX and naphthalene, were detected in most soil 
gas samples; however, other petroleum-related constituents, primarily those associated with 
gasoline, were also pervasively present in the soil gas samples, suggesting that petroleum-
related residuals in the subsurface may be a more significant contributor to the overall BTEX 
and naphthalene concentrations than MGP-related tar and tar residues in the subsurface.  The 
vadose zone is comprised of heterogeneous urban fill, and physical observations and 
analytical findings for the SC and RI soil borings indicate that petroleum-related impacted 
soils are present beneath the site and are generally at shallower depths than those in which 
MGP-related impacts are noted (e.g., depths greater than 20 feet bgs.)   
 
No indoor air samples were collected as part of the RI, but comparison of the distribution and 
concentrations of the compounds in previous indoor and ambient air samples, and RETEC 
and RI soil gas samples, support the previous RETEC report findings.  The RETEC findings 
indicate that the chemical constituents and concentrations in indoor air more closely reflect 
the ambient air quality than that of the subsurface soil gas.  Thus, the results to date suggest 
that indoor air within residential buildings currently occupying the former station sites is not 
adversely affected by the soil gas concentrations beneath the former station. 

8.3.3 Extent of MGP Impacts in Subsurface Soils 

For the East 17th Street Station, isolated intervals of tar–like material were encountered 
within the East 17th Street Station footprint to the west of the Avenue C Loop Road.  
Sporadic lenses of tar staining and or residual tar blebs were observed within fill and organic 
deposits.  Tar impacts were typically encountered within soils between 26 feet and 29 feet 
bgs, but were present as shallow as 15 feet bgs at one location and as deep as 30.5 feet bgs at 
another location.  During the valve excavation activities, tar impacts were also encountered at 
locations to the south of the station footprint along the Avenue C Loop Road and to the 
northeast of the station footprint near Avenue C.  These impacts were generally encountered 
between depths of 9 and 13 feet bgs.  In total, approximately 275 tons of non-hazardous 
characterized soils with potential MGP-impacts were removed from along the Avenue C 
Loop Road during the valve excavation activities.  
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8.3.4 Extent of MGP Impacts in Groundwater 

At the East 17th Street Station, MGP constituents were measured in wells installed adjacent to 
the footprint of the former holders and in downgradient areas toward Avenue C.  
Interestingly the highest concentration of VOCs and SVOCs (and BTEX and PAHs, 
respectively) was generally found away from the former holder locations in shallow 
groundwater. BTEX and PAHs were primarily detected within groundwater samples from 
17MWS03, which is downgradient of the former holders.  Only trace concentrations of total 
BTEX and PAH compounds were detected in samples collected from 17MWS04, located 
adjacent to the former holders.  The pattern of VOC and SVOC concentrations (and BTEX 
and PAH concentrations respectively) was reversed for the deeper wells.  Here the highest 
VOC and SVOC concentrations were found in groundwater from deep wells located near the 
holder footprints than in downgradient wells.   
 
During the valve replacement program, excavations where soil staining and MGP-type and/or 
petroleum-type odors were observed also exhibited sheens on the groundwater.  These 
excavations were located both within and in the vicinity of the former station footprint.   

8.3.5 Qualitative Human Health Exposure Assessment 

As with the former East 14th Street Station site, there are several distinct human populations, 
both on and in the vicinity of the former East 17th Street Station site, who have the potential 
for exposures to MGP constituents if the subsurface soils are uncovered or disturbed.  The 
on-site populations include residents and on-site workers (landscape, maintenance, and 
parking lot attendants) under current site use conditions.  Relevant current off-site receptor 
populations include adult and child residents and adult and child receptors at adjacent 
establishments that may be exposed to fugitive dusts during subsurface construction and/or 
earth movement activities.  Under future site use and activities, potential receptors may 
include construction workers and utility workers involved in excavation activities in the area 
of the former MGP sites.   
 
In summary, subsurface media (soil, groundwater, soil gas) may provide an exposure 
pathway if excavation activities are conducted at the property.  The QHHEA indicates there 
are no significant or imminent threats to human health that warrant an interim remedial 
action, and the emplacement and implementation of soil and groundwater management, 
community air monitoring, and worker health and safety monitoring programs during 
disturbance of surface and subsurface materials can mitigate the majority of potential 
exposure issues and eliminate complete exposure pathways. 

8.3.6 Conclusions 

There are no significant or imminent threats to human health that warrant an interim remedial 
action.  Given the depths of the MGP-related impacts, the current and future planned use of 
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the site, and the characteristics of the subsurface and the compounds of concern, exposure to 
human health or the environment to residual MGP tar residues is unlikely outside of 
significant construction or land development work for which environmental and health and 
safety controls would be warranted.  Given the observations made during the valve 
replacement activities, additional investigation activities may be warranted to further 
delineate tar impacts outside the original RI study area. 

8.4 East 19th Street Station  
The following summary and conclusions addresses the RIWP objectives, and associated 
characterization and remedial investigation findings, specific to the former East 19th Street 
Station. 

8.4.1 Site History 

Additional research was conducted on the development and demolition of the East 19th Street 
Station and involved mainly a review of historic maps and aerial photographs located at the 
New York City Public Library and the Municipal Archives at Chambers Street. 
 
The East 19th Street Station occupied the least amount of property of the three MGP holder 
station sites.  The station was located on the south side of East 19th Street, between Avenues A 
and B and occupied ±0.3 acres within the block.  The station reportedly began operations 
between 1863 and 1868 as part of the New York Steam Company.  Based on historic Sanborn® 
maps, one gas holder, estimated at a 500,000 cubic-feet capacity, and one small unidentified 
structure were present at the site.  Based on review of historic maps, the holder was removed 
and replaced by an auto/truck garage between 1920 and 1921.  The property was sold to 
Improvement Garage, Inc. in 1943 and acquired by the Stuyvesant Town Corporation in 1944. 

8.4.2 Presence of Subsurface Structures 

A limited geophysical survey was conducted within areas of the former East 19th Street 
Station not presently covered by buildings or structures.  The purpose of the survey was to 
identify the potential presence of subsurface structures that may have been remnants of the 
associated former station, particularly the gas holder.  GEI contracted the survey in lieu of 
supplemental test pitting within the area due to the co-location of the former holder footprint 
with the existing building foundations. 
 
A subcontractor to GEI used ground penetrating radar (GPR) and an electro-magnetic pipe, 
cable and box locator to survey the area between the East 20th Street Loop Road and the 522-
524 East 20th Street building.  The results of the survey indicated the presence of a number of 
utilities and subsurface debris beneath the ground surface, but were inclusive regarding the 
potential presence of MGP-related substructures in the area.   
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8.4.3 Confirmation of Limited MGP Impacts 

The RI activities conducted at the former East 19th Street Station was intended to provide 
physical and analytical confirmation regarding the absence of media impacts attributable to 
the former holder station.  Previous environmental reports submitted to the NYSDEC for the 
former station site indicate that the limited, low-level impacts identified at and near the site 
were most likely attributable to other urban sources.  Soil gas and indoor air contain 
detectable concentrations of BTEX compounds; however, as indicated in the previous 
RETEC findings, the low concentrations of VOCs detected within indoor air at the East 19th 
Street Station appear to be linked to outdoor air concentrations containing vehicle-
combustion components, gasoline-related compounds and chemicals used as part of regular 
building activities.  The RI soil gas results supports the conclusion that soil gas does not 
appear to be affecting indoor air based upon inconsistent concentrations detected between 
indoor air and soil gas beneath the former holder site. 
 
Impacts of MGP residuals identified at the East 19

th
 Street Station during the RI were limited 

to only one 13.5 inch soil sample interval located away from the footprint of the former gas 
holder, and no MGP-related impacts to groundwater beneath the former East 19th Street 
Station were detected during the RI sampling round.  During the valve replacement program, 
stained soils and MGP-type odors were observed in several excavations conducted along the 
East 20th Street Loop Road at depths typically between 5 and 13 feet bgs; in addition, product 
globules and sheens on groundwater within several of the impacted excavations were also 
noted.  These excavations were located outside the former station footprint and investigation 
study area.  The impacts were observed within and/or beneath the fill horizon, which may or 
may not be associated with former operations at the property, and were variable and localized 
in degree and extent.  In total, approximately 415 tons of non-hazardous characterized soils 
with potential MGP-impacts were removed from along the East 20th Street Loop Road during 
the valve excavation activities.    

8.4.4 Conclusions 

The RI findings confirm the previous findings of RETEC and H&A which suggested that 
MGP-related impacts beneath the East 19th Street holder site were either absent or very 
limited in extent.  Based on the current and past structures within the East 19th Street Station 
footprint, and the findings of site investigations conducted by H&A, RETEC, and GEI, 
MGP-related impacts do not appear to be present at concentrations that pose a threat to the 
residential population or environment.  However, based on the evaluation of field 
observations made during the valve replacement activities, additional investigation may be 
warranted to delineate subsurface tar impacts observed near the former East 19th Street 
Station along the East 20th Street Loop Road.  
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